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PREFACE  TO  THE  THIRD  EDITION. 

TN  this  Edition  of  the  very  successfiil  work  of  the  late 
Mr.  Geat,  no  change  has  been  attempted  on  the 
original  scheme  of  the  book;  nor  has  any  modification 
been  made  in  the  execution  of  that  scheme.  The  absence 
of  any  attempt  in  this  work  to  teach  the  rudiments  of 
scientific,  as  distinguished  irom  descriptive  anatomy,  was 
felt  as  a  defect  by  its  author  during  his  life,  and  the  sub- 
ject of  the  expediency  of  adding  a  chapter  on  that  branch 
of  anatomy,  was  discussed  between  him  and  the  present 
Editor :  but  it  was  thought  that,  so  long  as  the  Examining 
Bodies  do  not  exact  a  knowledge  of  this  branch  of  science 
as  a  necessary  part  of  Medical  Education,  it  would  be  im- 
wise  to  encumber  the  pages  of  a  work,  designed  especially 
for  Students,  with  matter  which,  however  interesting  and 
valuable  in  itself,  could  hardly  be  regarded  as  essential, 
while  it  must  necessarily  have  added  a  good  deal  to  the 
bulk  and  cost  of  the  work.  Consequently,  the  Editor's 
task  has  been  restricted  to  an  attempt  to  give  greater 
precision  to  the  language,  and  to  supply  the  necessary 
references  to  anatomical  works  of  merit  which  had  been 
pubHshed  since  the  date  of  the  last  Edition. 

Novenibery  1863. 


PREFACE  TO  THE  FIRST  EDITION. 

nnHIS  Work  18  intended  to  furnish  the  Student  and  Practitioner  with  an 
-^  accurate  view  of  the  Anatomy  of  the  Human  Body,  and  more  especially 
the  application  of  this  science  to  Practical  Surgery. 

One  of  the  chief  objects  of  the  Author  has  been,  to  induce  the  Student  to 
apply  his  anatomical  knowledge  to  the  more  practical  points  in  Surgery,  by 
introducing,  in  small  type,  under  each  subdivision  of  the  work,  such  observa- 
tions as  shew  the  necessity  of  an  accurate  knowledge  of  the  part  under 
examination. 

Osteology.  Much  time  and  care  have  been  devoted  to  this  part  of  the  work, 
the  basis  of  anatomical  knowledge.  It  contains  a  concise  description  of  the 
anatomy  of  the  bones,  illustrated  by  numerous  accurately-lettered  engravings, 
shewing  the  various  markings  and  processes  on  each  bone.  The  attachments 
of  each  muscle  are  shewn  in  dotted  lines  (after  the  plan  recently  adopted  by 
Mr.  Holden),  copied  from  recent  dissections.  The  articulations  of  each  bone 
are  shewn  on  a  new  plan ;  and  a  method  has  been  adopted,  by  which  the 
hitherto  complicated  account  of  the  development  of  the  bones  is  made  more 
simple. 

The  Articulations.  In  this  section,  the  various  structures  forming  the  joints 
are  described ;  a  classification  of  the  joints  is  given ;  and  the  anatomy  of  each 
carefully  described :  abundantly  illustrated  by  engravings,  all  of  which  are 
taken  from,  or  corrected  by,  recent  dissections. 

The  Muscles  and  Fancies.  In  this  section,  the  muscles  are  described  in 
groups,  as  in  ordinary  anatomical  works.  A  series  of  illustrations,  shewing  the 
lines  of  incision  necessary  in  the  dissection  of  the  muscles  in  each  region,  are 
introduced,  and  the  muscles  are  shewn  in  fifty-eight  engravings.  The  Surgical 
Anatomy  of  the  muscles  in  connection  with  fractures,  of  the  tendons  or 
muscles  divided  in  operations,  is  also  described  and  illustrated. 

TJie  Arteries.  The  course,  relations,  and  Surgical  Anatomy  of  each  artery 
are  described  in  this  section,  together  with  the  anatomy  of  the  regions 
containing  the  arteries  more  especially  involved  in  surgical  oj^rations.  This 
part  of  the  work  is  illustrated  by  twenty-eight  engravings. 

The  Veins  are  described  as  in  ordinary  anatomical  works ;  and  illustrated 
by  a  series  of  engravings,  shewing  those  in  each  region.  The  veins  of  the  spine 
are  described  and  illustrated  from  the  well-known  work  of  Breschet. 
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The  Lymphatics  are  described,  and  figured  in  a  series  of  illustrations  copied 
from  tlie  elaborate  work  of  Mascagni. 

The  Nervotts  System  and  Organs  of  Sense,  A  concise  and  accurate  description 
of  this  important  part  of  anatomy  has  been  given,  illustrated  by  sixty-six 
engravings,  shewing  the  spinal  cord  and  its  membranes ;  the  anatomy  of  the 
brain,  in  a  series  of  sectional  views ;  the  origin,  course,  and  distribution  of  the 
cranial,  spinal,  and  sympathetic  nerves ;  and  the  anatomy  of  the  organs  of 
sense. 

The  Viscera.  A  detailed  description  of  this  essential  part  of  anatomy  has 
been  given,  illustrated  by  fifty-five  large,  accurately-lettered  engravings. 

Regional  Anatomy.  The  anatomy  of  the  perinaeum,  of  the  ischio-rectal 
region,  and  of  femoral  and  inguinal  hemiae,  is  described  at  the  end  of  the 
work ;  the  region  of  the  neck,  the  axilla,  the  bend  of  the  elbow,  Scarpa's 
triangle,  and  the  popliteal  space,  in  the  section  on  the  arteries ;  the  laryngo- 
tracheal region,  with  the  anatomy  of  the  trachea  and  larynx.  The  regions 
are  illustrated  by  many  engravings. 

Microscopical  Anatomy,  A  brief  account  of  the  microscopical  anatomy  of 
some  of  the  tissues,  and  of  the  various  organs,  has  also  been  introduced. 

The  Author  gratefully  acknowledges  the  great  services  he  has  derived  in 
the  execution  of  this  work,  from  the  assistance  of  his  friend.  Dr.  H.  V.  Carter, 
late  Demonstrator  of  Anatomy  at  St.  George's  Hospital.  All  the  drawings 
from  which  the  engravings  were  made,  were  executed  by  him.  In  the  majo- 
rity of  cases,  they  have  been  copied  from,  or  corrected  by,  recent  dissections 
made  jointly  by  the  Author  and  Dr.  Carter. 

The  Author  has  also  to  thank  his  friend,  Mr.  T.  Holmes,  for  the  able 
assistance  afforded  him  in  correcting  the  proof-sheets  in  their  passage  through 
the  press. 

The  engravings  have  been  executed  by  Messrs.  Butterworth  and  Heath ; 
and  the  Author  cannot  omit  thanking  these  gentlemen  for  the  great  care  and 
fidelity  displayed  in  their  execution. 


Wilton-Street,  Bklgravb- Square. 
Auffugt,  1868. 
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ANATOMY, 

DESCRIPTIVE  AND  SURGICAL. 


Osteolog-y. 


TN  the  coDstruction  of  the  human  body,  it  would  appear  essential,  in  the  first 
-*•  place,  to  provide  some  dense  and  solid  texture  capable  of  serving  as  a  frame* 
work  for  the  support  and  attachment  of  the  softer  parts,  and  of  forming  cavities 
for  the  protection  of  the  more  important  vital  organs ;  and  such  a  structure  we 
find  provided  in  the  various  bones  which  form  what  is  called  the  Skeleton. 

Structure  and  Physical  Properties  of  Bone.  Bone  is  one  of  the  hardest 
structures  of  the  animal  body ;  it  possesses  also  a  certain  degree  of  toughness  and 
elasticity.  Its  colour,  in  a  fresh  state,  is  of  a  pinkish  white  externally,  and  deep 
red  within.  On  examining  a  section  of  any  bone,  it  is  seen  to  be  composed  of 
two  kinds  of  tissue,  one  of  which  is  dense  and  compact  in  texture,  like  ivory;  the 
other  consisting  of  slender  fibres  and  lamellae,  which  join  to  form  a  reticular 
structure;  this,  from  its  resemblance  to  lattice  work,  is  called  cancellous.  The 
compact  tissue  is  always  placed  on  the  exterior  of  a  bone;  the  cancellous  tissue  is 
always  internal.  The  relative  quantity  of  these  two  kinds  of  tissue  varies  in 
different  bones,  and  in  different  parts  of  the  same  bone,  as  strength  or  lightness  is 
requisite.  Close  examination  of  the  compact  tissue  shows  it  to  be  extremely 
porous,  so  tliat  the  difference  in  structure  between  it  and  the  cancellous  tissue 
depends  merely  upon  the  different  amount  of  solid  matter,  and  the  size  and  number 
of  the  spaces  in  each;  the  cavities  being  small  in  the  compact  tissue,  and  the  solid 
matter  between  them  abundant;  whilst  in  the  cancellous  tissue  the  spaces  are 
large,  and  the  solid  matter  diminished  in  quantity. 

Chemical  Analysis.  Bone  consists  of  an  organic,  or  animal,  and  an  inorganic, 
or  earthy  material,  intimately  combined  together;  the  animal  matter  giving  to  bone 
its  elasticity  and  toughness,  the  earthy  part  its  hardness  and  solidity.  The  animal 
constituent  may  be  separated  from  the  earthy,  by  steeping  bone  in  a  dilute  solution 
of  nitric  or  muriatic  acid  :  by  which  process,  the  earthy  constituents  are  gradually 
dissolved  out,  leaving  a  tough  semi-transparent  substance,  which  retains,  in  every 
respect,  the  original  form  of  the  bone.  This  is  often  called  cartilage,  but  differs 
from  it  in  the  following  respects  :  viz.,  that  it  is  softer  and  more  flexible,  and, 
when  boiled  under  a  high  pressure,  is  almost  entirely  resolved  into  gelatine. 
Cartilage  does,  however,  form  the  animal  basis  of  bone  in  certain  parts  of  the 
skeleton.  Thus,  according  to  Tomes  and  De  Morgan,  it  occurs  in  the  petrous 
part  of  the  temporal  bone ;  and,  according  to  Dr.  Sharpey,  on  the  articular  ends 
of  adult  bones,  lying  underneath  the  natural  cartilage  of  the  joint.  The  earthy 
constituent  may  be  obtained  by  subjecting  a  bone  to  strong  heat  in  an  open  fire 
with  free  access  of  air.  By  these  means,  the  animal  matter  is  entirely  consumed, 
the  earthy  part  remaining  as  a  white  brittle  substance,  which  still  preserves  the 
original  shape  of  the  bone.  Both  constituents  present  the  singular  property  of 
remaining  unaltered  in  chemical  composition  after  a  lapse  of  centuries. 
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The  organic  constituent  oi'  hone  form8  ftl>out  oyie-tkird^  or  33'3  per  cent.;  the 
inorwimic  nmtter^  two-tfttrds,  or  66'7  per  cent.:  as  is  *<cen  in  t be  subjoined  aimlysis 
by  lierzcHus  : — 

GelatinLMind  Blood- vessels   . 
Pboindnite  of  Lime 
Carbonate  of  Lime 
Fluoride  of  Cnlriiini    . 
Fliospbiite  of  Magne?i» 
Soda  and  Cbloride  of  Sodium 


Orqaniv  Matter, 

or 
Earthif  Matter, 


33-30 

51-04 

11-30 

2  00 

ri6 

1*20 


lOQ-OO 

Some  cliemists  add  to  tbis  about  one  per  cent,  of  fat. 

The  relative  proportions  of  the  two  constituents  of  bone  arc  found  to  differ  in 
ffiff'erenf  hofies  of  the  nkeleton^  as  inhoi/sTi  by  Dr.  Owen  Recs.  ThiiJ?,  the  bones  of 
llie  bend,  and  the  long  bones  of  tlic;  extremities,  eontatn  more  earthy  matter  than 
those  of  tlie  trunk  ;  and  Ihose  of  the  npper  extremity  somewluit  tuore  than  the 
corrpspon<ling  bone;*  of  the  biwer  exti*emity.  The  humerus  contains  more  t-arthy 
msittiT  than  the  hones  of  the  fore-arm;  and  tlte  femur  more  than  tiie  tibia  and 
libiila.  The  vertelrrje,  ribs  and  clavicle,  contain  mearly  the  same  jjroportiou  of 
earthy  matter.  The  metacarpal  and  metatarsal  bones  contain  aboui  the  same  pro- 
portion ft«  those  of  the  trunk. 

Much  diiiei'ence  exists  in  the  analyses  (riven  by  chemists  as  to  the  proportion 
between  the  two  constituents  of  bone  at  different  periods  of  life.  According  to 
Schreger^  and  others,  there  i-s  a  cons^iderable  increase  in  the  earthy  con!?tit«ents  of 
the  bones  with  advancing  yearn.  Dr.  Rees  atjites,  that  thij^i  [^  es]K?cially  marked 
in  the  long  hones,  and  tlie  bones  of  the  head,  which,  in  the  fcetus,  do  not  contain 
the  excess  of  earthy  matter  found  in  those  of  the  adult.  But  the  bones  of  the 
trunk  in  the  fo3t«s,  according  to  thi.-i  anuly!»t,  contain  as  ranch  earthy  matter  as 
those  of  the  adult.  On  the  other  hand,  the  analyses  of  Stark  and  Von  Bibra  shovv» 
that  t be  proportions  of  animal  and  earthy  matter  are  almost  precisely  the  same  at 
different  periods  of  life.  According  to  the  anfllysea  of  Von  JSibrn,  Valentin, 
and  Dr.  liees»  the  compact  subittance  contains  more  earthy  matter  than  the  can- 
ctdlous.  The  comparative  analysis  of  the  same  bones  in  both  sexes  shows  no 
essential  difference  between  them. 

Thrre  are  facts  of  some  practical  interest,  bearing  upon  the  difforence  whicli 
eeoms  to  exist  in  the  aniount  of  tlie  two  coustituentB  of  bone  at  did'ereut  periods 
of  life.  Thus,  in  the  elilbl,  where  the  animal  matter  predominates,  it  is  not  un- 
common to  tind,  after  an  injury  to  the  bones,  that  they  become  bent,  or  only 
partially  bi"oken,  from  tiie  large  amount  of  flexible  animal  matter  which  they 
contain.  Again,  in  aged  peo|de,  where  tlie  bones  contain  a  large  proportion  of 
earthy  matler,  the  animal  matter  at  the  same  time  being  deficient  in  <pmntity  and 
quality,  the  bones  are  more  brittb\  their  elasticity  is  destroyed;  and»  hence, 
IVaeture  takes  place  more  retwlily.  Some  of  the  diseases,  also,  to  which  bones  are 
lial>le,  mainly  depend  on  the  dis[yroi>ortion  between  the  two  constituents  of  bone. 
Thus,  in  the  disease  called  ricketjj,  so  common  in  the  children  of  scrofulous 
parents,  the  bones  become  bent  and  curved,  either  from  the  superincumbent  weight 
of  the  body,  or  under  the  action  of  certain  muscles.  This  depends  upon  some 
defect  of  nutrition,  b^-  which  lK>ne  beeomes  dej^rived  of  its  normal  proportion 
of  earthy  matter^  whilst  the  animal  niatfcer  is  of  unhealthy  tjualtty.  In  the 
verttdira  of  a  ricketty  subject.  Dr.  Bostock  found  in  100  parts  79*75  animal,  and 
20*25  earthy  matter. 

Form  of  Bones.  The  various  raechflnical  purposes  for  which  bones  are  employed 
in  the  animal  economy,  require  them  to  be  of  very  different  forms.  All  the  scien- 
tific principles  of  Arehiteeture  mid  Dynamics  are  more  or  less  exemplified  in  the 
eonsn-iirtion  of  this  part  of  the  hunnm  body.  The  power  of  the  arch  in  resisting 
.superineuntlvent  pressure  is  well  exhibited  in  various  parts  4>f  the  skt'luton,  sueh  as 
the  human  foot,  and  more  especially  in  the  vauked  roof  nf  the  cnmium. 
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Boom  mre  divisible  into  four  clttssea:  Lang\  Shorty  Fiat,  and  Irregular. 

The  Long  Bones  are  found  chiefly  in  the  limbs,  where  they  form  a  system  of 

Jercns,  which  have  to  sustain  the  weight  of  the  trunk,  and  to  confer  extensive 

poirera  of  locomotion.     A  lonjr  bone  consi,sts  of  a  Jen|?thened  cylinder  or  ehai't, 

and  two  extremities.     The  shaft  va  a  hollow  cyliniler,  the  walla  consisting  of  dense 

CoiupAct  tissue  of  jrreat  thickness  in  tht*  inidilio,  and  hi'coniin^  thinner  towanls  the 

extremities;  the  sponizy  tig^ue  is  scanty,  and  the  bono  is  hollowed  out  in  its  interior 

tti  form  the  medulfary  camil.     The  extremities  are  generally  somewhat  expanded 

par  greater  convenience  of  motual  connexion,  for  the  purposes  of  articulation,  and 

a  broad  surfMce  for  mnsculai*  attaclinienl.     Here  the  bone  is  made  up  of 

tissue  M'ith  only  a  thin  coating  of  compact  substance.     The  long  bonet*  are, 

eiavicle,  /tumfrux,  radius^  ulna^  femur,  tibia^  Jibula,  metacarpal,  and  meta- 

tar$ai  bone«,  and  \\\^  phalanges. 

Short  Bones.  "Wliere  a  part  is  intended  for  strength  and  compactness,  and  \i» 
ion  is  at  the  same  time  slight  and  limited,  it  is  divided  into  a  numWr  of  smali 
pieces  unite<I  together  by  ligament.-?,  and  the  separate  bones  are  short  and  com- 
pressed, «ucli  as  the  hones  of  the  carpus  and  tarsus.  These  bones,  in  their  struc- 
ture, are  spongy  throughout,  excepting  at  their  surface,  wliere  there  is  a  tliin  crust 
of  compact  substance. 

/7a/  Bones.  Where  tlie  principal  requirement  is  i-ither  extenBive  protection,  or 
the  provision  of  broad  surfaces  for  muscular  attachment,  we  find  the  osseous  struc- 
I  tare  remarkable  for  its  slight  thicknes?,  becoming  expanded  into  broad  flat  platep, 
L  as  b  aeetn  in  the  bones  of  the  skull  and  shoulder-blade.  These  bones  arc  composed 
^■of  two  thin  layers  of  compact  tissue,  enclosing  between  them  a  variable  quantity 
^H«f  cancellous  tissue.  In  the  cranial  bones,  these  layers  of  compact  tissue  are 
^H  familiarly  known  as  the  tables  of  the  skull;  the  outer  one  is  thick  and  tough,  the 
^H  inner  one  thinner,  denser,  mid  more  brittle,  and  hence  termed  the  vitreous  table. 
^■The  intervening  cancellous  tissue  is  called  the  diploe.  The  flat  bones  are,  the 
^^^ecipital,  parietal,  frontal,  nasal,  lachrymal,  vomer,  scapula',  ossa  inuominafa, 
^^KSterftftm,  and  ribs. 

^H  The  Irregular  or  Mixed  hones  are  such  as,  from  their  peculiar  form,  cannot  be 
^Vgrouf»ed  under  either  of  the  preceding  heads.  This  structure  is  similar  to  that  of 
other  bone^,  consisting  of  a  layer  of  compact  tissue  externally,  and  of  spongy 
cancellous  tissue  within.  The  irregular  hones  are,  the  vertebra',  sacrum,  coccgx, 
temporal,  sphenoid,  ethmoid,  superior  maxillary,  inferior  maxillary,  palate^ 
inferior  turbinated,  and  hyoid. 

Surfaces  of  Bones.  K  the  surface  of  any  hone  is  examined,  certain  eminences 
and  depressions  are  aeen,  to  which  descriptive  anatomists  have  given  the  following 
names. 

A  prominent  process  projecting  from  the  surface  of  a  bono,  which  it  has  never 
beei»  separate  from,  or  moveable  uixin,  is  termed  an  apophysis  (from  afroifivat^, 
an  excrescence);  but  if  such  process  is  developed  as  a  separate  piece  from  the  rest 
of  the  hone,  to  wliich  it  is  afterwards  joined,  it  is  termed  an  epiphysis  (from  eVt- 
<^u<ri^.  an  accretion). 

The«e  eminences  and  depressions  are  of  two  kinds:  articular,  and  non-arti- 
cular. Well-marked  examples  of  articular  eminences  arc  found  in  the  heads 
of  the  humerus  and  femur;  and  of  articular  depressions,  iti  the  glenoid  cavity 
of  the  scapula,  and  the  acetabulum.  Non-articular  eminences  are  designated 
a<'rording  to  their  form.  Thus,  a  broad,  rough,  uneven  elevation  is  called  a 
'/;  a  small  rough  prominence,  a  tubercle;  a  sharp,  slender,  pointed 
,«  spine;  a  narrow  rough  elevation,  running  some  way  along  the  surface, 
a  ridge,  or  line. 

Th«  non-articular  depressions  are  also  of  very  variable  form,  and  are  described 
aa  fossaeu  grooves,  furrows,  fissures,  notches,  etc.  These  non-articular  eminences 
and  '*  »tis  serve  to  increase   the   extent   of  surface  for  the   attachment  of 

ligan  m1  muscles,  and  are  usually  well  marked  in  proportion  to  the  muscu- 

larity of  the  snhject. 
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Microscopic  Structure.  If  a  tliin  transverse  section  from  the  shaft  of  a  long 
bone  bo  examined  with  a  power  of  about  20  diameters,  a  number  of  aper- 
ture?, surrounded  by  a  series  of  couceutric  rings,  are  observed,  with  gniull  dark 
spots  grouped  around  tbeni,  also  in  a  concentric  nuuiner.  The  apertures  are 
BecLion8  of  the  Haversian  tanah  (so  called  after  their  discoverer^  Clopt^ut  Havers); 
Ihe  conccutrie  rin;2;s  are  sections  of  the  iameiitr,  which  are  developed  around  the 
Haversian  eauals;  the  dark  epotB  are  small  cavities  in  the  substance  of  the  bone, 
called  lacunae. 

The  Haversian  canals  are  channelled  out  of  the  compact  substance  for  the  pur- 
pose of  conveying  blood-vessels  for  its  nutrition.  Thej  vary  in  size  from  the 
•g-JL^  to  the  57>Vo  "^aii  iiit'h  iu  diameter,  the  average  size  being  atiout  3-^.  They 
are  generally  round  or  oval,  sometimes  angular.  Those  nearest  to  the  outer  sur- 
face, where  tlie  bone  is  most  compfict,  are  \q.vj  Bmall;  but  towards  the  medullary 
canal,  they  gradaally  accpiire  a  larger  size,  and  open  into  it,  or  into  the  cells  of  the 
canerllous  tissue*  The  Haversian  canals  are  lined  by  a  delicate  membrane  con- 
tinuous with  the  periosteum;  the  smallest  canals  contain  a  single  capillary  vessel; 
those  larger  in  size  contain  a  network  of  vessels;  whilst  the  largest  contain  blood- 
vessels  and  marrow.  If  a  tbin  longitudinal  section  of  the  shaft  of  a  long  bone  be 
examined,  ihe  Haversian  canals  will  be  fuund  to  run  in  tlie  direetioa  of  the  long 
axis  of  the  bone,  and  parallel  with  each  other,  communicating  freely  by  transverse 
or  oblique  canals,  so  as  to  form  meshes,  which  arc,  for  the  most  pai-t,  rectangular. 
Some  of  these  canals  open  on  the  outer  eurface.  to  admit  blood-vessels  from^the 
periosteum;  others  commuuicate  with  tlie  medullary  canal,  receiving  bhiod-vessels 
from  the  interior  of  this  part.  By  theso  means,  the  Haversian  canals  establish 
a  free!  conununicAtion  between  (he  blood-vessels  of  the  periosteum  and  those  of  the 
iiiedullary  membrane. 

If  a  higher  power  is  now  applied  to  the  same  transverse  section,  each  Haversian 
canal  appears  surrounded  by  a  series  of  concentric  rings^  varying  in  number  fixira 
eight  to  tifteea;  these  rings  are  termed  the  iamelliP,  and  their  appearance  is  pro- 
duced by  transverse  sections  of  concentric  layers  of  bone  that  bave  been  developed 
around  the  Haversian  canal,  tbe  last  formed  layer  being  deposited  on  the  surface 
next  to  the  lilood-vessel.  Tbis  concentric  arrangement  is  not  complete  around  all 
the  canals;  for  here  and  (here  one  set  of  lamella?  may  be  seen  ending  between  two 
adjacent  ones.  Besides  tbe  lamella*  surrounding  the  Haversian  canals,  some  are  dis- 
posed parallel  with  the  outer  and  inner  surfaces  of  the  bone;  these  are  termed 
circumfereniial  lamciltr,  and  may  be  considered  as  concentric  witli  the  medullary 
canal.  Others,  ngniii.  penetrate  between  the  Haversian  systems;  these  are  termed 
interstitittl  lameUa;.  Each  Haveri*iau  canal,  together  with  its  concentric  himella?  of 
bone,  lacunte,  etc.,  is  called  a  /farersian  si/sfem,  tlie  blood-vessel  contained  in  the 
rentrnl  canal  being  tbe  source  of  nutrition  to  the  lamcllrt;  which  surround  it.  Kearly 
the  whole  of  the  compact  tissue  is  made  up  of  these  Haversian  si/xftmts,  each  one 
being,  to  a  certain  extent,  independent  of  the  rest.  In  a  longitudinal  section,  the 
lamellaj  are  seen  running  in  lines  parallel  with  the  Haversian  canal  wliich  they 
stirround,  except  wheu  the  section  passes  transversely  or  obliquely  across  a  canal, 
in  which  case  nn  appearance  is  seen,  somewhat  similar  to  that  observed  in  a  trans- 
verse section.  This  lamellated  structure  may  Le  easily  demonstrated  on  a  piece  of 
bono  softened  in  dilute  acid,  when  the  lamellfe  may  be  peeled  from  the  surface  of 
the  bone  in  a  longitudinal  direction.  According  to  Dr.  Sharpey,  the  lamella?,  in 
structure,  consist  of  line  transparent  fibres  dec«ss!iting  each  other,  so  as  to  I'orm  a 
delicate  network,  the  fibres  apparently  coalescing  at  their  point  ol  junction.  The 
lameilm  are  perforated,  in  certain  situations,  by  bundles  of  fibres  which  penetrate 
them  in  a  more  or  h^ss  oldi<|ue  direct  ion,  serving  to  Iiold  the  several  plates  securely 
together.  Tbe  lamelhe  are  also  perforated  by  numerous  minute  apertures  placed 
at  regular  dii^tances  apart,  which  are  probably  transverse  sections  of  the  canaliculi. 
With  (his  fibrous  basis  of  the  lamella',  the  inorganic  elements  of  bone  are  inti- 
mately united. 

A   transverse   section  of  compact  bone    sometimes  exhibits  certain   vacuities 
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or  KpaeM,  termed,  by  Messrs.  Tomes  niid  Dc  Morgan,  Haversian  spaces, 
TKe«e  cpaecA  are  found  at  all  periods  of  life,  but  especially  in  young  and  growing 
They  are  chai-acteriscd  by  an  irregular  or  ja^jjcr!  outline,  and  are 
itly  produced  by  the  absorption  of  parts  of  several  Ilaversinu  sjstonip, 
iwhich  liare  been,  to  a  greater  or  lesis  extent,  removed  in  order  to  form  tliem. 
'These  Sfiaces  may  exist  in  various  conditions  :  in  sorue,  tlie  process  of  absorption 
i?  evidently  going  on;  in  others,  the  spaces  are  lined  by  novvly-fornied  lamellaj 
which  fill  op  the  periplicral  portion  of  the  spare;  in  others,  the  lamellae  fill  in  the 
whole  of  the  space,  leavinjf  a  Haversian  canid  in  the  centre.  It  would  thus 
appeair,  that  portions  of  the  JIaversian  sytJlems  are,  from  time  to  time,  removed 
by  absorption,  and  a  new  system  of  lamellie  formed  in  place  of  those  previously 
existing.  Sometimes,  thehe  spaces  miiy  be  seen  tilletl  in,  at  one  part,  by  the  de- 
position of  laniellai;  while,  at  another  part,  they  are  exteuding  them.'^elves  by 
mb«oi7>tion. 

We  have  already  said,  that  the  dark  spots  seen  in  and  between  the  lamellae 
arranged   in   concentric   circles   annind   the   Haversian    canals,  are   the    lacnvte. 
.'Theae  are  minute  cavities  exif<ting  in  the  o.'^seous  sub;*lanre^  having  numerous  fine 
ibes  called  canalicttli  issuing;  from  idl  part^  of  their    circumference.     Jn   fresh 
les,  eacli  hicuna  contains  a  drlicote   cell,  with  ]ielhicid  content?*,  and   a  single 
lodeos;  and  from  the  cell  numerous  fine  processes  are  given  ofi!,  which  fiiU  the 
leasialicali.     These  are  the  hone  ceUs^  discovered  by  Virchow.      The   lacunre   are 
oval  flattened  spaces,  lying  parallel  to  the  direction  of  the  himella?.    The  canaliculi 
iasning  from  them  are  extremely  mitiufc,  their  diameter  ranging  from   -jjlioo    to 
•^^\i^Q   of  an  inch.      They    eonnnunicate   tVeely  with  tlie  canaliculi   of  adjoining 
lacunte,  some  opening  into  the  Haverifian  canai.s,  or  into  the  cancelli  of  the  spongy 
Babatanee,  and  some  upon  the  free  surface  of  the   bono.     By  tliis  communication 
between  the  lactina?  and  canaliculi  travertfing  the  entire  substance  of  the  bune,  the 
lufinia  of  the  blood  is  carried  into  every  part.* 

'essels  of  Bone,  The  Idood -vessels  of  bone  are  very  numerous.  Those  of  the 
lact  tissue  are  deriveil  from  a  close  and  dense  network  of  vessels,  ramitying 
in  a  fibrous  membrane  termed  the  pcrimtcnm^  which  covers  the  surface  of  the  bone 
in  nearly  every  part.  From  this  menibrane,  vessels  pass  through  the  minute  orifices 
in  the  compact  tissue,  running  thrtiugh  the  canals  which  tra%'erse  its  substance. 
Tlie  cancellous  tissue  is  supplied  in  a  similar  way,  but  liy  a  less  numerous  set  of 
larger  veesels,  which,  perforating  the  outer  compact  tissue,  are  diatributed  to  tlie 
cavities  of  the  spongy  portion  of  tlie  hone.  In  the  long  bones,  numerous  apertures 
inay  l>e  seen  at  the  ends  near  the  articular  surfaces,  »*ome  of  which  give  passage  to 
tlie  arteries  referred  to;  but  the  greater  number,  and  these  are  the  largest  of  them, 
are  for  the  veins  of  the  cancellous  tissue  which  run  separately  from  the  arteries, 
Tlie  medullary  canal  in  the  shafts  of  the  long  bones  is  supplied  by  one  large  artery 
(or  sometimes  more),  which  enters  the  bone  at  the  nutritions  foramen  (situated,  in 
most  cases,  near  the  centre  of  the  shaft),  and  perforates  obliquely  the  com|viirt 
Bubstance.  This  vessel,  usually  accompanied  by  one  or  two  veins,  seuils  branches 
ards  and  downwards,  to  supply  the  medullary  menihrane,  which  lines  the 
tral  cavity  and  the  ailjoinlng  canals.  The  ramifications  of  this  vessel  anastomose 
ith  the  arteries  both  of  the  cancellous  and  compact  tissues.  In  most  of  the  flat» 
in  many  of  the  short  spongy  bones,  one  or  more  large  apertures  are  observed, 
ich  transmit,  to  the  centre  of  the  bone,  vessels  corresponding  to  the  medullary 
ies  and  veins. 

veins  emerge  from  the  long  bones  in  three  places  (Kollikcr),    I.  By  a  large 

which  accompanies  the  nutrient  artery;  2.  by  numerous  large  and  sundl  veins 

articular  extremities;  3.  by  many  small  veins  which  arise  in  the  compact 

ice.     In  the  flat  cranial  bones,  the  veins  are  large,  very  numerous,  and  run 

•  Virchow  believes  that  the  canaHculi  are  also  occupied  by  animal  fibre  continuous 
with  the  cell  that  fills  the  lacuna;  and  that  they  have  no  direct  njjcn  eommunicatiou  with 
Uve  HA^'erstan  canal  before  maceration.  The  whole  account  of  the  stnicturo  of  bone  in 
L«ct  ir.  of  his  Cellular  Pathology,  translated  by  Dr.  Chance,  will  woll  repay  perusal. 
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in  tortuous  canals  in  the  diploic  tissue,,  the  sides  of  which  are  constructed  ol"  a  thin 
lamella  of  Lone,  perforated  here  and  there  for  tlic  j>a«sage  of  hranches  from  the 
adjacent  caneclli.  The  veins  thus  enclosed  and  supported  by  the  o.hrcoub  structure, 
Imve  exepe(lin«?ly  thin  coats;  and  when  the  bony  fitnieture  is  divided,  they  remain 
pntnloup,  and  do  not  contract  in  the  cansild  in  which  they  are  contained,  llenee 
the  eoiistant  occurrence  of  purulent  ahsorption  after  amputation,  in  those  cases 
where  the  stump  becomes  inflamed^  and  the  cancellous  tissue  is  infiltrated  and 
hnthed  in  pus. 

Lt/mphatic  vessels  have  been  traced^  by  Cniikshank,  into  the  substance  of  hone, 
but  Ivulliker  doubts  their  existence.  N'eri^es  are  distributed  freely  to  the  periosteum, 
and  accompany  the  nutritious  arteries  into  the  interior  of  tlie  bone.  They  are 
said,  by  Ki^illiker,  to  be  most  numeroiis  in  the  articular  extremities  of  the  long 
bones,  in  the  vertehrie,  and  the  larger  thvt  bones. 

Periostetmi.  The  bones  are  covered  by  a  tough  fibrous  niembrnne,  the  periosteum, 
which  adheres  to  their  surface  in  nearly  every  parttcxceptingf  at  their  cartilaginous 
extremities.  Where  strong  tendons  or  ligaments  are  attfiched  to  the  l>one,  the 
periosteum  is  incorporated  with  them.  It  is  highly  vascuhir;  and  from  it,  numerous 
vessels  puss  into  minute  orifices  wiiich  cover  the  entire  surface  of  the  bone.  It 
consi-'its  of  two  layers  ciosely  united  together;  the  outer  one  formed  chiefly  of 
eonnective  tissue,  containing  occasionally  a  few  fat-cells;  the  inni'r  one,  of  elastic 
fibres  of  the  finer  kind,  which  form  dense  membranous  networks,  which  can  be  again 
separated  into  several  layers  (KolUker).  In  young  bones,  the  periosteura  is  thiek, 
and  very  vascuhir,  and  is  intimately  connected  at  either  end  of  the  bone  with  the 
epiphysal  cartilage,  but  less  closely  witli  the  shaft,  from  whieh  it  is  sepotafed  by 
a  hiyer  of  soft  blastema,  in  which  ossification  procectls  on  the  exterior  of  the  young 
bone.  Later  Jn  life,  the  periosteum  is  thinner,  less  vascular,  and  more  closely 
connected  with  the  adjacent  bone,  this  adhesion  growing  stronger  as  age  advances. 
The  periosteum  serves  as  a  nidus  for  the  ramification  of  the  vessels  previous  to 
their  distribution  in  the  hone;  hence  the  liability  of  bone  to  exfoliation  or  necrosis, 
when,  from  injury,  it  is  denuded  of  this  membrane. 

Marrow.  The  medullary  eanal  of  adtilt  long  bones,  the  cavities  of  the  cancellous 
tissue,  and  the  larger  Haversian  canals,  are  filled  with  a  substance  called  marrow: 
and  lined  by  a  highly  vascular  areolar  tissue,  the  medullary  membrane,  or  internal 
periosteum.  It  is  by  means  of  the  vessels  which  ramify  through  this  membrane, 
tluit  the  nourishment  of  the  medulla  and  contiguous  osseous  tissue  is  elTected. 

The  marrow  differs  in  composition  sit  different  ju'riods  of  life,  and  in  ditferent 
bones.  In  young  bones,  it  is  a  transparent  reddish  fiuid,  td"  temieious  confistenee, 
free  from  fat;  and  contains  numerous  minute  roundish  cells  with  many  nuclri.  In 
the  shalYs  of  adult  Jong  hones,  the  marrow  is  of  a  i/c//nfr  colour,  and  contains,  in 
lOO  parts,  960  tat,  TO  areolar  tissue  ami  vessels,  and  3*0  of  fluid  with  extractive 
matters;  whilst^  in  the  Hat  and  short  bones,  in  the  articular  ends  of  the  long  Ijones, 
in  the  bodies  of  the  vertcbrav,  the  liase  of  the  crnnium,  and  in  the  sternum  and 
ribs,  it  is  of  a  red  colour,  and  contains,  in  lOO  parts,  ~5"0  water,,  and  25"0  solid 
matter,  consisting  td'  albumen,  fihrin»  extractive  matter,  salts,  and  a  n\erv  trace  of 
fat.  It  consists  of  fat-cells  with  a  large  quantity  of  fiuid,  containing  numerous 
cells,  similar  to  those  found  in  fcctal  marrow. 

Devehpmeni  of  Bone,  In  order  to  provide  for  the  peculiar  uses  to  which  bono 
is  applied  in  forming  a  hard  skeleton  or  framework  for  the  softer  materials  of  the 
body,  and  in  imL'tosing  and  protecting  some  of  the  more  iiujM>rtant  \  ital  organs,  its 
development  tjikes  place  at  a  very  early  period.  Hence,  the  parts  that  appear 
soonest  in  the  embryo,  are  the  s[jjne  and  the  skull,  the  great  central  column,  to 
which  the  other  parJs  of  the  skeleton  are  appended.  At  an  early  period  of  em- 
bryonic life,  the  parts  destined  to  become  bone  consist  of  a  congeries  of  cells, 
connected  together  by  an  amorphous  blastema  which  constitutes  the  simplest  form 
of  cartilage.  This  temporary  cartilage^  as  it  is  termed,  is  an  exact  miniature  of 
the  bone  which,  in  due  course,  is  to  take  its  place;  and  as  the  process  of  ossification 
18  slow,  and  not  completed  until  oflult  life,  it  increases  in  bulk  by  an  interstitial 
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deyelopment  of  new  cells.  The  next  step  in  this  process  is  the  ossification  of  the 
intercellular  substance,  and  of  the  cells  composing  the  cartilage.  Ossification 
commences  in  the  interior  of  the  cartilage  at  certain  points,  called ^otn/«  or  centres 
of  ossifteation^  from  which  it  extends  into  the  surrounding  substance.  This  mode 
o{  ossification  is  called  intra'Cartilaginous,  to  distinguisli  it  from  that  which  takes 
place  in  a  membranous  tissue,  quite  different  in  its  nature  from  cartilage.  The 
latter  mode  of  ossification  is  called  intra'tnembranous.  Examples  of  the  latter 
are  seen,  according  to  KoUiker,  in — the  upper  half  of  the  expanded  portion  of  the 
occipital  bone;  the  parietal  and  frontal  bones;  the  squamous  portion  and  tympanic 
ring  of  the  temporal  bone;  the  internal  lamella  of  the  pterygoid  process  of  the 
sphenoid;  the  comua  sphenoidalia;  in  all  the  bones  of  the  face,  excepting  the 
inferior  turbinated;  and,  according  to  Bruck,  in  the  clavicle. 

The  period  of  ossification  is  different  in  different  bones.  The  order  of  succession 
may  be  thus  arranged  (KoUiker): — 

In  the  second  month,  first,  in  the  clavicle,  and  lower  jaw  (fifth  to  seventh  week); 
then,  in  the  vertebrse,  humerus,  femur,  the  ribs,  and  the  cartilaginous  portion  of 
the  occipital  bone. 

At  the  end  of  the  second,  and  commencement  of  the  third  month,  the  frontal  bone, 
the  scapula,  the  bones  of  the  fore-arm  and  leg,  and  upper  jaw,  make  their  appearance. 

In  the  third  month,  the  remaining  cranial  bones,  with  few  exceptions,  the  me- 
tatarsus, the  metacarpus,  and  the  phalanges,  begin  to  ossify. 

In  the  fourth  month,  the  iliac  bones,  and  the  ossicula  auditus. 

In  the  fourth  or  fifth  month,  the  ethmoid,  sternum,  os  pubis,  and  ischium. 

From  the  sixth  to  the  seventh  month,  the  calcaneum,  and  astragalus. 

In  the  eighth  month,  the  hyoid  bone. 

At  birth,  the  epiphyses  of  all  cylindrical  bones,  with  the  exception  of  those  of 
the  femur,  and  occasionally  of  the  tibia;  all  the  bones  of  the  carpus;  the  five 
smaller  ones  of  the  tarsus;  the  patella;  the  sesamoid  bones;  and  the  coccyx,*  are 
still  unossified. 

From  the  time  of  birth  to  the  fourth  year,  osseous  nuclei  make  their  appearance 
also  in  these  parts. 

At  twelve  years,  in  the  pisiform  bone. 

The  number  of  ossific  centres  is  different  in  different  bones.  In  most  of  the  short 
bones,  ossification  commences  by  a  single  point  in  the  centre,  and  proceeds  towards  the 
circumference.  In  the  long  bones,  there  is  a  central  point  of  ossification  for  the  shaft 
or  diaphysis;  and  one  or  more  for  each  extremity,  the  epiphyses.  That  for  the  shaft 
is  the  first  to  appear;  those  for  the  extremities  appear  later.  For  a  long  period 
after  birth,  a  thin  layer  of  unossified  cartilage  remains  between  the  diaphysis  and 
epiphyses,  until  their  growth  is  finally  completed,  their  junction  taking  place  either 
at  the  period  of  puberty,  or  towards  the  end  of  the  period  of  gro^vth.  The  union 
of  the  epiphyses  with  the  shaft  takes  place  in  the  inverse  order  to  that  in  which  their 
ossification  began;  for,  although  ossiiScation  commences  latest  in  those  epiphyses 
towards  which  the  nutritious  artery  in  the  several  bones  is  directed,  they  become 
joined  to  the  diaphyses  sooner  than  the  epiphyses  at  the  opposite  extremity,  with 
the  exception  of  the  fibula,  the  lower  end  of  which  commences  to  ossify  at  an  earlier 
period  than  the  upper  end,  but,  nevertheless,  is  joined  to  the  shaft  earliest. 

The  order  in  which  the  epiphyses  become  united  to  the  shaft,  appears  to  be 
regulated  by  the  direction  of  the  nutritious  artery  of  the  bone.  Thus  the  arteries 
of  the  bones  of  the  arm  and  fore-arm  are  directed  towards  the  elbow,  and  the 
epiphyses  of  the  bones  forming  this  joint  become  united  to  the  shaft  before  those 
at  the  opposite  extremity.  In  the  lower  extremities,  on  Uie  contrary,  the 
nutritious  arteries  pass  in  a  direction  from  the  knee;  that  is,  upwards  in  the  femur, 
downwards  in  the  tibia  and  fibula;  and  in  them  it  is  observed,  that  the  upper 
epiphysis  of  the  femur,  and  the  lower  epiphyses  of  the  tibia  and  fibula,  become 
first  united  to  the  shaft. 

Where  there  is  only  one  epiphysis,  the  medullary  artery  is  directed  towards  that 
*  On  the  development  of  the  coccyx,  vide  infra. 
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end  of  the  bone  wliere  tliere  is  no  adilitional  centre:  as,  towards  the  ncromial  end 
in  the  clavicle;  towards  the  diatnl  end  of  the  metticnrpal  bone  of  the  thumb  and  ^reat 
toe;  and  towards  the  {)roxinuiI  end  of  the  otiier  metacarpal  und  metatartiial  Indues. 

A  knowledge  of  the  exnot  j>oriods  wlien  the  epiphyfies  become  joined  to  t!io 
shaft,  aids  the  surgeon  in  the  diagnosis  of  many  of  the  injuries  to  which  the  joints 
are  liable;  for  it  not  unfreqiienily  happens,  that  on  the  application  of  severe  force 
to  a  joints  the  cpiphjaes  become  separated  from  the  shaft,  and  such  injuries  may  be 
mistaken  for  fracfin'e. 

(rrntvth  of  Houc.  Increase  in  the  lenglh  of  a  bone  is  provided  for  by  the  deve- 
lopment of  new  bone  in  the  cartilage  at  either  end  of  the  j-haft  (diaphysig);  and  in 
the  thiekne^p,  hy  the  deposition  of  soft  ossifying  blastema  in  successive  layers  upon 
the  inner  surface  of  the  periosteum. 

The  entire  skeleton  in  the  adult  consists  of  200  distinct  bones.    These  are — 

Vertebral  column  (sacrum  and  coccyx  iDcluded)      .  26 

Cranium 8 

Face 14 

Os  hyoides,  sternum,  and  rib^s 26 

Upper  extremities 64 

Lower  extremitien 62 


200 


In  this  ennmerntion,  the  patelln?  are  inelwded  on  account  of  their  prnctic;d  im- 
portance; bnt  the  smaller  sesamoid  Wne;*,  the  o-<siicula  auditun,  and  the  Wormian 
bones  are  not  reckoned.     The  teeth  belong  to  the  tegumentary  system. 


THE  SPINE. 

The  Spine  is  a  flexuous  column,  formed  of  a  series  of  bones  called  Vertebrte, 

The  Vertebra}  are  thirty-three  in  number,  exclusive  of  those  which  form  the  ^ku!l, 
and  have  received  the  mimes  ce rviea l^dorstil ^  lumltar,  .sacral,  and  rocctfgetil  according 
to  the  position  which  they  occupy;  seven  being  found  in  the  cervical  region,  twelve 
in  the  dorsal,  live  in  the  lumbar,  tivc  in  the  sacral,,  and  four  in  the  coccygeal. 

This  number  is  sometimes  increased  by  an  additional  vertebra  in  one  region,  or 
the  number  may  be  diminished  in  one  region,  the  deficienry  being  supplied  by  an 
additional  vertebra  in  another.  These  observations  tlo  not  apply  to  the  cervical 
portion  ol  the  spine,  the  number  of  bones  forming  which  is  seldom  increased  or 
diminitthed. 

The  Vertebrae  in  the  three  uppermost  regions  of  the  spine  are  separate  through- 
out the  whole  of  life;  but  those  found  in  tlie  sacral  and  coccygeal  regions,  are,  in 
the  adult,  tirmly  united,  so  as  to  form  two  bones' — five  entering  into  the  formation  uf 
the  upper  bone  or  aacrum^  and  four  itit'O  the  tenninal  bone  of  the  spine  or  coccyx. 

General  CuAitACTEHs  of  a  Vertebra. 

Each  vertebra  consists  of  two  essentia!  partn^  an  anterior  solid  segment  or  liody, 
and  a  posterior  segment,  the  arch.  The  arch  is  formed  of  two  pedicles  and  two 
laraime,  supporting  seven  processes;  viz.  four  articular,  two  transverse,  and  one 
spinous  process. 

The  Bodies  of  the  vertebrae  are  piled  one  upon  the  other,  forming  a  strong 
pillar,  for  the  supjwirt  of  the  cranium  and  trunk;  tlie  arches  forming  a  hollow 
cylinder  l^ehind  for  the  protection  of  the  spinal  cord.  The  dilforent  vertebrte  are 
connected  together  by  means  of  the  articular  proccsscF,  and  the  inter-vertebral 
cartilages;  while  the  transverse  and  spinous  processes  serve  as  levers  for  the 
attachment  of  muscles  which  move  the  different  parts  of  the  spine.  Lastly, 
between  each  pair  of  vertebraj,  apertures  exist  through  which  tlie  spinal  nerves 
pass  from  the  cord.  Each  of  these  constituent  parts  must  now  bo  separately 
examined. 
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Tike  Body  is  the  largest  and  most  solid  part  of  a  vertebra.  Above  and  below,  it 
is  slightly  concave,  presenting  a  rim  around  its  circumference;  and  its  upper  and 
lower  surfaces  are  rough,  for  the  attachment  of  the  intervertebral  fibro-cartilages. 
In  front,  it  is  convex  from  side  to  side,  concave  from  above  downwards.  Behind, 
it  is  flat  from  above  downwards  and  slightly  concave  from  side  to  side.  Its 
anterior  surface  is  perforated  by  a  few  small  apertures,  for  the  passage  of  nutrient 
vessels;  whilst,  on  the  posterior  surface,  is  a  single  large  irregular  aperture,  or 
occasionally  more  than  one,  for  the  exit  of  veins  from  the  body^  of  the  vertebra, 
the  vena  basis  vertebree. 

The  Pedicles  project  backwards,  one  on  each  side,  from  the  upper  part  of  the 
body  of  the  vertebra,  at  the  line  of  junction  of  its  posterior  and  lateral  surfaces. 
The  concavities  above  and  below  the  pedicles  are  the  intervertebral  notches;  they 
are  four  in  number,  two  on  each  side,  the  inferior  ones  being  generally  the  deeper. 
When  the  vertebrae  are  articulated,  the  notches  of  each  contiguous  pair  of  bones 
form  the  intervertebral  foramina  which  communicate  with  the  spinal  canal  and 
transmit  the  spinal  nerves. 

The  LamincR  are  two  broad  plates  of  bone,  which  complete  the  vertebral  arch 
behind,  enclosing  a  foramen  which  serves  for  the  protection  of  the  spinal  cord; 
they  are  connected  to  the  body  by  means  of  the  pedicles.  Their  upper  and  lower 
borders  are  rough,  for  the  attachment  of  the  ligamenta  subflava. 

The  Articular  Processes,  four  in  number,  two  on  each  side,  spring  from  the 
junction  of  the  pedicles  with  the  lamina;.  The  two  superior  project  upwards, 
their  articular  surfaces  being  directed  more  or  less  backwards,  the  two  inferior 
project  downwards,  their  articular  surfaces  looking  more  or  less  forwards.* 

The  Spinous  Process  projects  backwards  from  the  junction  of  the  two  laminte, 
and  serves  for  the  attachment  of  muscles. 

The  Transverse  Processes,  two  in  number,  project  one  at  each  side  from  the 
point  where  the  articular  processes  join  the  pedicle.  They  also  serve  for  the 
attachment  of  muscles. 


Characters  of  the  Cervical  Vertebrae  (fig.  i.) 

The  Body  is  smaller  than  in  any  other  region  of  the  spine,  and  broader  from 
side  to  side  than  from  before  backwards.  The  anterior  and  posterior  surfaces  are 
flattened  and  of  equal  depth;  the  former  is  placed  on  a  lower  level  than  the  latter, 
and  its  inferior  border  is  prolonged  downwards  so  as  to  overlap  the  upper  and  fore 

I. — A  Cervical  Vertebra. 


^titriarTrnJurelf  tf  Trait*  VtiKv 

firanun  f»r  Ytrtthntl  ArX  *; 
%lnUrTuh(rdf  pf  Trans.  Pr/-**.- 


•TnJftrUrAftkula  r  j^«** 


♦  It  may,  perhaps,  be  as  well  to  remind  the  reader,  that  the  direction  of  a  surface  is 
determined  by  that  of  a  line  drawn  at  right  angles  to  it. 
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j»art  of  the  vertebra  l>elow.  Its  upper  Buriace  is  concave  transversely,  and 
presents  a  projecting  lip  on  each  side;  its  lower  surface  being  convex  from  side 
to  side,  concave  from  before  backwards^  and  presentiti*^  laterally  a  shallow  con- 
cavity, wliicli  receives  the  corresponding  projecting  lip  of  thu  adjacent  vertebra. 
The  pedicles  are  directed  obliquely  outwards,  and  the  superior  intervertebral, 
notches  arc  deeper,  but  narrower,  than  the  inferior.  The  lamin<B  are  narrow, 
long,  thinner  above  than  below,  and  overlap  each  other;  enclosing  the  spinal 
foramen^  which  is  very  large,  and  of  a  triangular  form.  Tlie  spinorts  processes 
are  short  and  bifid  at  the  extremity,  to  alford  greater  extent  of  surface  for  th© 
attaehment  of  muscles,  the  two  divisitms  being  often  of  unequal  size.  They 
increase  in  length  from  the  fourth  to  the  seventh.  The  transverse  processes  are 
short,  directed  downwards,  outwai'ds.  and  forwards,  bilid  at  then*  extremity,  and 
marked  by  a  groove  along  tlieir  upper  purfaee,  which  runs  downwards  and  out- 
wards from  the  superior  intervertebral  notch,  and  perves  for  the  transmission  of 
one  of  the  cervical  nerves.  The  trauf<verse  processes  are  pierced  at  their  bai*c  by 
a  foramen,  for  the  transmission  of  the  vertebral  artery,  vein,  and  plexus  of  nerves. 
Each  process  is  formed  by  two  roots:  the  anterior  root  arises  from  the  side  of  the 
body,  and  corresponds  to  the  ribs  :  the  posterior  root  sj)ringa  from  the  junction  of 
the  pedicle  with  the  lamina,  and  corresponds  with  the  transverse  processes  in  the 
dorsal  region.  It  is  by  the  junction  of  the  two  that  the  foramen  for  the 
vertebral  vessels  is  formed.  The  extremities  of  each  of  these  roots  form  the 
anterior  and  posterior  fnhercles  of  the  ti'ansverse  processes.  The  articular  pro- 
cesses are  oblique  :  the  superior  are  of  an  oval  form,  flattened  and  directed  upwards 
and  backwards;  the  interior  downwards  and  forwards. 

The  peculiar  vertebra?  in  the  cervical  region  are  the  first  or  Atlas;  the  second 
or  Axis;  and  the  sevenfh  or  Vertebrn  prominens.  The  great  modifications  in  the 
form  of  the  atlas  and  axis  are  designed,  in  order  to  admit  of  the  nodding  imd 
rotatory  movements  of  the  head. 

The  Atia&  (fig,  n)  (so  named  from  supporting  tlie  globe  of  the  head).  The  eliief 
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peculiarities  of  this  bone  are,  that  it  has  neither  body  nor  spinous  process.  The 
body  is  detached  from  the  rest  of  Uie  bone,  and  forms  the  odontoid  process  of 
the  second  vertebra;  the  parts  corresponding  to  the  pedicles  pass  id  (ront,  and 
join  to  form  the  anterior  arch.  The  atlas  consists  of  an  anterior  arch,  a  iwisterior 
arch,  and  two  lateral  n>asse8.  The  anterior  arch,  forms  about  one-fifth  of  the 
bone;  its  anterior  surface  is  convex,  and  presents  about  i»a  eeutre  a  tubercle,  for 
the  attachments  of  the  Longus  colli  muscle;  posteriorly  it  is  concave,  and  marked 
by  u  smootli  oval  or  circular  facet,  for  articulation  with  the  odontoid  process  of 
the  axis.  The  posterior  arch  forms  about  two-fifths  of  the  circurafereuce  of  the 
bone;  it   terminates  behind  in    a    tubercle,  which  is   the  rudiment  of  a  spinous^ 
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pfpcon,  and  gives  origin  to  the  Rectus  capitis  posticus  minor.  The  diminutive 
sice  of  this  process  prevents  nny  interference  in  the  movements  l>etween  it  and 
tlftfl  ermoiiim.  The  posterior  pait  of  tlie  arch  presents,  above,  a  rounded  edge; 
wbiUt,  m  front,  iinmediatelj  behind  each  superittr  articular  procees,  is  a  groove, 
•oneciines  converted  into  a  foramen  by  a  delicate  bony  spicula  which  arche« 
iMekwards  from  the  posterior  extremity  of  the  superior  articular  process.  These 
fnwviM  repre.-ent  the  superior  intervertebral  notches,  and  are  peculiar  from  belli;,' 
dtOtl^  behiud  Ihu  articular  process^es,  inateud  of  before  them,  as  in  the  other 
▼ertcbras.  They  serve  for  the  transmission  of  the  vertebral  artery^  which,  as- 
oending  through  the  foramen  in  the  transverse  process,  winds  round  the  lateral 
mass  in  a  direction  backwards  and  inwards.  They  also  transmit  the  sub-occipital 
nerves.  On  the  under-surfacc  of  the  posterior  arch,  in  the  same  situation,  are 
two  otlier  grooves,  placed  behind  the  lateral  masses,  and  representing  tlie  inferior 
inlervertebral  notches  of  other  vertebrte.  They  are  much  less  marked  than  the 
snperior.  The  lateral  itinssfs,  are  the  most  bulky  and  solid  [nirta  of  the  atlas, 
in  order  to  supfxirt  tho  weight  of  the  head;  they  present  two  articulating  processes 
above,  and  two  below.  Tiie  two  superior  are  of  lai'ge  size,  oval,  concave,  and 
approach  towards  one  another  in  front,  but  diverge  behind;  they  are  directed  up- 
wards, inwards,  and  a  little  backwards,  forming  a  kind  of  cup  for  the  condyles  of 
the  occipitjJ  bone,  and  are  admirably  adapted  to  the  nodding  movements  of  the 
head.  Not  nnfrequently  they  are  partially  sttbdivided  by  a  more  or  less  deep  inden- 
tation which  encroaches  upon  each  lateral  margui.  The  inferior  articular  processes 
are  circular  in  form,  flattened,  or  slightly  concave,  and  directed  downwards,  in- 
wards, and  a  little  backwards,  articulatiug  with  tho  axis,  and  permitting  the 
rotatory  movements.  Just  below  the  inner  margin  of  each  siiia-rior  articular 
snrfiice,  is  a  small  tubercle,  for  the  attachment  of  a  ligament  which,  stretching 
across  the  ring  of  the  atlas,  divides  it  into  two  unecjual  parts;  the  anterior  or 
smaller  segment  receiving  the  odoutoid  process  of  the  axis,  the  posterior  allowing 
the  transmission  of  the  spinal  cord  and  its  membranes.  Tliis  part  of  the  spinal 
canal  ia  of  considerable  size,  to  afford  space  for  the  spinal  cord;  and  hence  lateral 
displacement  of  the  atlas  may  occur  without  compression  of  the  spinal  cord. 
The  transverse  processes  are  of  large  size,  for  the  attachment  of  special  muscles 
which  assist  in  rotating  the  head — long,  not  bifid,  perforated  at  their  base  by  a 
canal  for  the  vertebral  artery,  which  is  directed  from  below,  upwards  atid 
backwards. 

The   Axis  (fig.  3)  (so  named  from  forming   the   pivot   upon   which   the  bend 
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rotates).  The  most  distinctive  character  of  this  bone  is  the  strong  prominent 
process,  tooth-like  in  form  (hence  the  name  odontoid),  which  rises  perpendi- 
cularly from  tlie  upper  part  of  the  body.      The  l»ody   is  of  a  triangular  form; 
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deeper  in  front  than  behind^  and  prolonged  downwards  anfjeriorly  so  as  to  overlap 
the  upper  and  fore  part  of  the  adjacent  vertebra.  It  ]>resentsi  in  front  a  inediau 
longitudinal  ridge,  Ht*parating  two  lateral  depre8!*ions  for  t!»e  attachment  of  the 
Longus  colli  musck'K  of  each  side.  The  odontoid  proeess  presents  two  Articulating 
surfaces:  one  in  front  of  an  oval  form,  for  Jirticulation  with  the  atlas;  another 
behind,  for  the  transverse  ligament;  the  latter  frequently  encroaching  on  the  sides 
of  the  process;  the  apex  is  pnhited.  Below  the  apex,  the  process  is  somewhat 
eulnrged,  and  presents  on  either  sidearou<;h  impressiitin  for  the  attachment  of  the 
odontoid  or  check  ligament*,  which  connect  it  to  the  occipital  bone;  the  base  of 
the  proces",  where  it  is  attached  to  the  bod)%  is  constricted,  po  as  to  prevent  dis- 
placement from  the  transverse  ligament,  which  liinds  it  in  this  situation  to  the 
anterior  arch  of  the  athis.  Sometimes,  however,  this  proees^s  does  become  displaced, 
eBpecially  in  children,  where  the  ligaments  nre  more  relaxed:  instant  death  is  the 
result  of  this  accident.  The  pedicles  arc  broad  and  strong,  especially  tlieir  anterior 
extremities,  whicli  coalesce  with  the  sides  of  the  body  and  the  root  of  the  odontoid 
process.  The  lamina'  are  thick  and  strong,  and  the  spinal  foramen  very  large. 
The  superior  articular  surfaces  are  round,  slightly  convex,  directed  upwards  and 
outwards,  and  are  peculiar  in  being  supported  on  the  body,  pedicles,  and  trans  verse 
procespes.  The  inferior  iirticular  eurfaces,  have  the  same  direction  as  those  of  the 
other  cervical  vertebrn?.  The  superior  intervertebral  notches  are  very  shallow, 
and  lie  behind  the  articular  processes;  the  inferior  in  front  of  tliem,  as  in  the  other 
cervical  vtTtehra?.  The  transverse  processes  are  very  small,  not  bifid,  and  per- 
forated by  the  vertebral  foramen,  or  foramen  for  the  vertebral  artery^  which  is 
directed  obliquely  upwards  and  outwards.  The  spinous  process  is  of  large  size, 
very  sti-ong,  deeply  channetcd  on  its  under  surface,  and  presents  a  bifid  tuber- 
cular extremity  for  the  attachment  of  muscles,  which  serve  to  rotate  the  head 
upon  the  spine, 

Sei'eridi  Cervical  (fig.  4).  The 
most  distinctive  character  of  this 
vertebra  is  the  existence  of  a  very 
long  and  prominent  spinous  pro- 
cess ;  hence  the  name  *  Yerteltra 
prominens.'  This  process  is  thick, 
nearly  horizont^il  in  direction,  not 
bifurcated,  and  has  attached  to  it 
the  ligaraentum  nnchsc.  The  tnans- 
verse  process  is  usually  of  large 
size,  especially  its  posterior  root: 
its  upper  surface  has  usually  a 
shallow  groove,  and  it  seldom  prc- 
senti*  more  than  a  trace  of  bifurca- 
tion at  its  extremity.  The  vertel»ral 
foramen  is  sometimes  as  large  as  in 
the  other  cervical  vertebra^  usually 
amaller,  on  one  or  both  sidcH,  and 
aometimes  wanting.  On  the  left 
side,  it  occasionally  gives  passage  to 
the  vertebral  artery ;  more  frequently 
the  vertebral  vein  traverses  it  on 
both  sides;  but  tlie  usual  arrange- 
ment is  for  both  artery  and  vein  to  pass  through  the  foramen  in  the  transverse 
process  of  the  sixth  cervical. 

Cn.VnACTEBS   of   TFTE    DoHSAL    VERTEBR.f:. 

Tbe  bodies  of  the  dorsal  vertebra*  resemble  those  in  the  cervical  and  lumbar 
regions  at  the  respective  ends  of  thia  portion  of  the  spine;  but  in  the  middle 
of  tbe   dorsal   region,  their   form   is   very  charnctcrtstic,  being  heart-shaped,  fjud 


4. — 7th  Cervical  Vertebra,  or  Vertebra 
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bftMfder  in  the  •fitero^poaterior  thnn  in  tho  lateral  direction.  They  are  thicker 
behind  tbaD  in  front,  flat  above  and  below,  cotivox  and  prominent  in  front, 
deeplj  concave  behind,  elightly  constricted  in  front  and  at  the  sides,  and 
niArkrd  on  each  aide,  near  the  root  of  the  pedicle,  by  two  demi-facets,  cue 
•hove,  the  other  below.  These  are  covered  with  curtilage  in  the  recent  6t4it«; 
mod,  when  articulated  with  the  adjoining  vertebrce,  form  ovtd  surfaces  for  the 
reception  of  the  heads  of  the  corresponding  ribs.  The  pcdicks  are  directed 
b«ckward«.  and  the  inferior  intL-rveitebrul  notches  are  of  large  eize,  and  deeper 
than  in  any  other  region  of  the  spine.  The  laniinoj  are  broad  and  thick, 
and  the  spinal  foramen  small,  and  of  a  circular  form.  The  articular  processes  are 
flat,  nearly  vertical  in  direction,  and  project  Irom  the  upper  and  lower  part  of  the 
pedicles,  the  superior  being  directed  backwards  and  a  little  outward:?  and  upwards, 
tho  inferior  forwards  and  a  little  inwards  and  downwards.  The  transverse  pro- 
eeeaee  arise  from  the  samo  parts  of  the  arch  us  the  i>osterior  roots  of  the  trans- 
rene  processes  in  the  neck;  they  are  thick,  strouf;,  and  of  great  length,  directed 
obliquely  backwards  and  outwards,  presenting  a  clubbed  exfremity,  tipped  on  its 
anterior  part  by  a  small  concave  surface*  for  articulation  with  the  tubercle  of  a 
rib.  Besides  the  articular  facet  for  the  rib,  two  indistinct  tubercles  may  be  seen 
rising  from  the  extremity  of  the  transverse  processes,  one  near  the  upper,  the 
other  near  the  lower  border.  In  man  they  are  comparatively  of  small  size,  and 
serve  only  for  the  attachment  of  muscles.  But  in  some  animals,  they  attain  con- 
siderable magnitude  either  for  the  purpose  of  more  clo!»ely  connecting  the  seg- 
meAta  of  this  |>ortion  of  the  spine,  or  for  muscular  and  ligamentous  attachment. 
The  spinous  processes  are  long,  triangular  in  form,  directed  o!>lifjuely  downwards, 
and  tem\iuating  by  a  tubercubir  margin.  They  overlap  one  another  from  the  fifth 
to  the  eighth,  but  are  less  oblique  in  direction  above  and  below. 


5.— A  Doreal  Vertebra, 
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The  peculiar  dorsal  vertebrae  are  the  first,  ninth,  tenth,  eleventh^  and  twelfth 

The  First  Dorsal  Vertebra  presents  on  eueh  side  of  tho  body,  a  single  entire 
articular  facet  fur  the  head  of  the  first  rib,  and  a  half  facet  for  the  upper  half 
of  the  second.  The  upper  surface  of  the  body  is  like  that  of  a  cervical  vertebra, 
being  broad  transversely,  concave,  and  lipped  on  each  side.  The  articular  sur- 
faces are  oblique,  and  the  spinous  process  thick,  long,  and  almost  horizontal. 

The  Ninth  Dorsal  has  no  demi-facet  below.     In  some  subjects,  however,  the 
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outwards,  like  thosie  of  the  lumbar  vertebr»;  by  the  general  furrn  of  the 
bedjr,  lAminie,  nud  spinous  process,  approaching  to  that  of  iht^  lumbar  vertebriu; 
mnd  hy  die  tninsvers<3  processes  being  shorter,  and  the  tubercles  ut  their  extremities 
more  marked. 


CUAKACTKKS    UF    THE    LviABAK    VeRTEBR^:. 

The  Lumbar  Vertebra?  (fig.  7)  are  the  largest  segments  of  the  vertebral  column. 
The  body  is  large,  broader  from  side  to  side  than  from  before  backwards,  about 
equal  in  depth  in  front  and  behind,  flattened  or  slightly  concave  aljove  and  below, 
concave  lK?hind,  ami  ilceply  constricted  in  front  and  ut  the  sides,  presenting  promi- 
nent margins  which  atford  a  broad  basis  for  the  8iipi>ort  of  the  superincumbent 
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weight.  The  pedicles  are  very  strong,  directed  backwards  from  the  upper  part 
of  the  bodies;  consequently  the  interior  intervertebral!  notches  are  of  large  size. 
The  laminte  are  sliort,  but  broad  and  strong;  and  the  foramen  triangular,  larger 
than  in  the  dorsal,  smaller  than  in  the  cervical  region.  The  superior  articular 
prooesBes  ore  concave,  and  look  almost  directly  inwards;  the  inferior,  convex, 
look  outwards  and  a  little  forwards;  the  former  are  Bcparated  by  a  much  wider 
interval  than  the  latter,  embracing  the  lower  articulating  processes  of  the  vertebra 
above.  The  transverse  processes  are  long,  slender,  directed  transversely  outwards 
in  the  npper  three  lumbar  vertebne,  slanting  a  little  upwards  in  the  lower  two. 
By  some  anatomists  they  are  considered  homologous  with  the  ribs.  Of  the  two 
tubercles  noticed  in  connection  with  the  transverse  processes  in  the  dorsal  region, 
the  superior  ones  become  connected  in  tliia  region  with  the  back  part  of  the 
erior  articular  processes.  Although  in  man  they  arc  comparatively  small,  in 
animals  they  attain  considerable  size,  and  serve  to  lock  the  vertebrte  more 
closely  together.  The  spinous  processes  are  thick  and  broad,  somewliat  quadri- 
lateral, horizontal  in  direction,  thicker  below  than  above,  and  terminating  by  a 
rough  uneven  border. 

The  Fifth  Lumbar  vertebra  is  characterised  by  having  the  body  much  thicker 
in  front  than  behind,  which  accords  with  the  prominence  of  the  sacro- vertebral 
articulation,  by  the  smaller  size  of  its  spinous  process,  by  the  wide  interval 
between  the  inferior  articulating  processes,  and  by  the  greater  size  and  thickness 
of  its  transverse  processes. 

Structure  of  the  Vertebrtp.  The  structure  of  a  vertebra  differs  in  different  parts. 
The  body  is  composed  of  light  spongy  cancellous  tissue,  having  a  thin  coating  of 
Compact  tissue  on  its  external  surface  perforated  by  numerous  orifices,  some  of 
large  size,  for  the  passage  of  vessels;  its  interior  is  traversed  by  one  or  two 
large  canals  for  the  reception  of  veins,  which   converge  towards  a  single  largo 
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irregular  or  Beveral  small  apertures  at  the  posterior  part  of  tlie  body  of  eacb  bone. 

The  art'L  and  proceijacs  projecliri'^  from  it  Iiavc^  on  tlio  coatrary^  an  exceedingly 

thick  covering  of  compact  titisue. 

Development,     Each  vertebra  Ia  formed  of  three  priraaiy  cartilaginous  portions 

(iig.  8);  one  for  each  lamina  and  its  processes,  and  one  for  the  body.     Ossification 

commences  in  the  laminie  about  „     t>      i  ^    i»    ^t    ,  » 

8. — Development  of  a  Yertebia. 
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the  sixth  week  of  foetal  life,  in 
the  situation  where  the  tnuns- 
verse  processes  afterwards  pro- 
ject, the  osBific  granules  sliootiug 
backwards  to  the  fjpine,  forwards 
to  the  body,  and  outwards  into 
the  trans vei'se  and  articular  pro- 
cesses. Ossifitation  in  the  body 
makes  \\a  appearance  in  the 
middle  of  the  cartilage  about 
the  eighth  week.  At  birth, 
these  three  pieces  arc  perfectly 
Bcparato,  During  the  first  year, 
the  larainsB  become  united  be- 
Ijiml.  by  a  portion  of  cartilage  in 
which  the  ^lnnous  process  is  ul- 
timately formed,  aud  thus  tlie 
arch  is  completed.  About  the 
third  year,  the  body  is  joined 
to  the  ai'ch  on  each  side,  in 
such  a  manner  that  the  body 
is  formed  from  the  three  original 
centres  of  oysificatioM,  the  amount 
contributed  by  the  pedicles  in- 
creasing in  extent  from  below 
upwanls.  Thus  the  bodies  of 
the  sacral  vertebra}  are  formed 
almoat  entirely  from  the  central 
nuclei,  the  bodies  of  the  lumbar 
^gments  lire  formed  laterally 
and  behind  by  the  pedicles;  in 
tlie  dorsal  region  the  pedicles 
advance  aa  fai-  forwards  as  the 
articular  depressions  for  the 
heads  of  the  ribs,  forming  these 
cavities  of  receptioH;  and  in  the 
neck  the  whole  of  the  lateral 
portions  of  the  bodies  are  formed 
by  the  advajice  of  the  pedicles. 
Bclbre  puberty,  no  other  change* 
occur,  excejtting  a  gradual  in- 
crease in  the  growth  of  these 
primary  centres,  the  ui*per  and 
under  surface  of  the  liodics,  and 
the  ends  of  the  transverse  aad 
spmous  j»rocesses,  being  tipped 
with  curtilfige,  in  which  ossific 
granules  are  not  as  yet  deposited. 
At  eixteen  years  (iig.  9),  four 
secondary  centres  ajipear,  one 
for  the  lip   of  each    transverse 
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pffCiPfW,  ud  two  (sotnetlnies  united  Into  one)  for  the  euU  of  tlie  Bpinous  process. 
Al  tweDty-one  years  (fig.  lo),  a  thin  circular  plate  of  bono  is  formed  in  the  layer 
of  CATtilAge  situated  ou  die  upper  and  under  surface  of  the  body,  the  former  bein"; 
I  the  tliickcr  of  the  two.  All  these  lH?come  joined;  and  the  hone  Is  completely 
formed  about  the  thirtieth  year  of  life. 

Exceptions  to  this  mode  of  development  occur  in  the  first,  second,  and  seventh 
eerricnl,  and  in  the  veriebne  of  the  lumbar  region. 

The  Atlas  (fig.  ii)  is  develoj^ied  by  two  primary  centres,  and  by  one  or  more 
[epiphyses.  The  two  primary  centres  are  destined  for  the  two  lateral  or  neural 
the  ossification  of  which  commences  before  birth,  nc-or  the  articular  pro- 
ud extend:*  baek wards:  these  portions  of  bone  are  separated  from  one 
"another  behind,  at  birth,  by  a  narrow  interval  filled  in  with  cartilage.  Between 
the  second  and  third  yearj*,  they  unite  either  directly  or  through  the  medium  of  an 
epipbysal  centre,  developed  in  the  cartilage  near  their  point  of  junction.  The  an- 
terior arch,  at  birth,  is  altogether  cartilaginou.**,  and  this  portion  of  the  atlas  is 
completed  by  the  grodttal  extension  forwards  and  ultimate  junction  of  the  two 
neural  proceasea.  Occasionally,  a  ^^ef»fl^ato  niicleuji  is  developed  in  the  anterior  arch, 
which,  exteoding  laterally » joins  the  neural  processes  in  front  of  tlie  pedicles;  or, 
there  are  two  nuclei  developed  in  the  anterior  arch,  one  on  either  side  of  the  median 
line,  which  join  to  form  a  single  mass,  afterwards  united  to  the  lateral  portions  in 
front  of  the  articulating  processes. 

The  Axis  (fig.  12)  is  developed  by  six  centres.  The  body  and  arch  of  this  bone 
are  formed  in  the  same  manner  as  the  corresponding  parts  in  the  other  vertebrae: 
Lone  centre  for  the  lower  part  of  the  body,  and  one  for  each  lamina.  The  odontoid 
'  process  consists  originally  of  an  extension  upwards  of  the  cartilaginous  mass,  in 
which  the  lower  part  of  the  body  is  formed.  At  about  the  sixth  month  of  fcjetal 
life,  two  osseous  nuclei  make  their  appearance  in  the  base  of  this  process:  they  are 
placed  latenUly,  and  join  before  birfh  to  form  a  conical  bi-lobed  mass  deeply 
cleft  above;  the  interval  between  the  cleft  and  the  summit  of  the  process,  is  iormed 
by  a  wedge-shaped  piece  of  cartilage;  the  base  of  the  process  being  separated  from 
llje  body  by  a  cartilaginous  interval,  which  gradually  becomes  ossitied,  sometimes 
by  a  separate  epiphysal  nucleus.  Finally,  as  Br.  Humphry  has  demonstrated,  the 
apex  of  the  odontoid  process*  has  a  separate  nucleus. 

The  Se^veftfh  Cervical.  The  anterior  or  costal  part  of  the  transverse  process 
of  the  seventh  cervical,  is  developed  fi-om  a  separate  osseous  centre  at  about  the 
sixth  month  of  fcctal  life,  and  joins  the  body  and  posterior  division  of  the  trfins- 
verse  process  between  the  fifrli  and  sixth  yeai*.  Sometimes  this  process  continues 
u  a  separate  piece,  and,  becoming  lengthened  outwards,  constitutes  what  is  known 
u  a  cervical  rib. 

The  Lumbar  Vertebra;  (fig.  1 3)  have  tteo  additiomd  centres  (besides  those 
peculiar  to  the  vertebrje  generally),  for  the  tubercles,  which  project  from  the  back 
}«u-t  of  the  superior  articular  processes.  The  transverse  process  of  the  first  lumbar 
is  sometimes  developed  as  a  separate  piece,  which  may  remain  permanently  uncon- 
nected with  the  remaining  portion  of  the  bone;  thus  forming  a  lumbar  rib,  a  pecu- 
liarity which  is  rarely  met  wnth. 

Pbogbess  of  Ossu  ilation  in  the  Spine  generally.  Ossification  of  the  lamina? 

pf  the  vertebrae  commences  at  the  upper  part  of  the  spine,  and  proceeds  gradually 

ownwards;  hence  the  frequent  occurrence  of  spina  bifida  in  the  lower  part  of  the 

pinal  column.     Ossification  of  the  bodies,  on  the  other  hand,  commences  a  little 

elow  the  centre  of  the  spinal  colmnn  (about  the  ninth  or  tenth  dorsal  vertebne), 

extends  both  upwards  and  downwards.     Although,  liowever,  the  osaiiic  nuclei 

their  first  appearance  in  the  lower  dorsal  vertebra?,  the  lumbar  and  first 

are  tliose  in  which  these  nuclei  are  largest  at  birth. 

Aiiachment  of  Muscles.     To  the  Atlas  arc  attached  the  Longus  colli.  Rectus 

uticus   minor,   Rectus  lateralis,   Ilectus  posticus  minor,    Oblitiuas   superior   and 

aferior,  Splenius  colli,  levator  anguli  seapulie,  Interspinous,  and  Intertrausverse. 

To  the  Axis  are  attached  the  Longus  colli,  Obliquus  inferior.   Rectus  posticus 

C 


i8 


OSTEOLOGY. 


major^  SomUspmalis  colli^  Multifidua  spinae,  Levator  anguli  scapulm,  Splenius  colli, 
Transverealis  colli,  Scalenus  posticus,  lutcrtransverpalpf*,  Inten^pinnles. 

To  the  remaining  Vertcbr.ne  generally  are  attaelied,  anferinrlf/,  the  Rectus 
anticus  major,  Longns  colli*  Scalenus  aiiticus  and  poHticus,  Psoas  magnus,  Pf^oas 
parvus*,  Quadratus  lumborum,  Diaphragm,  Obliquus  internus  and  tninsversalii^,— 
posteriori fji,  tlie  Trapezius,  Latisjiimus  dortii,  Levator  anguli  seapula\  Khoniboidcus 
niftjor  and  minor,  Serratus  posticus  superior  and  inferior,  Splenius,  Saero*IumhaIi8, 
Longissirnus  dorsi.  Spinalis  dorsi,  Cervicalis  ascendent,  TransversaliR  colli, 
Tracliolo-raasitoid,  Complexus,  Semi-spinalit*  dorsi  and  colli,  Multifidua  Bpinae, 
Interspinales,  Supraspiuales,  Latcrtransveraalc?,  Levatores  costarum. 

Sackal  and  Cocctgeal  Vertebra. 

The  Sacral  and  Coccygeal  Vertebra?  conKitst,  at  an  early  period  of  life,  of  nine 
separate  pieces,  which  are  united  in  the  adult,  so  as  to  t'orin  two  bonee,  five 
entering  into  the  formation  of  the  eacrum,  lour  into  that  of  the  coccyx.  Oc- 
casionally, the  coccyx  consists  of  five  bones.* 

The  Sacrum  (fig,  14),  is  a  large  trifuigular  bone,  situated  at  the  lower  part 

14,— Sftcrum,  Anterior  Surface. 


Bo 


0/ 


^4^ 


jac^ 


^i&.. 


''K 


^% 


L 


of  the  vertebral  cohimn,  and  at  the  upper  and  back  part  of  the  pelvic  cavity, 
where  it  is  inserted  tike  a  Avedge  between  the  two  ossa  innominata;  its  upper 
pnrt,  or  base,  articulating  with  the  last  lumbar  vertebra,  itB  apex  with  the  coccyTC. 
The  sacrum  is  curved  upon  itself,  and  placed  very  obliquely,  its  upper  extremity 
projecting  forwards,  forming,  with   the   last   lumbar   vertebra,   a  very  prominent 

•  Dr.  Humphry  describee  this  as  the   usual  composition  of  the  Coccyx.  —  On  tha 
Stf^HotK,  p.  4'!i5. 
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,  angle^  eaUotl  the  promontory  or  sarro-verfebral  anyle,  whilst  its  central  part  is 
directed  iiackwards^  so  as  to  give  increased  capacity  to  the  pelvic  cuvitj.  It  pre- 
for  examination  an  anterior  and  posterior  surface,  two  lateral  surfaces,  a  base, 
l44»ex,  and  a  central  canal. 

interior  Surface  is  concave  from  above  downwards,  and  slightly  so  from 

rside.     In  the  middle  are  seen  four  transverse  ridges,  indicniing  the  original 

1  of  the  bone  into  five  fteparate  pieces.     The  portions  of  bone  intervening 

the  ridges  correspond  to  the  bodrc:*  of  the  vertebrae.     The  body  of  the 

[first  segment  is  of  large  size,  and  in  form  resembles  that  of  a  lumbar  vertebra;  the 

iing  ones  diminish  in  size  from  above  downwards,  are  flattened  from  before 

backwards,  and  curved  so  as  to  accom- 
15.— Vertical  Section  of  the  Sacrum.  modate  (hemselves  to  the  form  of  the 

sacrum,  being  concave  in  front,  convex 
j\  behind.  At  each  end  of  the  ridges  above- 

mentioned,  are  seen  the  auterior  sacral 
/brn w r«(7,  analogoii-*  t« t the  i ntcrvertebral 
%^  #  ,  y^^j^^^MM^Bf  foramina,  four  in  number  on  each  ii;ide« 

somewhat  rounded  in  form,  diminishing 
in  size  from  above  dowTi wards,  and  di- 
;\_X^  rected  outwards  and  forwai'ds;  they 
transmit  the  anterior  branches  of  the 
^^acral  nerves.  External  to  these  fora- 
mina, is  the  lateral  mrtw,  consisting,  at 
^^^  an  early  period  of  life,  of  separate  seg- 

*'^^!V  fJ^^^t  \  ments,  which  coiTCspoud  to  the  anterior 

transverse  procesi*c8,  these  become  Llend- 
.^^^  ed,  in  the  adult,  with  the  bodies,  with 

^•^^^^H  l^*i\      ^«<^h    other,    and   with    the    posterior 
transverse  processes.    Each  lateral  mass 
is   transverscd   by   four  broad  shallow 
^^^^,  grooves,  which  lodge  the  anterior  sacral 

V^     ^^^P  ^(  nerves  as  they  passoutwardB,  the  grooves 

J^R      i^B  T^j  being  separated  by  prominent  ridges  of 

bone,  which  give  attachment  to  the  slips 
of  tlie  Pyriformi?  miipck\ 

If  a  vt?rtical  section  is  made  through 
the  centre    of    the   bone   (fig*  15),  the 
bodies  are   seen   to   be  united  at  their 
circumference  by  bone,  a  wide  interval 
being  left  centrally,  which  in  the  recent 
state,  is    filled    by  intervertebral  sub- 
stance.    In   some  bones,  this  union   is 
more  complete  between  the  lowor  peg- 
ments,  than  between  the  upper  ones. 
The  /Posterior  Surface  (fig.  16)  is  convex  and  much  narrower  than  the  anterior. 
In  the  middle  line,  are  three  or  four  tubercles,  which  represent  the  rudimentary 
^rpinons   processes  of  the  sacral  vertebrse.     Of  these  tubercles,  the  first  is  u:?ii»lly 
linent,  and  perfectly  distinct  from   the  rest;  the  second  and   third,  are  either 
ite,  or  united  into  a  tubercular  ridge, which  diminishes  in  size  from  above  down- 
wards; the  fourth  usually, and  the  fifth  always,  remaining  ujideveloped.   External  to 
.  ibe  spinous  processes  on  each  side,  are  the  taminfr.,  broad  and  well  marked  in  the 
bree  first  pieces;  sometimes  the  fourth,  and  generally  the  fifth,  being  undeveloped : 
pD  this  situation  the  lower  end  of  the  sacr.ml   canal   is  exposed.     External   to  the 
ninae  arc  a  linear  series  of  indistinct   tubercles  representing  the  arfwuiar  prn- 
ffsses;    the    upper  pair  are  large,  well  developi^d,   and   correspond    in    shape  and 
flirection  to  the  superior  articiilaling  processes  of  a  lumbar  vertebra;  the  second 
third  are  small;  the  fourth  and  fifth  (usoally  blended   together):  are  'aUt|Bted.'' 


on  each  side  of  the  sacral  canal:  tiiey  are  called  the  sacral  cormtay  and  articulate 
\v\ih  the  cornua  of  the  coccyx.  Esttcrntd  to  the  articular  processes  are  the  four 
posterior  sacral  foramina,'  I  hey  arc  sraatler  in  size,  and  less  reguhir  in  form  thaa 
the  anterior,  and  transmit  the  pastt'rior  Iminches  of  the  sacral  nerves.  On  the 
outer  side  of  the  posterior  sacral  foramina  arc  a  series  of  tubercles,  the  rudimentary 

1 6.— Sacruni^  Posterior  Surface. 
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pofltcrior  transverse  processes  of  the  sacral  vertebra?.  Tlie  first  pair  of  transverse 
tubercles  are  of  large  size,  very  distinct,  and  correspond  with  each  superior  auj^le 
of  tiie  hone;  the  ftecond»  small  in  size,  enter  into  the  formation  of  the  sacro-ilinc 
articulation;  the  third  pive  attachment  to  the  oblifiue  eaero-iliac  ligaments;  and 
the  fourth  and  fifth  to  the  great  sacro-ischiatic  Hgament.s,  The  interspace  between 
the  spinous  and  transverw?  processes  on  the  back  of  the  sacrum,  presents  a  wide 
shallow  concavity,  called  the  sacral  groove;  it  is  continuous  above  with  the 
vertebral  groove,  and  lodges  the  ori'iin  of  the  Erector  epinai. 

The  Lateral  sttrface,  broad  above,  l>ccomea  narrowed  into  a  thin  edge  below. 
Its  upper  half  presents  in  front  a  broad  ear-shaped  surface  for  articulation  with 
the  ilium.  This  is  called  the  atirictdar  surface,  and  in  the  fresh  state  is  coated 
with  cartilage.  It  is  bounded  posteriorly  by  deep  and  uneven  impressions^ 
for  the  attachment  of  the  posterior  sncro-iliac  ligaments.  The  lower  half  is 
thin  and  sharp,  and  gives  attachment  to  the  greater  and  lesser  sucro-ischiatic  liga- 
ments, and  to  some  fibres  of  tlie  Gluteus  niaximus;  below,  it  presents  a  deep 
notch,  which  is  converted  into  a  foramen  by  articulation  with  the  transverse 
process  of  the  upper  piece  of  the  coccyx,  and  transmits  the  anterior  branch  of  (bo 
fifth  sacral  nerve. 

The  Base  of  the  sacrum,  which  is  broad  and  expanded,  is  directed  op  wards  and 
•.fonw^pd*.*    To  the  middle  is  seen  an  oval  articular  surface,  which  corresponds  with 
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mider  sarface  of  tlie  body  of  the  last  lumbar  vertebra,  bounded  behind  by 
ihtb  Imrge  trumgalar  orifice  of  the  sacral  canal.  This  orifice  is  formed  behind  by 
€kb  spcDoiw  process  and  laminaa  of  the  first  sacral  vertebra,  whilst  projecting  from 
it  on  et/Ch  aide  are  the  superior  articular  processes  ;  they  are  oval,  concave, 
directed  backwards  and  inwards,  like  the  superior  articular  processes  of  a  lumbar 
v^l«br»;  and  in  front  of  each  articular  process  is  un  intervertebral  notch,  which 
forms  the  lower  half  of  the  last  intervertebral  foramen.  Lnstiy,  on  each  side  of 
the  articular  surface  is  a  broad  and  fiat  triangular  surface  of  Ijone,  which  extends 
outwards,  and  is  continuous  on  each  side  with  the  iliac  fossa. 

The  ApeXy  directed  downwards  and  forwards,  presents  a  small  oval  concave 
tnrfece  for  articulation  with  the  coccyx. 

The  Sacral  Canal  runs  throughout  the  greater  part  of  the  bone;  it  is  large 
and  tnan;^lar  in  form  above,  small  aud  flattened  from  before  backwards  below. 
In  thtfi  situation,  ita  posterior  wall  is  incomplete,  from  the  non-development  of  tlie 

liimiiuvandspinous  processes.  Itlodges 


17. — -Development  of  Sacrum. 
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the  sacral  nerves,  and  is  perforated  by 
the  anterior  und  posterior  sacral  fora- 
mina, through  which  these  pass  out. 

Structure,  It  consists  of  much  loose 
spougy  tissue  within,  invested  exter- 
nally by  a  thin  layer  of  compact  tissue. 

Differences  in  the  Sackum  of 
THE  Male  and  Female.  The  sacrum 
in  the  female  is  usually  wider  than  in 
the  males  and  it  la  much  less  curved, 
the  upper  half  of  the  bone  being  nearly 
straight,  the  lower  half  presenting  the 
greatest  amount  of  curvature.  The 
bone  is  also  directed  more  obliquely 
backwards;  which  increases  the  size  of 
the  pelvic  cavity,  and  forms  a  more  pro- 
minent sacro- vertebral  angle.  In  the 
male,  the  curvature  is  more  evenly  dis- 
tributed over  the  whole  length  of  the 
bone,  and  is  altogether  greater  than  in 
the  female. 

Peculiarities  of  the  Sacbuv. 
This  bone,  in  some  cases,  consists  of 
six  pieces;  occasionally  the  number  is 
reduced  to  four.  Sometimes  the  bodies 
of  the  first  and  second  segments  aro 
not  joined,  or  the  laminie  and  spinous 
processes  have  not  coalesced.  Occa- 
sionally, the  upper  pair  of  transverse 
tubercles  are  not  joined  to  the  rest  of 
the  bone  on  one  or  both  sides;  and, 
lastly,  the  sacral  canal  may  be  open  for 
nearly  the  lower  half  of  the  bone,  in 
consequence  of  the  imperfect  develop- 
ment of  the  laminas  aud  spinous  pro- 
cesses. The  sacrum,  also,  varies  con- 
siderably with  respect  to  its  degree  of 
curvature.  From  the  examination  of 
a  hirge  number  of  skeletons,  it  would 
appear,  that,  in  one  set  of  cases,  tho 
anterior  surface  of  this  bone  was  nearly 
straight,    the    curvature,    which    was 
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very  slight,  affecting  only  its  lower  end.  In  another  set  of  cases,  the  bone  was 
curved  throughout  its  whole  length,  hut  especially  towards  its  middle.  In 
a  third  sel»  tlie  degree  of  curvature  was  less  marked,  and  atiected  especially  the 
lower  third  of  the  bone. 

Development  {fig.  1 7).  The  sacrum,  formed  by  the  union  of  five  vertebrie,  has 
thirl}f-Jive  centres  of  ossification. 

The  bodies  of  the  sacral  vertebrre  have  each  three  ossific  centres;  one  for  the 
central  part,  and  one  for  the  epiphyaaS  plates  on  its  upper  and  under  surface. 

The  himiiKc  of  the  sacral  vertebra*  are  each  developed  by  t^vo  centres;  these 
meet  behind  to  tbnn  the  arch,  and  auhsequently  join  the  body. 

The  lateral  masses  have  six  additional  centres,  two  for  each  of  the  first  three 
vertebra-.  These  centrci*  make  their  appeamnce  above  and  to  the  outer  side  of 
the  anterior  sacral  foramina  (fig,  17),  and  ar«  developed  into  .se|mrate  segments, 
which  correspond  with  the  anterior  transverse  procesaes  (fig,  18);  they  are  subse- 
(luently  blended  with  each  othei",  and  witli  the  bodies  and  the  posterior  transverse 
processes,  to  form  the  lateral  mass. 

Lastly,  each  lateral  mrface  of  the  sacrum  is  developed  by  two  epiphysa!  plates 
(fig.  19);  one  for  the  aurlculai*  suriace,  and  one  for  the  reraainiug  part  of  the  thin 
lateral  edge  of  the  bone. 

Period  of  Devvlapment.  At  about  the  eighth  or  ninth  week  of  foetal  life,  ossifi- 
cation of  the  central  part  of  the  bodies  of  the  first  three  vertebne  commences; 
and,  at  a  somewhat  laler  period,  that  of  the  last  two.  Between  the  sixili  and 
eighth  mouths,  ossification  of  the  laminaj  takes  place;  and,  at  about  the  same 
period,  the  characteristic  osseous  tubercles  for  the  three  first  sacral  vertebrae  make 
their  appearance.  The  lamina?  join  to  form  the  arch,  and  are  united  to  the  bodies, 
first,  in  the  lowest  vertebne.  This  occurs  about  the  second  year,  the  upjiermost 
segment  appearing  as  a  single  jHece  about  rhc  fifth  or  sixth  year.  About  the  six- 
teenth year,  the  epiphyses  for  the  upper  and  under  surfaces  of  the  bodies  are 
formed;  and,  between  the  eighteenth  and  twentieth  years,  those  for   each  lateral 


surface  of  the  sacrum  make  their  appearance.  At 
about  this  period,  the  last  two  segments  are  joined 
to  one  another;  and  this  process  gradually  ex- 
tending «pward«i^  all  the  pieces  become  united, 
and  the  bone  completely  formed  from  the  twcnty- 
fii'th  to  the  thirtieth  year  uf  life. 

A rtieutalions.  Wi  th  four  Ttones :  the  last  lumbar 
vertebra,  coccyx,  and  the  two  iissa  innominuta. 

Attachjaent  of  Musch's.  The  Pyrifoniiis  and 
Coccygeus  on  either  side;  behiudj  the  Gluteus 
maximus,  and  Erector  spina?. 

The  Coccyx. 

The  Coccyx  (kokkv^,  €nckoo\  so  called  from 
resembling  a  cuckoo's  l>eak  (fig.  20),  is  usually 
formed  of  four  small  segments  of  bone,  the  most 
rudimentary  parts  of  the  vertebral  column.  In 
each  of  the  first  three  segments  may  be  traced  a 
rudimentary  body,  tu'ticuhtr  and  transverse  pro- 
cesses; the  last  piece  (sometimes  the  third)  is 
a  mere  nodule  of  bone,  without  dir^tinet  pro- 
cesses. All  the  segments  are  de^^tiiute  of  laminae 
and  spintius  processes;  and,  consequently,  of 
spinal  canal,  and  intervertebral  foramina.  The 
first  segment  is  tlie  largest;  it  resembles  the  lower- 
most sacral  vertebra,  and  often  exists  as  a  separate 
piece;  the  last  three,  diminishing  in  size  from  above 
downwards,  are  usually  blended  together  so  as  to 


20. — ^Coccyx. 
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form  «  single  tione.  The  gradual  diminution  in  the  size  of  the  pieces  gives  this  bone 
a  trijKiigular  form,  the  base  of  tho  triangle  joining  the  end  of  the  sttcrum.  It  presents 
for  exam  inat  ion  an  anterior  nod  posterior  surface,  two  borders,  abase,  and  an  apex. 
The  anterior  surfare  i^  slightly  concave,  and  marked  with  three  transverse 
grooYeft,  indicating  the  points  of  junction  of  the  diflercnt  pieces.  It  has  attaclied 
Co  it  tlie  anterior  sacro-coccygcal  ligament,  and  Levator  ani  muscle,  and  supports 
ifae  lower  end  of  the  rectum.  'Y\\q  posterior  surface  is  convex,  marked  by  tnins- 
en*  grooves  similar  to  those  on  the  anterior  6urfacc;  and  presents  on  each  side 
A  linear  row  of  tubercles,  the  ru<liinentary  articular  processes  of  the  coccygeal 
'  vertebne.  Of  these,  the  sujjorior  puir  are  very  large;  and  are  called  the  cornua 
\of  the  cocctfx ;  they  project  upwards,  and  articulate  with  the  cornua  of  the 
ffacmni,  the  junction  between  these  two  bones  completing  the  fifth  sacral  foramen 
for  the  transmission  of  the  posterior  branch  of  the  fifth  sacral  nerve.  The 
iaterai  borders  are  thin,  and  present  a  series  of  small  eminences,  which  represent 
the  trangve^^5e  processes  of  the  coccygeal  vertebra;.  Of  these,  tlie  first  on  each 
nde  is  of  large  size,  flattened  from  before  backward!*;  and  often  ascends  to  join 
the  lower  part  of  the  thin  lateral  edge  of  tlie  sacrum^  thus  completing  the  fifth 
sacral  foramen:  the  others  diminish  in  size  from  above  downwards,  and  are  often 
wanting.  The  borders  of  the  coccyx  are  narrow,  and  give  attachment  on  each 
side  to  the  sacro-sciatic  ligaments  and  Coccygeus  muscle.  The  frnxe  presents  an 
oral  surface  for  articulation  witli  the  sacrum.  The  opcx  is  rounded,  and  has 
attached  to  it  the  tendon  of  thf  extcnial  S]diincter  muscle.  It  is  occasionally 
bi6d,  and  sometimes  deflected  to  one  or  other  pidc. 

Development.  The  coccyx  is  developed  by  four  centres,  one  for  each  piece. 
Occasionally,  one  of  the  first  three  pieces  of  this  bone  is  developed  by  two  centres, 
placed  side  by  side.  The  ossific  nuclei  make  their  appearance  in  the  following 
order:  in  the  first  segment,  at  birth;  in  the  second  piece,  at  from  five  to  tenyearsj 
in  the  third,  from  ten  to  fifteen  years?  in  the  fourtli,  from  fifteen  to  twenty  years. 
As  age  Hflvanees,  these  various  segments  become  united  in  the  following  order: 
the  tirst  two  pieces  join;  then  the  third  and  fourth;  and,  lastly^  the  bone  is  com- 
pleted by  the  union  of  the  second  and  third.  At  a  late  period  of  life,  especially 
in  females,  the  coccyx  becomes  joined  to  the  end  of  the  sacrum. 

Articulation.    With  the  sacrum. 

AttfichmeiU  of  Muscles.  On  either  aide,  the  Coccygeus;  behind,  the  Gluteui 
maximus;  at  the  apex,  the  Sphincter  ani;  and  in  front,  the  Levator  ani. 

Or  THE  Spine  in  general. 

The  spinal  column,  formed  by  the  junction  of  the  vertebra?,  is  situated  in  the 
median  line,  at  the  posterior  part  of  the  trunk:  its  average  length  is  about  two 
feet  two  or  three  inches;  the  lumbar  region  contributing  seven  parts,  the  dorsal 
eleven,  and  the  cervical  five. 

Viewed  in  front,  it  presents  two  pyramids  joined  together  at  their  bases,  the 
apper  one  being  formed  by  all  the  vertebras  from  the  second  cervical  to  the  last 
Inmbar;  the  lower  one  by  the  sacrum,  and  coccyx.  Viewed  somewhat  more  closely, 
the  uppermost  pyramid  is  seen  to  he  formed  of  three  smaller  pyramids.  The  uppt;r- 
most  of  these  consists  of  the  six  lower  ci-rvieal  vertebraj;  its  apex  l>eing  formed 
by  tlie  axis  or  second  cervical;  its  base,  by  the  first  dorsal.  The  second  pyramid, 
which  is  inverted,  is  formed  by  the  four  upiwr  dorsal  vertebne,  the  base  being  at 
the  first  dorsal,  the  smaller  end  at  the  fourth.  The  third  pyramid  commences  at 
the  fourth  dorsal,  and  gradually  increases  in  si^^e  to  the  fifth  lumbar. 

Viewed  laterally  (fig.  21),  the  spinal  column  presents  several  curves,  which  cor- 
respond to  the  different  regionn  of  the  cttlumn,  and  are  called  cervicaf,  dorsal^ 
lumhar,  and  pelvic.  The  cervical  curve  coraracncea  at  the  apex  of  the  odontoid 
process,  and  terminates  at  the  middle  of  the  second  dorsat  vertebra;  it  is  convex 
in  front,  but  the  least  marked  of  all  the  curves.  The  dorsal  curve,  which  is 
concave  forwards,  commences  at  the  middle  of  the  second,  and  terminates  at  the 
middle  of  the  twelfth  dorsal.     Its  most  prominent  point  behind  correspouds  to 
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21. — Lateral  View  of  the  Spine. 
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the  body  of  the  seventli  or  eighth  verte- 
bra. The  lumhnr  rui-ve  commences  at  the 
mkklle  of  the  last  dorsal,  and  terminates 
at  the  sacro-vertebral  angle.  It  is  convex 
anteriorly;  the  convexity  of  the  lower 
three  vertebras  being  much  greater  than 
that  of  the  upper  ones.  The  pelvic 
curve  commeucen  at  the  gaero-vertebral 
articulation,  and  tenriinates  at  the  point 
of  the  coccyx.  It  is  concave  posteriorly. 
These  curves  are  partly  due  to  tlie  shape 
of  the  bodies  of  the  vertebra?,  and  partly 
to  the  intervertebral  substances,  as  will 
lie  explained  in  the  Articulations  of  the 
Spine. 

The  spine  lins  also  a  slight  lateral 
curvature,  the  convexity  of  which  is  di- 
rected toward  tl»e  right  side.  This  is 
most  probably  produced,  as  Bichat  fii'st 
explained,  from  the  effect  of  muscular 
action;  most  porsoDJi  using  the  right  arm 
in  preference  to  the  left,  especially  in 
nniking  long-continued  efforts,  when  the 
body  is  curved  to  the  right  side.  In 
support  of  this  explanation,  it  has  been 
found,  by  Beclard,  that  in  one  or  two  in- 
dividuals who  were  left-handed,  the  lateral 
curvature  was  directed  to  the  left  side. 

The  spinal  column  presents  for  exami- 
nation an  anterior,  a  posterior,  and  two 
lateral  surfaces ;  a  base,  summit,  and  ver- 
tebral canal. 

The  anterior  surface  presents  the 
bodies  of  the  vertebrte  separated  in  the 
recent  state  by  the  intervertebral  discs. 
The  bodies  are  broad  in  the  cervical  re- 
gion, narrow  in  the  upper  part  of  the 
dorsal,  and  broadest  in  the  tumbiur  region. 
The  whole  of  this  surface  is  convex 
transversely,  concave  from  above  down- 
wards in  the  dorsal  region,  and  convex  in 
the  same  direction  in  the  cervical  and 
lumbar  regions. 

The  posterior  surface  presents  in  the 
median  line  the  spinous  processes.  These 
are  ?hor1,  horizontal,  with  bitid  extremi- 
ties in  the  cervical  region.  In  the  dorsal 
region,  they  are  directed  obliquely  above, 
assume  almost  a  vertical  direction  in  the 
middle,  and  are  horizontal  below,  as  are 
also  the  spines  of  the  lumbar  vertebraj. 
They  are  ."eparuted  by  considerable  in- 
tervals in  the  ioJns,  liy  narrower  intervals 
in  the  neck,  and  are  closely  approximated 
in  the  middle  of  the  dorsal  region.  Oc- 
casionally one  of  tliese  pi-ocesses  deviates 
a  little  from  the  median  line,  a  fact  to 
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be  remembered  as  irregulfiritiea  of  this  sort  are  attendant  also  on  fractures  or 
displACcments  of  the  spine.  On  either  aide  of  the  spinous  processes,  extending 
tlie  whole  length  of  the  column,  is  the  vertebral  groove,  fonned  hy  thehiminie  in  the 
cerrical  and  lumbar  regions,  where  it  is  shallow,  and  by  the  lamina!  and  transverse 
prooeaees  in  the  dorsal  region,  where  it  is  deep  and  broad.  In  the  recent  state, 
these  grooves  lodge  the  deep  muscles  of  the  back.  External  to  the  vertebral 
groores  are  the  articular  processes,  and  stilJ  more  externally  the  transverse  pro- 
ceMOS.  In  the  dorsal  region,  the  latter  processes  stand  backwards,  on  a  place  con- 
siderably posterior  to  the  same  processes  in  the  cervical  and  lumbar  regions.  In 
the  cervical  region,  the  transverse  processes  are  placed  In  front  of  the  articular 
procesaes,  and  between  the  intervertebral  foramina.  In  the  lumbar,  they  are  placed 
aUo  in  front  of  tlie  articular  process,  but  behind  the  intervertebral  foramina.  In 
the  dorsal  region,  they  are  posterior  both  to  the  tirticiilar  processes  and  foramina. 

The  lateral  surfaces  are  separated  from  the  jHisterior  by  the  articular  processes 
in  the  cervical  and  lumbar  rej;ions,  and  by  the  transverHe  processes  in  the  dorsal. 
These  surfaces  present  in  front  the  side.s  of  the  bodies  of  the  vertebra?,  marked  in 
the  dorsal  region  by  tiie  facets  for  articulation  with  the  heads  of  the  ribs.  More 
posteriorly  are  the  intervertebral  foramina,  formed  by  the  juxtaposition  of  the  inter- 
vertebral notches,  oval  in  shape,  smallest  in  the  cervical  and  upper  part  of  the  dorsal 
regions,  and  gradually  increasing  in  size  to  the  last  lumbar.  They  are  situated 
between  the  transverse  processes  in  the  neck,  and  in  front  of  them  in  the  back  and 
loina,  and  transmit  the  spinal  nerves.  The  base  of  the  vertebral!  column  is  formed 
by  the  under  surface  of  the  body  of  the  fifth  lumbar  vertebra;  and  the  summit  by 
tlie  upper  surface  of  the  atlas.  The  vertebral  canal  loUows  the  different  curves 
of  the  spine;  it  is  largest  in  those  regions  in  which  the  spine  enjoys  tJie  greatest 
freedom  of  movemeut,  as  in  the  neck  and  loins,  where  it  is  wide  and  triangular; 
uad  narrow  and  rounded  in  the  back,  where  motion  is  more  limited. 


THE  SKULL. 

\te  Skull,  or  superior  expansion  of  the  vertebral  column,  ia  composed  of  four 
rertcbne,  the  elementary  parts  of  which  are  specially  modified  in  form  and  size, 
and  almost  immoveably  connected,  for  the  reception  of  the  brain,  and  special 
organs  of  the  senses.  These  vertebrae  are  the  occipital,  parietal,  frontal,  and 
nasal.  Descriptive  anatomists,  however,  divide  the  skull  into  two  parts,  the 
Cranium  and  the  Face.  The  Cranium  [Kpavo^ij  a  helmet)^  is  composed  of  eight 
bones:  viz.,  the  occipital^  two  parietal^  frontal^  two  temporal^  sphenoid^  and 
tthmoid*  The  face  is  compowHl  oi'ffnirieen  bones:  viz.,  the  two  nnsal^  two  superior 
metxillary,  two  larhri/mal,  two  malar^  two  palate^  two  inferior  turbinated , 
vomer,  and  inferior  niorillari/.  The  ossicuta  attdituSy  tlie  teeth^  and  Wormian 
bones,  ore  not  included  in  this  enumeration. 


Cranium^  8  bones.{ 


ifkullt  22  bones.  < 


i^Face,  14  bones. 


Occipital. 

Two  ParietaL 

Fnmtal. 

Two  Temporal. 

Sphenoid. 

Ethmoid. 

Two  Nasal. 

Two  Superior  Maxillary. 

Two  Lachrymal. 

Two  Maliu*. 

Two  Palate. 

Two  Inferior  Turbinated. 

Vomer. 

Inlerior  Maxillary. 
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The  Occipital  Bone. 

Tlic  Occipital  Bone  {fij?.  22)  is  siiuiited  at  tlio  back  part  and  base  of  tlie 
cranium,  is  trapezoid  in  forui,  curvfd  ujkjh  itself^  iiud  presents  for  exiunitiation 
two  surfaces,  four  bordfrs,  and  four  unglea. 

Tiie  Externtil  Surface  is  euiivox.  Midway  between  the  sumrait  of  the  bone 
and  the  posterior  margin  of  the  foramen  magnum  is  a  prominent  tubercle,  the 
external  occipital  protuberance,  for  the  attachment  of  the  Li  fjjara  en  turn  nucha?;  and 
descending  from  it,  aa  Jar  ima  the  foramen^  a  vertical  ridge»  the  external  oceijHtal 
crest.  This  tubercle  and  crest  vary  iin  prominence  in  diiferent  skulls.  Passing 
outwards  from  the  occipital  protuberance  on  each  side  are  two  semi-circular 
ridges,  the  superior  curved  lines ;  and  running  parallel  with  these  from  the 
middle  of  the  crest,  are  the  two  inferior  curred  lines.  The  surface  of  the  bone 
above  the  superior  curved  lines  is  smooth  on  each  side,  and,  in  the  recent  state, 
is  covered  l>y  tbo  Occipito-frontuHs  nin^cle,  whilst  the  ridges,  as  well  sj?  the 
surface  of  the  bone  between  them,  serve  for  the  attachment  of  numerous  muscles. 

II. — Occipital  Bone.    Outer  Surface. 
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The  superior  curved  line  gives  attachment  internally  t«  the  Trapezius,  externally 
to  the  Occipito-frontalis,  and  Sterno-eleido-mastoid,  to  the  extent  8hci\m  in  fig.  22; 
the  depressions  between  the  curved  lines  to  the  Complexua  internally,  the  Spleuiua 
capitis  and  ObJiquus  capitis  superior  cxteninlly.  The  inferior  curved  line,  and  the 
depressions  below  it,  afford  insertion  to  the  Rectus  capitis  iwsticus^  major  and 
minor. 

T\\Q  foramen  magnum  is  a  large  oval  aperture,  its  long  diameter  extending 
from  before  backwards.  It  transmits  the  spinal  cord  and  its  membranes,  the 
spinal  accessory  nerves,  and  the  vertebral  arteries*  Its  buck  part  is  wide  for  the 
transmission  of  the  cord,  and  the  corresponding  margin  rough  for  the  attachment 
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of  the  4iiri  maler  encloeitig  the  cord;  the  fore-pBrt  is  narrower,  being  encroached 
BpOD  bjr  tlie  condyles;  it  ha"^  projecting  towards  it  from  below   ibe  odontoid  pro- 
ee«B.  and  its  margins  we  smooth  and  beielled  internally  to  support  the  medulla 
I  oUongiita.   On  each  side  of  the  foraraco  maa^iim  are  the  condyles,  for  articulation 
I  vrith  the  atlas;  they  are  convex,  oblong,  or  reniform  in  shape,  and  directed  down- 
wards and   outwards ;  they  converge   in   front,  and  encroach  slightly   upon  the 
anterior  segment  of  the  forurnen.     On  the  inner  border  of  each  condyle  is  a  rough 
tubercle  for  tl»e  attachment  of  the  ligaments  (eheck)  which  connect  this  bone  with 
hthe  odontoid  procesB  of  the  axis;  whilst  external  to  them  is  u  rough  tubercular 
r pfominence^  the  transverse  or  jugular  process  (the  representative  of  the  trans- 
▼cree  process  of  a  vertebra)  channelled  in   front  by  a  deep  notch,  which   forms 
part  of  the  jugular  foramen.     The  under  surface  of  this  process   afibrds  attach- 
ment to  the  Rectus  capitis  lateralis;  its  upper  or  cerebral  surface  presents  a  deep 
groove,  which  lodges  part  of  the   lateral  sinus,  whibt   its  prominent  extremity  is 
marked  by  a  quadrilateral  rough  surface,  covered  with  cartilage  in  the  fret^h  state, 
I  and  articulating  with  a  similar  surface  on  the   petrous   portion   of  the  temporal 
On  the  outer  side   of  each  condyle,  near  its   fore  part,  is  a  foramen,  the 
lor  condyloid;  it  is  directed  downwards,  outwards,  and  forwards,  and  trana- 
mitB  the  hypoglossal   nerve.     This   foramen  is  sometimes  double.     Behind  each 
condyle  ia  a  fossa,*  sometimes  perforated  at  the  bottom  by  a  foramen,  the  posterior 
condyloid,  for  tlie  tnmsmission  of  a   vein   to  the  lateral  sinus.      In  front  of  the 
foramen  magnum  ia  a  strong  quadrilateral  plate  of  bone,  the  basilar  process,  wider 
behind  than  in  front;  its  under  surface,  which  is  rough,  presenting  in  the  median 
line  a  tubercular  ridge,  the  pharyngeal  spine,  for  the  att^ichmeut  of  the  tendinous 
raphe   and   Superior  constrictor  of  the   pharynx;  and  on   each  siile  of  it,  rough 
depressions  for  the  attachment  of  the  Recti  capitis  antici,  mjyor  and  minor. 

The  Internal  or  Cerebral  Sttrfare  (tig.  23)  is  deeply  concave.  The  posterior 
or  occipital  part  is  divided  by  a  crucial  ridge  into  four  fossjE.  The  two  superior 
fossae  receive  the  posterior  lobes  of  the  cerebrum,  and  present  slight  eminences  and 
depressions  corresponding  to  their  convolutions.  The  two  inferior,  which  receive 
the  lateral  lobes  of  the  cerebellum,  are  larger  than  the  former,  and  comparatively 
smooth;  l>oth  are  marked  hy  slight  groove.-^  for  the  lodgment  of  arttfries.  At  the 
point  of  meeting  of  the  four  divisions  of  the  crucial  ridge  is  an  eminence,  the 
internal  occipital  protuberance.  It  nearly  corresponds  to  that  on  the  outer 
nirface,  and  is  perforated  by  one  or  more  large  vascular  foramina.  From  this 
eminence,  the  sui)erior  division  of  the  crucial  ridge  runs  upwards  to  the  superior 
angle  of  the  bone;  it  presents  occasionally  a  deep  groove  for  the  superior  longitu- 
dinal pinus,  the  margins  of  which  give  attachment  to  the  falx  cerebri.  The 
inferior  division,  the  internal  occipital  crest,  ruur«  to  the  posterior  margin  of  tlie 
foramen  magnum,  on  the  edge  of  which  it  becomes  gradually  lost;  this  ridge, 
which  \&  bifurcated  below,  senres  for  the  attachment  tif  the  falx  cerebclli.  It  is 
Qsually  marked  by  two  smail  grooves,  which  commence  on  either  side  of  the 
posterior  margin  of  the  foramen  magnum,  joiu  together  above,  and  run  into  the 
depression  for  the  Torcular  Herophili.  Tiicy  lodge  the  occipital  sinuses.  The 
transverse  grooves  pass  outwards  to  the  lateral  angles;  tliey  are  deeply  channelled, 
for  the  lodgment  of  the  lateral  sinuses,  their  prominent  margins  alibrding  attach- 
ment to  the  tentorium  cerebclli. f  At  the  point  of  meeting  of  these  grooves  is  a 
depression,  the  'Torcular  lIerophili,'|  placed  a  little  to  one  or  the  other  side  of 

♦  This  fossa  presents  many  variations  in  size.  It  is  usually  shallow  ;  and  the  foramen 
small ;  occasionally  wanting,  on  one,  or  both  sides.  Sometimes  both  fossa  and  foramen  are 
larve,  but  confined  to  one  side  only  ;  more  rarely,  the  fossa  and  foramen  are  very  large  on 
both  sides. 

t  UauaJly  one  of  the  transverse  grooves  is  dee|>er  and  broader  than  the  other;  this  seems 
in  nearly  equal  propoi-tion  on  the  two  sides  ;  occasionally  both  grooves  are  of  equal  depth 
and  breadth,  or  both  equally  indiatinct.  The  broader  of  the  two  transverse  grooves  is 
nearly  always  continuous  with  the  vertical  groove  for  the  superior  longitudinal  sinus,  and 
oocapies  the  corresponding  side  of  the  median  line. 

J  The  columns  of  blo<Ml  coming  in  different  directions  were  supposed  to  be  pres^d 
together  at  this  point. 
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the  internal  occipital  protuberance.  More  anteriorly  is  the  foramen  magnum,  and 
on  eaeli  side  ol'  it,  but  nearer  its  anterior  than  its  poriterior  part^  the  internal 
openings  of  the  anterior  condyloid  foramina;  the  internal  opeiiin^a  of  the  posterior 
condyloid  foramina  being  a  Httlo  external  and  posterior  to  them,  protected  by  a 

ij.— Occipital  Bone.    Inaer  Surface. 
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Bmall  arch  of  bone.  At  this  part  of  the  internal  surface  there  ie  a  very  deep 
groove,  in  which  the  poaterior  condyloid  ibramen,  when  it  exists,  has  its  internal 
tenninniion.  ThiH  groove  is  continnoiig  in  the  complete  ekull  with  that  which 
eeparates  the  upper  from  the  lower  fossic,  and  lodojes  the  end  of  the  same  sinus, 
the  lateral.  In  front  of  the  foramen  ma|j;m)m  is  the  basilar  process,  presenting  a 
shallow  depression,  the  basilar  groove,  which  slopes  from  behind,  upwards  and  for- 
wards, and  supports  the  medulla  oblongata;  and  on  each  side  of  the  basilar  process 
is  a  narrow  channel,  which,  when  united  with  a  similar  chjumel  on  the  petroua  por- 
tion of  tiio  temiH>ral  bone,  forms  a  groove,  which  lodges  the  inferior  petrosal  sinus. 

Angles.  The  superior  angle  is  received  into  the  interval  between  the  posterior 
superior  angles  of  the  two  parietal  bones:  it  corresponds  with  that  part  of  the 
skull  in  the  foetus  which  is  called  the  jpo*/eWor/ort/ffKc//e.  The  uijcrior  angle  ia 
represented  by  the  square-shaped  surface  of  the  basilar  process.  At  an  early 
period  of  life,  a  layer  of  cartilage  separates  this  part  of  the  hone  from  the 
sphenoid;  but  in  the  adult,  the  union  between  them  is  osseous.  The  lateral 
nntjfles  correspond  to  the  outer  enda  of  the  tranaverse  grooves,  and  are  received 
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into  Uie  interrftl  between  the  posterior  iaferior  angles  of  tlie  parietal  and  the 
iBMtnid  ponion  of  the  temporal. 

Borden.  The  superior  extends  on  each  eido  from  the  saperior  to  the  lateral 
angle,  is  deeply  sorrnted  for  articulation  with  the  paiietal  bone,  and  forms,  bj  this 
onion,  the  lumbdokl  suture.  The  inferior  Iwrder  extends  from  the  lateral  to 
die  inferior  angle;  its  upp<T  half  ia  rough,  and  articulates  with  the  mastoid  por- 
tion of  the  tenJi>oral»  forming  the  ma«to-ocoipilal  suture:  the  inferior  half  articu- 
Utes  with  the  petrous  portion  of  the  neuiporul,  forming  the  petro-occipital  suture: 
tbeae  two  portions  are  separated  from  one  another  by  the  jui»!fular  process.  In 
fitynt  of  this  process  is  a  deep  notch,  which  with  a  similar  one  on  the  petrous 
portion  ©f  the  temporal,  forms  the  foramen  laceruni  posterius.  This  notch  is 
occasionally  subdivided  into  two  parts  by  a  small  process  of  bone,  and  presents 
an  aperture  at  its  upper  part,  the  iDternaJ  opeuiug  of  the  posterior  condyloid 
foramen. 

Structure,  The  occipital  bone  consists  of  two  compact  laminae,  called  the  outer 
and  inner  tables^  having  between  tliem  the  diploic  tissue;  thta  bono  is  especially 
thick  at  the  ridjres,  protuberances,  condyles,  and  anterior  part  of  tlio  basilar 
process;  whilst  at  the  bottom  of  the  fossie,  especially  the  inferior,  it  is  thin,  semi- 
transparent^  and  destitute  of  diplo'e. 

Development  (fig.  24).     The  occipital  bone  has  four  centres  of  development; 

one  for  the  posterior  or  occi- 
X4. — Development  of  Occipital  Bone. 

By  4  centres. 
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pital  j»urt,  which  is  formed  in 
membrane,  one  for  the  basilar 
portion  ;  and  one  for  each 
condyloid  portion,  which  are 
fonned  in  cartilage. 

The  centre  for  the  occipi- 
tal portion  appears  about  the 
tenth  week  of  fcctal  life;  and 
consists,  according  to  Blandin 
and  Cruvelhier,  of  a  small 
oblong  plate  which  appears 
in  the  situation  of  tlie  occi- 
pital protuberance.*  The 
condyloid  portions  then  ossify, 
and  lastly  the  basilar  portion. 
At  birth,  the  bone  consists  of 
Jur  parts,  separate  from  one  another,  the  occipital  iwrtiou  being  fissured  in  the 
ction  above  indicated.  At  about  the  fourth  yeaj\  the  r»ccii>ital  and  the  two  con- 
dyloid pieces  join;  and  about  the  sixth  year  the  boue  consists  of  a  single  piece. 
At  a  later  period,  between  the  eighteenth  and  twenty-fifth  yeai's,  the  occipital  and 
sphenoid  become  united,  forming  a  single  bone. 

Artieu lotions.  With  six  bones;  two  parietal,  two  temporal,  sphenoid,  and  atlas. 
Attachment  of  Mttscles.  To  the  superior  curved  line  are  attuched  the  Occiplto- 
frontalis,  Tnipezius,  and  Sterno-cleido-mastoiJ,  To  the  space  between  tlie  curved 
lines,  the  Complexus,  Splenius  capitis,  antl  Oblifjuus  superior;  tu  the  inferior 
corved  line,  and  the  space  between  it  and  the  foramen  magnum,  the  liectus 
posticus  major  and  minor;  to  the  transverse  process,  the  Rectus  lateralis;  and  to 
the  basilar  process,  tlic  Recti  antici  majores  and  minores,  and  Superior  Constrictor 
of  the  phaiynx. 

The  Parietal  Bones. 

The  Parietal  Bones  {paries^  a  wall),  form  by  their  union  the  sideis  and  roof  of 

•  B^clord  considers  this  segment  to  have  four  centres  of  ossification,  arranged  in  \mYn^ 
two  above,  and  two  below  the  curved  lines,  and  Meckel  describes  eight,  four  of  which 
correspond  in  situation  with  those  above  described,  of  the  other  four,  two  are  placed  in 
juita-position,  at  the  upper  angle  of  the  bone,  and  the  remaining  two,  one  at  each  aide,  in 
the  lateral  angles. 
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the  skull;  each  hone  Ls  of  au  irregular  quadrilateral  fonn,  and  presents  for  ex* 
lunJnation  two  Hurtaces,  four  border.*,  and  four  angles. 

Surfaces.  The  external  SHrftree  (fig,  25)  is  convex,  sraooth,  and  marked  about 
its  centre  bj  an  cniineuce,  culled  the  parietal  eminence*  wliich  indicates  the  point 
where  ossification  commenced.  Crossing  the"  cen(re  of  the  bone  in  an  arched 
direction  is  a  curved  ridge,  the  temporal  ridge^  for  the  att-achment  of  the  temporal 
fascia.  Above  this  ridge^  the  surface  of  the  bono  is  rough  and  porous,  and  covered 
by  the  aponeuro.sis  of  the  Occlpito-frou talis;  below  it  the  bone  is  sraooth,  forms 
pari  of  the  lemporal  fossa,  and  affords  attachnient  to  the  Temporal  muscle.  At 
the  back  part  of  the  superior  border,  close  to  the  sagittal  suture,  i.s  a  small 
foramen,  the  parietal  foramen,  which  transmita  a  vein  to  the  superior  longitudinal 
sinufl.      Its  existence  ia  not  constant,  and  its  size  variea  considerably. 

The  internal  finr/nre  (fig.  26),  concave,  presents  eminences  and  depressions  for 
lodging  the  convolutions  of  the  cerebrum,  and  numerous  furrows  for  the  ramifica- 
tions of  the  meningeal  arteriet^;  the  latter  run  upwards  and  backwards  from  the 
anterior  inferior  angle,  and  from  the  central  and  posterior  part  of  the  lower 
border  of  the  bone.  Along  the  upper  margin  i^  part  of  a  shallow  groo^^e,  which, 
when  joined  to  the  opposite  parietal,  forms  a  channel  for  the  superior  longitudinal 
sinus,  the  elevated  ed«ea  of  which  atford  attachment  to  the  falx  cerebri.  Near 
the  groove  are  seen  several  depressions ;  they  lodge  the  Pacchionian  bodies. 
The  internal  opening  of  the  parietal  foramen  is  also  seen  when  that  aperture 
exists. 

15, — Left  Parietal  Bone.     Eitemal  Surface. 
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Borders.  The  superior,  ihp  longopt  and  thickest,  is  dentatcd  to  articulate  with 
its  fellow  of  the  opposite  side,  i'orming  the  sagittal  suture.  The  inferior  is 
divided  into  three  parts;  of  these,  the  anterior  is  thin  and  pointed,  bevelled  at  the 
expense  of  the  outer  surface,  and  overlapped  bj  the  tip  of  the  great  wing  of  the 
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•pKenoid  ;  the  middle  portion  is  arched,  l>€Telled  at  the  expense  of  the  outer 
•nfiifcoev  M)d  overlnp|K*d  by  the  eqoainous  portion  of  the  temporal;  the  posterior 
portkui  is  thick  and  serrated  for  articulation  with  the  mastoid  portion  of  the 
lenipoFal.  The  anterior  border^  deeply  gerrated,  is  V>evelled  at  tlic  expense  of  the 
outer  surface  above,  and  of  the  inner  below;  it  articulates  with  the  frontal  bone, 
fomitng  the  coronal  Future.  The  posterior  border,  deeply  dentieulatedj  jirtieulates 
witli  the  occipital,  forming  the  lambdoid  suture. 

16. — Left  Parietal  Bone.     lotemnl  Surface. 
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Tn^Jes.  The  nntcrior  superior^  thin  and  pointed,  correfiponds  with  that  portion 
of  the  skull  which  in  the  foetus  is  membranous,  and  is  called  the  anterior  fhn- 
tan^elle.  The  anterior  inferior  migle  is  thin  and  lengthened,  being  received  in 
the  interval  between  the  great  wing  of  the  sphenoid  and  the  frontal.  Its  inner 
unrface  ia  marked  by  a  deep  groove,  sometimes  a  canal,  for  the  anterior  branch  of 
tlie  middle  meningeal  artery.  The  posterior  superior  angle  corresponds  with  the 
junction  of  the  pagittal  and  lambdoid  Futures.  In  the  foetus  this  part  of  the  skull 
is  membranous,  and  is  railed  the  posterior  fontfineUe,  The  posterior  inferior 
angle  articulate.^  with  the  mastoid  portion  of  the  temporal  bone,  and  generally 
presents  on  its  inner  surface  a  broad  shallow  groove  for  lodging  part  of  the  lateral 
sinu^. 

Development,  The  parietal  bone  is  formed   in  membrane,  being  developed  by 

one  centre,  which  eorres]>on<ls   with   the   parietal  eminence,  and  makes   its   first 

np|>earance  about  the   fifth    or  sixth  week  of  ftctal   life.     Ossification  gradually 

■  extends  from  the  centre  t^  the  cireumf'frence  of  the  Itone:    the  jingles  are  conse- 

I  qoently  the  parts  last  formed,  and  it  ia  in  their  situation,  that  the  fontanclles exist, 

previous  to  the  completion  of  the  growth  of  the  bone. 

Articulations,  With   five  hones ;   the  opposite    parietal,  the  occipital,    frontal, 
^temporal,  and  sphenoid. 

Attachment  of  Muscles.   One  only,  thf^  TempnrnL 
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The  Frontal  Boxe. 

This  bone,  which  resembles  a  cockle-Bbell  in  form»  coneigtfl  of  tivo  portions- — 
a  vertical  or  frofttal  jiortioii,  situated  at  the  anterior  purl  of  tho  craiiiiiiii,  Ibnniiig 
tbe  lorfljoad ;  uiid  a  horizontnl  or  orbito-iiasal  portion,  which  cntere  into  the 
formation  of  the  roof  of  the  orbits  and  nose. 

Vertical  Portion,  External  Surface  (tig.  27).  In  the  median  line,  traversing 
the  bonu  from  tiie  upper  to  the  lower  part,  ie  occnsiotmllj  seen  a  Blightly  elevated 
ridge,  and  in  young  suVijccts  a  suture,  which  represents  the  line  of  union  of  the 
two  tatcrul  halves  of  which  tlie  bone  consists  at  an  early  period  of  lifer  in  the 
adult,  this  suture  is  usually  obliterated,  and  the  bone  forms  one  piece:  traces  of 
the  obliterated  suture  are,  however,  generally  jjerceptible  at  the  lower  part.  On 
either  side  of  this  ridge,  a  little  below  the  centre  of  the  bone,  i.-i  a  roundud 
eminence,  tho  frontal  eminence.  These  eminenccH  vary  in  jsize  in  different  indi- 
viduals,   and    are   occasionally  unsymmetrical   in  the  same   subject.     They  are 

*7. — Frontal  Bone.    Outer  Surface. 
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__pecially  prominent  in  cases  of  well-marked  cerebral  development.  The  whole 
surface  of  the  bone  above  this  part  is  smooth,  and  covered  by  the  aponeurosis  ot 
the  Oceipi  to-frontal  is  muscle.  Below  the  frontal  eminence,  and  separated  from  it 
by  a  slight  groove,  is  the  superciliary  ridge,  broad  internally  where  it  is  continuous 
with  the  nasal  eminence,  but  less  distinct  as  it  arches  outwards.  These  ridges 
are    caused   by   the  projection   outwards   of  the  frontal   sinuses.*     Beneath   the 

•  Some  confusion  is  occasioned  to  students  commencing  the  study  of  anatomy,  by  tho 
name  'sinuses'  having  been  given  to  two  perfectly  dittwoot  kindsof  spaces  connected  with 
the  skulL  It  may  be  as  welf  therefore,  to  state  here,  at  the  outset,  that  the  *  sinuses '  on 
the  interior  of  the  cranium,  marked  by  grooves  on  the  inner  surface  of  the  bones,  are  venous 
chauneLs  along  which  the  blood  runs  in  its  passage  back  from  the  brain ;  while  the  •  sinuses' 
on  the  outside  of  the  cranium  (the  frontal,  ethmoidal,  sphenoid,  and  maxillary)  ai^  hollow 
apaces  in  the  bones  themselves,  which  communicate  with  the  nostrils,  and  contain  air. 


FRONTAL  BONE. 


33 


ciliary  rid^e  is  tlie  supra-orbital  arch,  a  curyed  and  prominent  margin,  wliich 
farms  the  upper  boundiiry  of  the  orbit,  and  separates  the  vertical  from  the  hori- 
zoatAl  portioD  of  the  bone.  The  outer  part  of  the  arch  is  diarp  and  prominent, 
aAording  to  the  eye,  in  that  situation,  considerable  protection  from  injury;  the 
inAer  part  is  less  prominent.  At  the  inner  third  of  this  arch  is  a  notch,  Bome- 
tiiitee  converted  into  a  foramen  by  a  bony  process  or  li«^amcnt,  and  csilled  the 
mpra-orbital  notch  or  forampn.  It  transmits  the  supra-orbital  artery,  vein3,  and 
re.  A  small  aperture  is  seen  in  the  upper  part  of  the  notch,  which  transmits 
I  rein  from  the  diploe  to  join  the  ophthalmic  vein.  The  supra-orbital  arch  ter- 
es externally  in  the  external  angular  process,  and  internally  in  the  internal 
process.  The  external  angular  process  is  strong,  prominent^  and  articu- 
with  the  malar  bone:  running  upwards  and  backwards  from  it  is  a  sharp 
ettrved  crest,  the  temporal  ridge,  for  the  attachment  of  the  temporal  fiiscia;  and 
beneath  it  a  slight  concavity,  that  forms  the  anterior  part  of  the  temporal  fossa, 
aaid  gives  origin  to  the  Temporal  muscle.  The  internal  angular  processes  are  less 
marked  tban  the  external,  and  articulate  with  the  lachrymal  bones.  Between  tho 
two  is  A  rough,  uneven  interval,  the  nasal  notch,  which  articulates  in  the  middle 
line  with  the  nasal  bone,  and  on  either  side  with  the  nasal  process  of  the  superior 
maxillary  bone.  The  notch  is  continuous  below  with  a  long  pointed  process,  the 
natal  ttpine. 

Vertical  Portion,     Internal  Surface  (fig.  28).     Along  the  middle  line  is  a 
Irertical  groove,  the  edges  of  which  unite  below  to  form  a  ridge,  the  frontal  crest; 
be  groove  lodges  the  superior  longitudinal  sinus,  whilst  its  edges  afford  attach- 

28,— Frontal  Bone.    Inner  Surface. 
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fni  to  the  falx  cerebri.     The  crest  terminates  below  at  a  Bujall   opening,   the 
nen  eoccum,  which  is  generally  completed  Ixhind  bv  the  ethmoid.     Thii< 
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foramen  varies  in  s'lzo  in  fliftorrnt  suhjecfs,  ig  usually  partially  or  completely 
impervious,  lodg:os  n  proccs.'^  of  the  falx  cerebri,  an<l,  when  open,  traiiPinits  a  vein 
frotn  the  liuing  memhrunc  of  the  nose  to  the  superior  longiluilinal  tiinus.  On 
either  side  of  the  jp-oove,  the  hone  is  deeply  concave^  presenting  eminences  and  ' 
depressions  for  the  eonvolutiouB  of  the  brain,  and  numeroug  small  furrows  for 
lodging  the  ramitications  of  the  anterior  meningeal  arteries.  Several  small, 
irregular  fossiii  are  also  seen  on  either  side  of  the  groove,  for  the  reception  of  tha 
PatThioiiian  bwlies. 

Horizontal  Portion.  External  Surface.  This  portion  of  the  bone  consists  of  | 
two  thin  plates,  whieh  form  the  vault  of  the  orbits,  separated  from  one  another  by 
the  ethmoidal  notch.  Each  orbital  vault  consists  of  a  smooth,  concave,  triangular 
plate  of  bone,  marked  at  its  anterior  and  external  part  (iranieiliately  Itcneath  tho 
external  angular  process)  by  a  shallow  depression,  the  lachrymal  fossa,  for  lodging 
the  lachrymal  gland ;  and  at  its  anterior  and  iuternal  part,  by  a  depression  (some- 
times a  small  tubercle),  U\t  the  attachment  of  tho  fibrous  pulley  of  the  Superior 
oblique  muscle.  The  ethmoidal  notch  peparatea  the  two  orbital  plates:  it  is 
quadrilateral;  and  filled  u]>,  when  the  Iwnes  arc  united,  by  the  eril>riform  plate  of 
the  ethmoid.  Tho  margins  of  (his  notch  present  ecveral  half-cell^,  which,  when 
united  with  corresponding  half-cells  on  the  upper  surface  of  the  ethmoid,  complcto 
the  ethmoidal  cells  :  tw^o  grooves  arc  also  seen  crossing  these  edges  transverisf-ly  ; 
they  are  converted  into  canals  by  articulation  with  tho  ethmoid,  and  are  called 
the  anterior  and  posterior  ethmoidal  canals;  they  open  on  the  inner  walls  oi'  the 
orbit.  Tho  anterior  one  transmits  the  nasal  nerve  and  anterior  ethmoidal  vessels, 
the  posterior  one,  the  posterior  ethmoidal  vessels.  In  front  of  the  ethmoidal 
notch  is  the  nasal  spine,  a  r-haj'p-pointed  eminence,  which  projectn  downwards  and 
forwards^  end  articulates  in  front  with  the  crest  of  the  nasal  bones;  behind,  it  ia 
marked  by  two  grooves,  separated  by  a  vertical  ridge:  tho  ridge  articulates  with 
the  perpendicular  lamella  of  the  ethmoid,  the  grooves  form  part  of  the  roof  of  tho 
nasal  fossip.  On  cither  side  of  the  base  of  the  nasal  spine  are  the  openings  <o^  the 
frontal  Hinuses.  These  are  two  irregular  cavities,  Avhich  extend  upwards  and 
outwards,  n  variable  distanre,  bctwceu  tlie  two  tables  of  tlie  skull,  and  tire  separated 
from  one  another  by  a  thin  Ipony  septum.  Tliey  give  rise  to  the  prominences 
above  the  root  of  tho  nose,  called  the  naml  eminences  and  snpert'ilian/  ridges. 
In  the  child  they  are  genertilly  absent,  and  they  become  gradually  developed  as 
age  advauces.  These  cavities  vary  in  size  in  ditTerent  persons,  are  larger  ia  men 
than  in  women,  and  are  frequently  of  unequal  size  on  the  two  sides,  the  left  being 
commonly  tlie  larger.  Occasionally  tbey  arc  subdivided  by  ineomplete  bony 
laminic.  They  are  lined  by  mucous  membrane;  communicate  with  the  nose  by  the 
iufundihulum,  and  occasionally  with  each  other  by  ajK^rtures  in  their  septum. 

The  Internal  Surfarp  of  the  Horizontal  Portion  presents  tho  cunvex  upper 
auifttces  of  the  orbital  plates,  separated  from  each  other  in  the  middle  line  by  the 
ethmoidal  notch,  and  marked  by  eminences  and  depresdions  for  the  cou volutions  of 
the  anterior  lobes  of  the  brain. 

Borders.  The  Itorder  ol"  the  vertical  portion  is  thick,  strongly  serrated,  bevelled 
at  the  expense  of  the  iuternal  table  above,  where  it  rests  upon  the  parietal  bones, 
and  at  the  cxpenso  of  the  external  table  at  each  side,  where  it  receives  the  lateral 
pressure  of  those  bones:  this  border  is  continued  below  into  a  triangular  rough 
surface,  which  articulates  with  the  great  wing  of  the  sphenoid.  The  border  of 
the  horizontal  portion  ia  thin,  serrated,  and  articulates  with  the  lesser  wing  of  tho 
sphenoid. 

^Structure,  The  vertical  portion,  and  external  angular  processes,  are  very  thick, 
consisting  of  diploic  tissue  contained  betweCTi  two  compact  lamina;.  The  horizontal 
portion  is  thin,  translucent,  and  composed  entirely  of  compact  tissue ;  hence  the 
facility  with  which  instruments  c^n  penetrate  the  cranium  through  this  port  of  the 
orbit. 

Development  (fig.  29).  Tho  frontal  bono  is  formed  in  membrane,  being 
developed    by    firfo    centres,   one    for    each    lateral    half,    which    make    their 
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29, — Frontal  Bone  at  Birth, 
Developed  by  two  lutenil  Halves. 


Rt    an    early   period    of   foetal   life,  in  the    situation    of   the    or- 
From   this    point,    ossification    ext'eiids.   In   a   ra<li{iting    manner, 

np wards  into  the  forehead,  and 
buckwai'ds  over  the  orbit.  At 
birth,  it  consists  of  two  pieces,  which 
afterwards  become  united  along  the 
middle  line,  by  a  suture  which  runs 
from  the  vertex  to  the  root  of  the 
nose.  This  suture  usually  becomes 
obliterated  within  a  few  years  after 
birth;  but  it  occasionally  remains 
throughout  life. 

Articulaiions.  With  twelve 
bones:  two  parietal,  sphenoid,  eth- 
moid;  two  nasal,  two  superior  max- 
illary, two  lachrymal,  and  two  malar. 

^nchment  of  Muscles.     The  Corrugator  supercilii,  Orbicularis  palpebrarum, 

reni]H>raI,  on  each  side. 


-/I 


J 


The  Temporal  Boxes. 

The  Temporal  Bonea  are  situated  at  the  side  and  base  of  the  skull,  and  present 
for  examination  a  squamous^  mastoid^  and  petrous  portion. 

The   Squamous  Portion  {squama^  a  scale),   (fig.  30),  the  moat  anterior  and 

30. — Loft  Temporal  Bone.    Outer  Surface. 
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nor  part  of  ihe  bone,  is  scale-like  in  form,  and  thin  and  translucent  in  texture. 
outer  surface  i»  smootb,  convex,  and  grooved  at  ita  back  part  for  the  deep  tern- 
arteries i  it  affords  attachment  to  the  Temporal  muscle,  and  forms  part  of  the 
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temporal  fossa.  At  its  back  part  mny  be  seen  a  curved  ridgo — part  of  the  tem- 
poral ridge;  it  serves  for  the  attachment  of  the  teraporul  fiiBcia,  limits  tlic  origin  of 
the  Temporal  muscle,  and  marks  the  Imundary  hetwccu  the  s<iuum(iUR  and  mastoid 
portion  of  the  bone.  Projecting  from  the  lower  part  of  the  i^quamous  portion,  is 
a  long  arched  outgrowth  of  bone,  the  zygomatic  process.  It  is  at  first,  directed 
outwards,  its  two  surfaces  Itioklng  upwards  and  downward?!;  it  tliom  appears  liS  if 
twisted  upon  itself,  and  takes  a  direction  forwards^  its  surfaces  now  looking 
inwarda  and  outwards.  The  Buperior  border  of  this  process  is  long,  thin,  and  eliarp, 
and  serves  for  the  attachment  of  the  temporal  fascia.  The  inferior,  short,  thick, 
and  arched,  has  attached  to  it  some  fibres  of  the  Masseter  muiicle.  Its  outer  8ur- 
laee  is  convex  and  subcutaneous.  Its  inner  is  concuvc,  and  also  affords  attachment 
to  the  Masseter,  The  extremity,  broad,  and  deefjly  «orrated,  articulates  with  the 
malar  bone.  This  process  is  connected  to  the  temporal  bone  by  three  divisions, 
called  the  roots  of  the  zt^gomnfic  profess^  an  anterior,  middle,  and  posterior.  The 
anterior,  which  ia  shorty  but  broad  and  strong,  runs  transversely  inwards  into  a 
rou[ided  eminence,  the  eminentia  articularis.  This  eminence  forms  the  fi'ont 
boundary  of  the  glenoid  fossa,  and  in  the  recent  state  is  covered  with  cartilage. 
The  middle  root  forms  the  outer  margin  of  the  glenoid  cavity;  running  obliquely 
inwardi^,  it  terminates  at  thecommencemeut  of  a  well-marked  fissure,  the  Glaserian 
fissure;  whilst  the  posterior  root,  ■which  is  strongly  marked,  runs  from  the  upper 
border  of  the  zygoma^  in  an  arched  direction,  upwards  and  backwards,  forming  the 
posterior  part  of  the  temporal  ridgo.  At  the  junction  of  the  anterior  roi»t  with 
the  zygoma,  is  a  projection,  called  the  tuheri'lf\  for  the  attachment  of  the  external 
hiteral  ligament  of  the  lower  jaw;  and  between  the  anterior  and  middle  rtxtta  is  an 
ovai  depresstou,  forming  part  i>f  the  glenoid  foejea  {yXt'jyTj^  a  sovkef),  for  the 
reception  of  the  condyle  of  the  lower  jaw%  This  fossa  is  bounded,  in  front,  l)y  the 
eminent  ia  articularis;  behind,  by  the  vaginal  process;  and,  externall}',  by  the 
auditory  process,  and  middle  root  of  the  zygoma;  and  is  divided  into  two  parts  by 
a  narrow  slit,  the  Glaserian  fissure.  The  anterior  pai-t,  formed  by  the  squamous 
p«u-tion  of  the  bone,  is  smooth,  covered  in  the  recent  stale  with  cartilage,  imd 
ai'ticulates  with  the  condyle  of  the  lower  jaw.  This  part  of  the  glenoid  fossa  is 
separated  from  the  auditory  process  by  a  small  tulicrcle,  the  post  glenoid  process^ 
the  representative  of  a  prominent  tubercle  which,  in  some  of  the  mammalia, 
descends  behind  the  condyle  of  the  jaw,  and  prevents  it  being  displaced  backwards 
during  mastication  (Humphry).  The  |>08terior  part  of  the  glenoid  fossa  is  formed 
chiefly  by  the  vaginal  process  of  the  petrous  portion,  and  lodges  part  of  the  parotid 
gland.  The  Glaserian  fissure,  which  leads  into  tlie  tympanum,  lodges  the  processus 
gracilis  of  the  mallcns,  and  transmits  the  Laxatortympani  muscles  and  the  anterior 
tympanic  artery.  The  chorda  tympani  nerve  p.aspes  through  a  separate  canal 
parallel  to  the  Glaserian  fissure  (canal  of  Iluguier),  on  the  outer  side  of  the 
Eustachian  tube,  in  the  retiring  angle  between  the  squamous  and  petrous  portions 
of  the  temporal  bone. 

The  internal  surface  of  the  squamous  portion  (fig.  31)  is  concave,  presents 
nnmerous  eminences  and  depressions  for  the  convolutions  of  the  cerebnim,  and 
two  well-marked  grooves  for  branches  of  the  middle  meningeal  artery. 

Borders,  The  superior  border  is  thin,  bevelled  at  the  exi^eose  of  the  internal 
surface,  so  as  to  overlap  the  lower  border  of  the  parietal  Iwne,  forming  the 
squamous  suture.  The  anterior  inferior  border  is  thick,  serrated,  and  bevelled 
nUernately  at  the  expense  of  the  inner  and  outer  surfaces,  for  articuUition  with  the 
great  wing  of  the  sphenoid. 

The  Mastoid  Portion  (/wtoTTo?,  a  nipple  or  (eat)  is  situated  at  the  posterior  part 
of  the  bone;  its  outer  surface  is  rough,  and  perforated  by  numerous  foramina;  one 
of  these,  of  large  size,  situated  at  the  posterior  border  of  the  lione,  is  termed  the 
mastoid  foramen;  it  transmits  a  vein  to  the  lateral  sinus  and  a  email  artery. 
The  position  and  size  of  this  foramen  are  very  variable:  it  is  sometimes  situated 
in  the  occipital  bone,  or  in  the  suture  between  the  temporal  and  the  occipital. 
The   mastoid    portion   is  continued  l>elow  into  a  conical  projection,  the  mastoid 
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be  size  and  form  of  which  yaries  somewhat.     Thia  process  serves  for  the 

itlachmenl  of  the  Stenio-Tnii^toid,  Splenius  caf>itis,  an<J  Trachelo-mastoid  muscles. 

lOn  the  inner  side  of  the  mastoid  process  is  a  deep  groove,  the  digastric  fossa,  for 

be  attachment  of  the  Digastric  muscle;  and,  running  parallel  with  it,  but  more 

aal,  the  occipital  groove,  whicli  lodges  the  occipital  artery.     The  interual 

ce  of  the  mastoid  portion  presents  a  deeply  curved  groove,  which  lodges  part 

'the  lateral  sinus;  and  into  it  may   be  seen  opening  the  mastoid  foramen.     A 

ection  of  the  mastoid  process  shows  it  to  be  hollowed  out  into  a  numlM3r  of  cellular 

communicating  with  each  other,  called  the  mastoid  cells;   they  open  by  a 

itDgle  or  douVde  orifice  into  the  back  of  the  tympanum;  are  lined  by  q  prolonga- 

Ition  of  its  lining  membrane;  and,  probably,  form  some  secondary  part  of  the  orgnn 

'hearing.     The   mastoid  cells,  like  the  other  sinuses  of  the  cranium,  are   not 

developed  until  after  pul»erty;  hence  the  prominence  of  this  process  in  the  adult. 

rders.    The  superior  border  of  the  mastoid  portion  is  broad  and  rough,  its 

iled  edge  sloping  outwards,  for  articulation  with  the  posterior  inferior  angle 

3 1 . — Left  Temporal  Bone.    loner  Surface. 
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of  the  parietal  bone.     The  posterior  border,  also  uneven  and  sen'ated,  articulates 
rith  tiie  inferior  border  of  the  occipital  bone  between  its  lateral  angle  and  jugular 

iPetrous  Portion  (Trerpo*;,  a  stone)^  so  named  from  its  extreme  density  and 
iness,  is  a  pyramidal  process  of  hone,  wedged  in  at  the  base  of  the  skull  between 

be  sphenoid  and  occipital  bones.  Its  direction  from  without  is  forwards,  inwards, 
ind  a  little  downwards.     It  presents  for  examination  a  base,  an  apex,  three  sur- 

iires,  and  three  borders;  and  contains,  in  its  interior,  the  essential  parts  of  the 
&rgan  of  hearing.  The  base  is  applied  against  the  internal  surface  of  the  squamous 
Ind  mastoid  portions,  its  upper  half  being  concealed;  but  its  lower  half  is  exposee 
by  the  divergence  of  those  two  portions  of  the   bone,  which  brings  into  view  thd 

ral  expanded  orifice  of  a  eimal  leading  into  the  tympanuni,  the  meatus  auditoriiis 

ctcmua.     This  canal  is  situated  between   the  mastoid  process  and  the  posterior 
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and  middle  roots  of  the  zygoma;  its  upper  margin  ie  emootli  and  rounded^  but 
the  greater  part  of  its  circumfereiico  ia  surrounded  by  a  curved  plate  of  bone,  tho 
auditory  process,  t-he  free  margin  of  which  is  thick  and  rough  for  the  attacluDCDt 
of  the  cartilage  of  the  external  car. 

The  apex  of  tlie  petrous  portion,  rough  and  uneven,  is  received  into  the  angular 
interval  between  the  spinous  process  of  the  sphenoid,  and  the  basilar  procesa  of 
the  occipital;  it  presents  the  anterior  orifice  of  the  carotid  canal,  and  forms  the 
posterior  and  external  bouudary  of  the  foramen  laccrum  medium. 

The  anterior  surface  of  the  petrous  portion  (tig.  31),  forms  the  posterior 
boundary  of  the  middle  fossa  of  the  skull.  This  surface  is  continuous  with  the 
squamous  portion,  to  which  it  is  united  by  a  suture,  the  temporal  suture,  the 
remains  of  which  are  distinct  even  at  a  late  period  of  life:  it  prescnta  six  points 
for  examination:  I.  an  eminence  near  tlio  centre,  which  indieates  the  situation  of 
the  superior  semicircular  canal:  2.  on  the  outer  side  of  this  eminence  a  depressiou, 

31.— Petrous  Portion.    Inferior  Surface. 
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indicating  the  position  of  the  tympanum,  the  layer  of  bone  which  separates  the 

tympanum  from  (he  cranml  cavity  being  extremely  thin:  3,  a  shallow  groove, 
sometimes  double,  leadinij:  bjick wards  to  an  obliqwf  opening,  the  hiatus  Fsdlopii, 
for  the  passage  of  the  petrosal  branch  of  the  Vidian  nerve:  4.  a  smaller  opening, 
occasionally  seen  extertml  to  the  latter  for  the  passage  of  the  smaller  petrosal 
nerve:  5.  near  the  apex  of  the  bone  the  tennination  of  the  carotid  canal,  the  wall 
of  which  in  this  situation  is  deficient  in  front:  6.  above  this  canal,  a  shallow  de- 
pression for  the  reception  of  the  Ci»i*serian  ganglion. 

The  posterior  surface  forms  the  front  boundary  of  the  posterior  fossa  of  the 
skull,  imd  ia  continuous  with  the  inner  surface  of  the  mastoid  portion  of  the  bone. 
It  presents  three  points  for  examination:  i.  al>out  its  centre,  a  large  orifice,  tho 
meatus  auditorius  interuus;  its  size  varies  considerably;  its  margins  are  smooth 
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•ndroimded;  and  it  leads  into  a  short  canal,  about  four  lines  in  length,  which 
runs  directlj  outwards,  and  is  closed  by  a  vertical  plate,  divided  by  a  horizontal 
crest  into  two  unequal  portions:  the  canal  transmits  the  auditory  and  facial  nerves, 
and  auditory  artery:  2.  behind  the  meatus  auditorius,  a  small  slit,  almost  hidden 
by  a  thin  plate  of  bone,  leading  to  a  canal,  the  aquseductus  vestibuli;  it  transmits 
a  small  artery  and  vein,  and  lodges  a  process  of  the  dura  mater:  3.  in  the  interval 
between  these  two  openings,  but  above  them,  an  angular  depression  which  lodges 
a  process  of  the  dura  mater,  and  transmits  a  small  vein  into  the  cancellous  tissue 
of  the  bone. 

The  inferior  or  basilar  surface  (fig.  32)  is  rough  and  irregular,  and  forms  part 
of  the  base  of  the  skull.  Passing  from  the  apex  to  the  base,  this  surface  presents 
eleven  points  for  examination:  I.  a  rough  surface,  quadrilateral  in  form,  which 
serves  partly  for  the  attachment  of  the  Levator  palati,'and  Tensor  tympani 
muscles:  2.  the  large  circular  aperture  of  the  carotid  canal,  which  ascends  at 
first  vertically,  and  then,  making  a  bend,  runs  horizontally  forwards  and  inwards; 
it  transmits  die  internal  carotid  artery,  and  the  carotid  plexus:  3.  the  aquaeductus 
cochleae,  a  small  triangular  opening,  lying  on  the  inner  side  of  the  latter,  close  to 
the  posterior  border  of  the  petrous  portion;  it  transmits  a  vein  from  the  cochlea, 
which  joins  the  internal  jugular:  4.  behind  these  openings,  a  deep  depression,  the 
jugular  fossa,  which  varies  in  depth  and  size  in  different  skulls;  it  lodges  the 
internal  jugular  vein,  and  with  a  sinxilar  depression  on  the  margin  of  the  occipital 
bone,  forms  the  foramen  lacerum  posterius:  5.  a  small  foramen  for  the  passage 
of  Jacobson's  nerve  (the  tympanic  branch  of  theglosso-pharyngeal);  this  foramen 
is  seen  in  front  of  the  bony  ridge  dividing  the  carotid  canal  from  the  jugular 
fossa:  6.  a  small  foramen  on  ithe  inner  wall  of  the  jugular  fossa,  for  the  entrance 
of  the  auricular  branch  of  the  pneumogastric  (Ajuold's)  nerve :  7.  behind  the 
jugular  fossa,  a  smooth  square-shaped  facet,  the  jugular  surface;  it  is  covered 
with  cartilage  in  the  recent  state,  and  articulates  with  the  jugular  process  of  the 
occipital  bone:  8.  the  vaginal  process,  a  very  broad  sheath-like  plate  of  bone, 
which  extends  from  the  carotid  canal  to  the  mastoid  process;  it  divides  behind  into 
two  laminae,  receiving  between  them  the  9th  point  for  examination,  the  styloid 
process;  a  long  sharp  spine,  about  an  inch  in  length,  continuous  with  the  vaginal 
process,  between  the  laminse  of  which  it  is  received,  and  directed  downwards, 
forwards,  and  inwards  ;  it  varies  in  size  and  shape,  and  sometimes  consists  of 
several  pieces  united  by  cartilage;  it  affords  attachment  to  three  muscles,  the 
8tylo-pharyngeus,  Stylo-glossus,  aud  Stylo-hyoideus ;  and  two  ligaments,  the  stylo- 
hyoid, and  stylo-maxillary:  10.  the  stylo-mastoid  foramen,  a  rather  large  orifice, 
placed  between  the  styloid  and  mastoid  processes;  it  is  the  termination  of  the 
aquseductus  Fallopii,  and  transmits  the  facial  nerve,  and  stylo-mastoid  artery : 
II.  the  auricular  fissure,  situated  between  the  vaginal  and  mastoid  processes,  for 
the  exit  of  the  auricular  branch  of  the  pneumogastric  nerve. 

Borders  of  the  petrous  portion.  The  superior,  the  longest,  is  grooved  for  the 
superior  petrosal  sinus,  and  has  attached  to  it  the  tentorium  cerebelli:  at  its  inner 
extremity  is  a  semilunar  notch,  upon  which  reclines  the  fifth  nerve.  The  posterior 
border  is  intermediate  in  length  between  the  superior  and  the  anterior.  Its  inner 
half  is  marked  by  a  groove,  which,  when  completed  by  its  articulation  with  the 
occipital,  forms  the  channel  for  the  inferior  petrosal  sinus.  Its  outer  half  presents  a 
deep  excavation — the  jugular  fossa — which,  with  a  similar  notch  on  the  occipital, 
forms  the  foramen  lacerum  posterior.  A  projecting  eminence  of  bone  occasionally 
stands  out  from  the  centre  of  the  notch,  and  divides  the  foramen  into  two  parts. 
The  anterior  border  is  divided  into  two  parts,  an  outer  joined  to  the  squamous 
portion  by  a  suture,  the  remains  of  which  are  distinct;  an  inner,  free,  articulating 
with  the  spinous  process  of  the  sphenoid.  At  the  angle  of  junction  of  the  petrous 
and  squamous  portions,  are  seen  two  canals,  separated  from  one  another  by  a  thin 
plate  of  bone,  the  processus  cochleariformis;.they  both  lead  into  the  tympanum, 
the  upper  one  transmitting  the  Tensor  tympani  muscle,  the  lower  one  the 
Eustachian  tube. 
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Structure,  The  s^iuamous  portion  is  like  that  of  thd  other  cranial  bones,  the 
mastoid  portion  ccllulai',  and  the  petrous  portion  dense  tind  hard. 

Development  (tig.  33)-  The  temporal  houc  ia  developed  hj  four  centres, 
exclusive  of  those  for  the  internal  car  and  the  ossicula,  viz.: — one  for  the 
squamous    portion  includinj^    the  zy- 


33. — Development  of  the  Temporal  Bone. 
By  four  Centres, 
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goma,  one  for  the  petrous  and  mastoid 
parts,  one  for  the  styloid,  and  one  for 
the  auditory  process  (tympanic  bone). 
The  first  tracea  of  the  development  of 
this  bone  appear  in  the  «(juamous  por- 
tion, about  the  time  when  osseous 
matter  ia  deposited  in  the  vertehne; 
the  auditory  process  Bucceeds  next; 
it  consists  of  a  curved  piece  of  bone, 
forming  about  three-fourths  of  a  cir- 
cle, the  deficiency  lieing  above;  it 
is  grooved  along  its  concave  surface 
for  tlie  attaciiment  of  the  memhrana 
tympani,  and  becomes  united  by  its 
extremities  to  the  squamous  portion 
during  the  last  numths  of  intra- 
uterine life.  The  petrous  und  mastoid 
portions  then  become  ossified,  and 
lastly  the  styloid  process,  which  re- 
mains separate  a  considei-able  period, 
and  is  occasionally  never  united  to  the  i  f"^  Styloid proe. 
rest  of  the  bone.  At  birth,  the  tem- 
poral hone,  excluding  t!ie  8tylt)id  process,  is  formed  of  three  pieces,  the  squamous 
and  zygomatic,  the  petrous  and  mastoid,  and  the  auditory.  The  auditory  process 
joins  with  the  squamous  at  about  the  ninth  month.  The  petrous  and  mastoid 
join  with  the  sipmmous  during  the  iirst  year,  and  the  styloid  process  becomes 
united  between  the  second  and  third  years.  The  subsequent  changes  in  this  bone 
are,  that  the  auditory  process  extends  outwards,  so  as  to  form  the  meatus  audito- 
rius;  the  glenoid  fossa  becomes  deeper;  and  the  mastoid  part,  which  at  an  early 
period  of  life  is  quite  flat,  enlarges  from  the  development  of  the  cellnlar  cavities 
in  its  interior. 

Articulations.  With  five  bones,  occipital,  parietal,  sphenoid,  inferior  maxillary 
tiAud  matar. 

Attachment  of  Muscles.  To  the  squamous  portion,  the  Temporal;  to  the  zygoma, 
lie  Masseter;  to  the  mastoid  portion,  the  Occipi  to- frontal  is,  Sterno-mastoi<l, 
Splenius  capitis,  Trachelo-mustoid,  Digastricus  and  Retraheus  aurem;  to  the 
styloid  process,  the  Stylo-phnryngeus,  8tylo-hyoideus  and  Stylo-glotisus;  and  to 
the  petrous  portion,  the  Levator  palati.  Tensor  tympani,  and  Stapedius. 


The    Sphenoid  Bone. 

The  Sphenoid  bone  (cr<f>i)y,  a  wedge;  etSo<?,  likeness)  is  situated  nt  the  anterior 
part  of  the  base  of  the  skull,  articulating  with  all  the  other  cranial  bones,  which 
it  binds  firmly  and  solidly  together.  In  its  form,  it  somewhat  resembles  a  bat, 
with  its  wings  extended;  and  is  divided  into  a  central  portion  or  body,  two  greater 
and  two  lesser  wings  extending  outwards  on  each  side  of  the  body;  and  two 
processes,  the  pterygoid  processes,  whicii  project  from  it  below. 

The  Bodif  is  of  large  size,  quadrilateral  in  form,  and  hollowed  out  in  its  anterior 
80  as  to  form  a  mere  shell  of  bone.  It  presents  for  examination  four  surfaces — 
a  superior,  an   inferior,  an  anterior,  and  a  posterior. 

The  superior  surface  (fig.  34).  In  front  is  seen  a  prominent  spine,  the 
ethmoidal  spine,  for  articulation  with  the  ethmoid;  behind  this,  a  smooth  sur- 
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fiic«  pfVMDtiBg,  in  tlie  mediAn  line,  a  alight  longitudinal  eminence,  with  a 
depreanoo  on  each  side,  for  lotlging  the  ollaclory  nerves.  A  nairow  (ranaverse 
giwnr^  the  optic  groove,  hounds  the  above-mentioned  surface  behind;  it  lodges 
the  optic  commisaure,  and  terminates  on  either  side  in  the  optic  foramen,  for  the 
paflHig«  of  the  optic  nerve  and  ophthalmic  orterj.  Behind  the  optic  groove  is  a 
small  eminence,  olive-like  in  shape,  the  olivary  process;  and  still  more  posteriorly, 
a  deep  depression,  the  pituitary  fosaa,  or  '  sella  Turcica,'  which  lodges  the  pituitaiy 
iKKly,     This  fossa  is   pertoratod  by  numerous  foramina,  for   the   tranamistiion  of 


34.— Sphenoid  Bone,  Superior  Surface. 

-         >       ^      V  Idtmidai  Sp 


Dotrieni  vessels  to  the  substance  of  the  bone.  It  is  bounded  in  front  by  two  small 
eminences,  one  on  either  aide,  called  the  middle  clinoid  processes  {kKIvt^^  'a  bed'), 
and  l)ehind  by  a  squnre-shaped  plate  of  bone,  terminating  at  each  pupcrlor  angle 
in  a  tubercle,  the  posterior  clinoid  processes,  the  size  and  form  of  which  vary 
considerably  in  dillerent  indivitluals.  Thepe  processes  deepen  the  pituitary  fossji, 
and  serve  for  the  attachment  of  fyrolongations  from  the  tentorium  ceiebelli.  The 
fcides  of  the  i»late  of  bone  supporting  the  posterior  clinoid  processes  are  notched 
for  the  passage  of  the  sixth  pair  of  nerves;  and  behind,  this  plate  of  bone  pre- 
sents a  shallow  depression,  which  slopes  oblitjuely  backwards,  and  is  continuous 
with  the  basilar  groove  of  the  occipital  bone;  it  supports  the  medulla  oblongata. 
On  either  side  of  the  body  is  a  broad  groove,  curved  something  like  the  italic 
letter  y";  it  lodges  the  internal  carotid  artery  and  the  cavernous  sinus,  and  is 
Cftlled  the  cavernous  groove.  The  posterior  surface,  quadrilateral  in  form, 
articulates  with  the  basilar  process  of  the  occipital  bone.  During  childhood, 
these  bones  are  separated  l»y  a  layer  of  cartilage;  but  in  after-life  (Iwtween 
the  eighteenth  and  twenty-fifth  years),  this  becomes  ossified,  ossification  com- 
mencing al>ove,  and  extending  downward,  and  the  two  bones  are  then  immo- 
veably  connected  together.  The  anterior  surface  (fig.  35)  presents,  in  the 
middle  line,  a  vertical  lamella  of  bone,  which  articulates  in  front  with  the  per- 
pendicular plate  of  the  ethmoid,  forming  part  of  the  septum  of  the  nose.  On 
eitlier  aide  of  it  are  the  irregular  openings  leading  into  the  sphenoidal  cells  or 
einuses.  These  are  two  large  irregulai*  cavities,  hollowed  out  of  the  interior  of 
the  bo<Iy  of  the  sphenoid  Wne,  and  separated  from  one  another  by  a  more  or  less 
complete  perpendicular  bony  septum.     Their  form  and  size  vary   considerably, 
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they  are  seldom  syrametrica!»  and  ore  often  partially  subdiviJed  by  iiTegular 
osseous  lamiiiie.  Occasionally  they  extend  into  the  basilar  process  of  tlie  occipital 
nearly  as  far  as  the  foramen  iuap:niim.  The  septum  is  seldom  tjuite  verticid, 
bein<;  commonly  bent  to  one  or  the  other  side.  These  sinuses  do  not  cxiet  in 
children;  but  they  increase  in  size  as  age  advances.     They  are  partially  closed, 

35, — Sphenoid  Bone,  Anterior  Surface.* 
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in  front  and  beloWi^  by  two  tliin  curved  plates  of  bone;  the  sphenoidal  turhinalcd 
boaes,  leaving  a  round  opening  at  their  upper  parts,  by  Tvhieh  they  cummuuicate 
with  the  upper  and  hack  part  of  the  nose,  and  occasionally  with  the  pof^terior 
ethmoidal  cells  or  sinuses.  The  lateral  margins  of  this  surface  present  a  serrated 
edge,  which  articulates  with  the  os  planum  of  the  ethmoid,  completing  the  pos- 
terior etlimoidal  cells;  the  lower  margin,  also  rough  and  serrated,  arlieulates  with 
the  orbital  process  of  the  pa!ate  bone;  and  the  upper  margin  with  tlie  orbital 
plate  of  the  frontal  bone.  The  inferior  surface  presents,  in  the  middle  line,  a 
triangular  spine,  the  rostrum,  which  is  continuous  with  the  verticid  plate  on  the 
anterior  surface,  and  is  received  into  a  deep  fissure  between  the  abe  of  the  vomer. 
On  each  side  may  be  neen  a  projecting  lamina  of  bone,  which  runs  horizontally 
inwards  from  near  the  base  of  the  pterygoid  process:  these  plates,  termed  the 
vaginal  proceases,  articulate  with  the  edges  of  the  vomer.  Close  to  the  root  of 
the  pterygoid  process  is  a  groove,  formed  into  a  complete  canal  when  arti- 
culated with  the  sphenoidal  process  of  the  palate  bone;  it  is  called  the  pterygo- 
palatine canal,  and  transmits  the  pterygo-palatine  vessels  and  pharyngeal  nerve. 

The  Greater  JViags  are  two  stroug  processes  of  botie,  which  arise  at  the  sides 
of  the  body,  and  are  curved  in  a  direction  upwards,  outwards,  and  backwards; 
being  prolonged  behind  into  a  shjirp-pointed  extremity,  the  spi/tous  process  of  the 
Mphenoid.  Each  wing  presents  three  surfaces  and  a  circumference.  The  superior 
or  cerebral  surface  forms  parts  of  the  middle  fossa  of  the  skull;  it  is  deeply 
concave,  and  presents  eraim-nces  and  depressions  for  the  convolutions  of  the  brain. 
At  its  anterior  and  internal  part  is  seen  a  circular  aperture,  the  foramen  rotuudum, 
for  the  transmission  of  the  second  division  of  the  fifth  nerve.  IJehind  and  ex- 
ternal to  this,  is  a  large  ovnl  foramen,  the  foramen  ovale,  for  the  transmission  of 
the  third  division  of  the  fifth  nerve,  the  small  meningeal  artery,  and  the  ^raall 
petrosal  nerve.     At  the  inner  side  of  the  foramen  ovale,  a  small  aperture  may 

*  In  this  figure,  both  the  aulerior  and  inferior  surfaces  of  the  body  of  the  sphenoid  bon« 
ure  ahown,  the  bone  being  held  with  tLo  pterygoid  processes  aluost  horizontal. 
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nttmntmally  he  eccn  opposite  tho  root  of  the  pterygoid  process,  it  ia  jdM^foramen 
VeisiH,  transmiuiDg  u  gniall  vein.  Lastly,  in  the  apex  of  the  spine  af^fiM^lionoid 
La  m  ehoii  tanal,  eouietimes  double,  tlic  foraincn  spinosum;  it  trtmeniitd  tlm  middle 
menlligeal  artery.  The  external  surface  is  codvcx,  and  diyidedjb|^|||raneyerse 
ridge,  the  pterygoid  ridge,  into  two  portions.  The  superior  or  mffBtf  convex 
from  above  downwards,  concave  from  before  backwards,  enters  into  the  formation 
of  the  temporal  fossa,  and  attachcis  part  of  the  Temporal  muscle.  The  inferior 
portion,  smaller  in  size  and  concave,  enters  into  the  formation  of  the  zygomatic 
fOMi,  and  ftfibrdd  attachment  to  tlie  External  pterygoid  muscle.  It  preeentt*,  at 
»rior  part,  a  gharp-pointed  eminence  of  bone,  the  spinous  process,  to  which 
tnected  the  internal  lateral  ligament  of  the  lower  jaw,  and  tho  Laxator 
ti  muscle.  The  pterygoid  ridge,  dividing  the  temporal  and  xygoraatic 
portions,  gives  attachment  to  part  of  the  External  pterygoid  muacle.  At  its  inner 
extremity  is  a  triangular  gpinc  of  bone,  which  serves  to  increase  the  extent  of 
origin  of  this  muscle.  The  anterior  or  orbital  surface,  smooth  and  quadrilateral 
in  form,  assieta  in  forming  tho  outer  wall  of  the  orbit.  It  is  bounded  above  by  a 
eerrated  edge,  for  articulation  with  the  frontal  bone;  below,  by  a  rounded  border, 
which  enters  into  tho  formation  of  the  epheno-maxillaiy  fissure;  internally,  it 
enters  into  the  formation  of  the  sphenoidal  fissure;  whilst  externally  it  presents  a 
serrated  margin,  for  articulation  ivith  the  malar  bone.  At  the  ujiper  part  of  the 
inner  border  is  a  notch  for  the  transmission  of  a  branch  of  the  ophthalmic  artei-y; 
and  at  it*$  lower  part  a  small  pointed  spine  of  bone,  which  nerves  for  tho  attachment 
of  pwi  of  the  lower  head  of  tho  External  rectus.  One  or  two  small  foramina  may 
occasioDally  be  seen  for  the  passage  of  arteries;  they  are  called  the  external 
orbitar  foramina.  Circumference :  commencing  from  behind,  from  the  body  of 
the  sphenoid  to  the  spine,  the  outer  hall*  of  this  mai'gin  is  serrated,  for  articula- 
tion with  the  petrous  portion  of  the  tcmix»ral  lione;  whilst  the  inner  half  forms 
the  anterior  boundary  of  tho  foramen  lacerum  medium,  and  presents  the  posterior 
aperture  of  the  Vidian  canal.  In  front  of  the  spine^  tho  cii'cumference  of  the 
great  wing  presents  a  seiTated  edge,  bevelled  at  the  expense  q^  the  inner  table 
below,  and  of  the  external  above,  which  articulates  with  the  squamous  portion  of 
the  temporal  bone.  At  the  tip  of  the  great  wing  a  triaogular  portion  is  seen, 
bevelled  at  the  expense  of  tlie  internal  surface,  for  articulation  with  the  anterior 
inferior  angle  of  the  parietal  bone.  luterual  to  this  is  a  broad  serrated  surface, 
for  articulation  with  the  frontal  l»one:  this  surface  is  continuous  internally  with 
the  sharp  inner  edge  of  the  orbital  plate,  which  assists  in  the  formation  of  the 
sphenoidal  fissure. 

The  Lester  fflngs  (processes  of  Ingrassias)  are  two  thin  triangular  plates  of 
bone,  which  arise  from  the  upper  and  lateral  parts  of  the  body  of  the  sphenoid; 
and,  projecting  transversely  outwards,  termjnato  in  a  more  or  less  acute  point. 
The  superior  surface  of  each  is  smooth,  flat,  broader  internally  than  externally,  and 
supports  the  anterior  lobe  of  the  brain.  The  inferior  surface  forms  the  back  part 
of  the  roof  of  the  orbit,  and  the  ujiper  boundary  of  the  sphenoidal  fissure  or 
foramen  lacerura  nntcrius.  This  fissure  is  of  a  triangular  form,  and  leads  from  the 
cavity  of  the  cranium  into  the  orbit;  it  is  boundetl  internally  by  tho  bo<ly  of  tl^ 
sphenoid;  above,  by  the  lesser  wing;  below,  by  the  orbital  surface  of  the  great 
wing;  and  is  converted  into  a  foramen  by  the  articulation  of  this  bone  with  the 
frontnl.  It  transmits  tho  third,  the  fourth,  the  ophthalmic  division  of  the  fifth  aud 
the  sixth  nerves,  and  tho  ophthahnic  vein.  The  anterior  border  of  the  lesser  wing 
is  eferrated  for  articulation  with  the  troutal  bone;  the  posterior,  smooth  aud 
rounded,  is  received  into  the  fissure  of  Sylvius  of  the  brain.  The  inner  extremity 
of  this  liorder  forms  the  anterior  cHnoid  process.  The  lesser  wing  is  connected  to 
the  side  of  the  bmly  by  two  roots,  the  upper  thin  and  flat,  the  lower  thicker, 
oldiquely  directed,  and  presenting  on  its  outer  side  near  its  junction  with  the 
IkkIv,  a  small  tubercle,  for  thu  attachmeut  of  tlie  common  tendon  of  the  muscles  of 
the  eye.  Between  the  two  roots  is  the  optic  foramen,  for  the  transmission  of  the 
nerve  and  ophthalmic  artery. 
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Tlie  Pter^/goid  processes  {irripv^,  a  u}ing\  elBo^f  like»e^s\  (fig.  36),  one  on 
each  side,  descend  perpendicularly  iVom  the  point  where  the  body  miA  great  wing 
unite.  Each  process  coiisiats  of  an  external  and  an  internal  plate,  eepa* 
ruU'd  liehiiid  l>y  ao  intervening 

notch,— (lie  pterygoid  fossa;  36.— ^Spheno^d  Bone.    Posterior  Surface, 

hut  joined  partially  in  front. 
ThtJ  external  ptenffjoid  plate 
is  broad  and   thin,  turned   »■      ^    ^  Ni&S^^^iZM^^iS/ 

littlooutwards,  and  forms  part  

of  the  inner  wall  of  the  zygo-  V  1^^**^^  ^/jJ^^^^^^^^^Swr*  -^^'^^.^  / 
matte  fossa.  It  gives  attach- 
raeut,  by  its  outer  surface,  to 
the  External  pterygoid;  itu 
inner  smface  forms  part  of 
the  pterygoid  fossa,  and  gives 
attachment  to  the  Internal 
pterygoid.  The  internal 
pterygoid  plate  is  much 
narrower  and  longer,  curving 
outwards,  at  its  extremity, 
into   a  hnok-liko  process   of 

bone,  the  hamular  process,  around  which  turns  the  tendon  of  the  Tensor  palnti 
muscle.  At  the  base  of  tliis  plate  is  a  small,  oval,  shallow  depression,  iho 
scaphoid  fossa,  from  which  arises  the  Tensor  palati,  and  above  which  is  seen  the 
posterior  orUice  of  the  Vidian  canal.  The  outer  surface  of  this  plate  forms  part 
of  the  pteiTgoid  fo?*sa,  the  inner  surface  forming  the  outer  boundary  of  the  pos- 
terior aperture  of  the  naros.  The  two  pterygoid  plates  are  separated  Ixdow  by 
an  angular  interval,  in  which  the  pterygoid  process,  or  tuberosity^  of  the  palate 
bone  is  received.  The  anterior  surface  of  the  pterygoid  process  is  very  broad  at 
its  base,  and  forma  the  posterior  wall  of  the  spheno-maxillary  fossa»  It  supports 
Meckel's  ganglion.  It  presents,  above,  the  anterior  orifice  of  the  Vidian  canal; 
and  below,  a  rough  margin,  which  articulates  with  the  perpendicular  plate  of  the 
palate  bone. 

DevelopmenL  The  sphenoid  bone  is  developed  by  ten  centres,  six  for  the  pos- 
terior sphenoidal  division,  and  four  for  the  anterior  sphenoid.  Tbe  six  centres 
for  the  posterior  sphenoid  are,  one  for  each  greater  wing  and  cxtei'ual  pterygoid 
plate;    ono^   for  each   internal    pterygoid  37.— plan  of  the  Development  of  Sphenoid. 


By  ton  Centres. 


plate;  two  for  the  posterior  part  of  the  body. 

The  four  for  the  anterior  sphenoid  are, 

one  for  each  lesser  wing  and  anterior  jtart 

of  t!»e  body;  and  one  for  each  sphenoidal 

turbinated  bone.    Ossification  takes  phice 

in  these  pieces  in  the  following  order:  the 

greater  wing  and  external  pterj'goid  plate 

are    first  foraied,  ossific  granules   being 

deposited  close  to  the  foramen  rotundum 

on  each  side,  at  about  the  second  month 

of   fcetal    life;    from    thence   ossification 

spreads  outwards  into  the  great  witig,  and 

downwards  into  the  external  pterygoid  plate.     Each  internal  pterygoid  plate  is 

then  formed,  and  becomes  united  to  the  external  about  the  middle  of  ftjctal  life. 

The  two  centres  for  the  posterior  part  of  the  body  appear  as  separate  nuclei,  side 

by  side,  beneath  the  sella  Turcica;  they  join,  about  the  middle  of  ftetal  life,  into  a 

single  piece,  which  remains  un -united  to   the  rest  of  the  bone  until  after  birth. 

Each  lesser  wing  is  formed  by  a  separate  centre,  which  appears  on  the  outer  side 

of  the  optic  foramen,  at  about  the  third  month;  they  become  united  and  join  with 

the  body  at  about  tlie  eighth  mouth  of  fcctal  life.     At  alfout  the  end  of  the  third 

year,  ossification  has  made  its  appearance  in  the  sphenoidal  spongy  bones. 
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At  birth,  llie  sphenoid  consists  of  three  pieces:  viz.  the  greater  wing  and 
plerrpoid  processes  on  each  side;  the  leaser  wings  and  bo<ly  united.  At  the  first 
yetiT  aJter  birth,  the  greater  wings  and  hocly  are  united.  From  the  tenth  to  the 
twelfth  year,  the  spongy  bonea  ore  partially  united  to  the  sphenoid,  their  junction 
being  romph-'te  by  the  twentieth  year.     Lastly,  the  sphenoid  joins  the  occi|Mtal. 

Articulations.  The  sphenoid  articulates  with  all  the  bones  of  the  cranium,  and 
fire  of  the  face;  the  two  malar,  two  palate,  and  vomer:  the  exact  extent  of  articu- 
lation with  each  lx)ne  is  shewn  in  the  accompanying  figures. 

Attachment  of  Muscles.  The  Temporal,  External  pterygoid,  Internal  pterygoid, 
Superior  constrictor.  Tensor  palati,  Lnxator  tympaiii.  Levator  i>alpebra?,  Obliquus 
Btiperior,  Superior  rectus,  Internal  rectus,  Inferior  rectus,  External  rectus. 

The  SPHENOiBiLL  Spongy  Bones. 

The  Sphenoidal  Spongy  Bones  are  two  thin,  curved  plates  of  bone,  which 
exist  asi  separate  pieces  until  puberty,  and  occasionally  are  not  joined  to  the 
sphenoid  in  the  adult.  They  are  situated  at  the  anterior  and  interior  part  of  the 
iMidy  of  the  sphenoid,  an  aperture  of  variable  size  being  left  in  their  anterior  wall, 
through  vrhich  the  sphenoidal  sinuses  open  into  the  nas.nl  fossa>.  They  are  irre- 
gular in  form,  and  taper  to  a  point  behind,  being  broatler  and  thinner  in  front. 
Their  inner  surface,  which  looks  towards  the  cavity  of  the  sinus,  is  concave; 
their  outer  surface  convex.  Each  l»onc  articulates  in  front  with  the  ethmoid, 
externally  with  the  palate;  behind,  its  point  is  placed  above  the  vomer,  and  is 
received  between  the  root  of  the  j)terygoid  process  on  the  outer  side,  and  the 
rostrum  of  the  sphenoid  on  the  inner. 


TflE  ExnMom  Bone. 

lie  Ethmoid  (17^/10?,  a  sieve),  is  an  exceedingly  light  spongy  bone,  of  a  cubical 
form,  situated  at  the  anterior  part  of  the  base  of  tlie  cranium,  between  the  two 
3«. — Ethmoid  Bone.  Outer  Surfiace  of  Right  Lateral       orbits,  at  \\ny  root  of  the  nose. 


ULstsA  (enlarged), 
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and  contributing  to  form  each 


of  these  cavities.  It  consists 
of  three  parts:  a  horizontal 
plate,  which  forms  part  of  the 
base  of  the  cranium;  a  per- 
pendicular plate,  which  forms 
part  of  the  septum  nasi;  an«l 
two  lateral  masses  of  cells. 

The  Horizontal  or  Cribri- 
form Plate  (fig.  38)  forms  part 
of  the  anterior  fosi*a  of  the 
base  of  the  skull,  and  is  re- 
ceived into  the  ethmoid  notch 
of  the  frontal  bone  between 
the  two  orbital  plates.  Pro- 
jecting upwards  from  the 
middle  line  of  this  plate,  is  a 
thick  smooth  triangular  pro- 
Tcss  of  bone,  the  crista  galli,  so  called  from  its  rescniblanco  to  a  cock's  comb.  Its 
ba5e  joins  the  cribriform  plnte.  Its  posterior  border,  long,  thin,  and  slightly 
curved,  serves  for  the  attachment  of  the  falx  cerebri.  Its  anterior  bttrder,  short 
and  thick,  articulates  with  the  frontal  bone,  and  presents  two  small  projecting 
alas,  which  are  received  into  corresponding  depressions  in  the  frontal,  completing 
ihe  foramen  cojeum  behind.  Its  sides  are  smooth,  and  sometimes  bulging;  in 
which  case,  it  is  found  to  enclose  a  small  sinus.  On  each  side  of  the  crista  galli, 
iho  ciibriform  plate   is   narrow,  and  deeply  grooved,  to  support  tht  bulb  of  the 
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olfactory  nerve,  and  perforated  by  foramina  for  the  passage  of  its  fiUmenta.  These 
forainiutt  are  arranged  in  three  rows;  the  innermost,  which  are  the  htrgcst  and 
least  numerous,  are  lost  in  grooves  on  the  upper  part  of  the  septum;  the  foramina 
of  the  outer  row  aro  continued  on  to  the  surface  of  the  upper  spitngy  bone.  The 
foramina  of  the  middle  row  are  the  smallest;  they  perforate  the  boiie^  and  tranemit 
nerves  to  the  roof  of  the  nose.  At  the  front  part  of  the  cribriform  plate,  <m  each 
sido  of  the  crista  galli,  is  a  small  fissure,  whicli  transmits  the  nasal  l»rauch  of  the 
ophthalmic  nerve;  and  at  its  posterior  part  a  triangular  notch,  whicij  receives  the 

ethmoidal  spine  of  the     ^^..perpondicaiar  Plate  of  Ethmoid  (enlarged).    Shewn  by 
sphenoid.  removing  tho  right  Lateral  Mass. 

The  Perpendicular 
Plate  (tig.  39)  is  a  thin 
ttatleuL'd  lamella  of  bone, 
which  descends  from  the 
under  surface  of  the 
cribriform  plate,  and 
assists  in  forming  the 
septum  of  the  nose.  It 
is  much  thinner  in  the 

middle  than  at  tho  cir-  f.^V/       I'erittkdieaUcr 

cumference,  and  is  ge-  ^S>^ 

nerally  deflected  a  little  "* 

to  one  side.  Its  an- 
terior border  articulatea 
with  the  frontal    spine 

and  crest  of  the  n»s.al  ^V^:^:??^* 

bones.       Its    posterior,  *"** 

divided  into  two  part?. 

ia  connected  by  its  upper  half  with  the  rostrum  of  the  sphenoid;  by  its  lower  half 
with  the  vomer.  The  inferior  border  serves  for  the  attachment  of  the  triangular 
cariilago  of  the  nose.  On  each  side  of  the  perpendicular  platiii  numerous  grooves 
and  canals  are  seen,  leading  from  foramina  on  the  cribriform  plate;  they  lodge 
filaments  of  the  olfactory  nerves. 

The  Lateral  Masses  of  the  ethmoid  consist  of  a  number  of  thin  walled  cellular 
cavities,  the  cfhmoiilal  celh^  interposed  between  two  vertical  plates  of  bone,  the 
outer  one  of  which  forms  part  of  the  orbit,  and  the  inner  one  part  of  the  nasal 
fossa  of  the  corresponding  side.  In  the  disarticulated  bone,  many  of  these  cells 
appear  to  be  broken;  but  when  the  bones  are  articulated,  they  iu*e  closed  in  at 
every  part.  The  upper  surface  of  each  lateral  mass  presents  a  numljer  of 
apparently  half-broken  cellular  spaces;  these  are  closed  In  when  articulated 
by  the  edges  of  tho  ethmoid  lissure  of  the  frontal  bone-  Crossing  this 
surface  are  two  grooves  on  each  side,  converted  into  canals  by  articulation 
with  the  frontal;  they  arc  the  anterior  and  posterior  ethmoidal  foraminii, 
and  open  on  the  iuner  wall  of  tho  or)>it.  Tlic  posterior  surface  also  presents 
large  irregular  cellular  cavities,  which  are  closed  in  l>y  articulation  with  the 
sphenoidal  turbinated  bones,  and  orbital  process  of  the  palate.  Tho  cells  at  the 
anterior  surface  are  completed  by  the  lachrymal  bone  and  nasal  process  of  the  supe- 
rior maxillary,  and  those  below  also  by  the  superior  miixillary.  The  outer  surface 
of  each  lateral  mass  ia  formed  of  a  thin  smooth  square  plate  of  bone,  called  the 
OS  platmm;  it  forms  part  of  the  inner  wall  of  the  orbit,  and  articulates  above  with 
the  oridlal  plate  of  the  ft'ontal;  below,  with  the  superior  maxillary  and  orbital 
process  of  the  palate;  in  front,  with  tho  lachrymal;  and  behind,  with  the  sphenoid. 

From  the  inferior  part  of  each  lateral  mass,  immediately  beneath  tho  os  planum, 
there  projects  downwards  and  backwards  an  irregular  lamina  of  bone,  called 
the  unciform  process^  from  its  hook-like  form :  it  serves  to  close  in  the  upper 
part  of  the  orifice  of  the  antrum,  and  articulates  with  the  ethmoidal  process  of  the 
inferior  tiirl»inated  bone. 
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The  inner  surface  of  eacb  lateral  mass  forms  part  of  the  outer  wall  of  tlie  nasal 
fiMM  of  the  corresponding  eide.  It  is  formed  of  a  thin  lamella  of  bone,  which 
deaeeods  from  the  under  gurface  of  the  cribriform  plate,  and  tenninatcs  helow  in  a 
ftnee  eonTolated  margin,  the  middle  turbinated  bone^     The  whole  of  this  aurfaco 

19  rough,  and  marked   above  by 

40.^ — Ethmoid  Bone.    Inner  Surface  of  Right  numerous    grooves    which     run 

Uteral  Mass  (enlarged).  ^^^^^^^  verticiiUy  downwards  from 

the  eribrifonn  pinte;  they  lodge 
branches  of  tlie  olfactory  nerve, 
which  are  distributed  on  the 
mucous  membrane,  covering  the 
bone.  The  back  pai't  of  this 
surface  is  subdivided  by  a  narrow 
oblique  liS8ure,tho  superior  meatus 

rV^i^v^:^iiqH||^^^«^^j^^g^         of  the  nose,  bounded  above  by  a 
B  ^^'^^Hta^^^^^^^^l^f'^^  thin  curved  plate   of  bono — the 

H  ^^^^Bl^^^^^^  superior    turbinated   bone.      By 

H  ^^^'  means  of  an  orifice  at  the  upper 

part  of  this  fissure,  the  posterior 
ethmoidal  cells  open  into  the  nose.   Below,  and  in  front  of  the  superior  meatus,  is 
seen  the  convex  surface  of  another   thin   convoluted  plate  of  bono — the  middle 
turbinated  lK>ne.     It  extends  along  the  whole  len*,rth  of  the  inner  surface  of  each 
I  lateral    mass;  its  lower  margin   is  free  and  thick,  and  its  concavity,    directed 

!  outwards,  assists    in  forming  tlic  middle   meatus.     It  is  by   a  large  orifice  at 

the  upper  and  front  part  of  tbe  middle  meatus^  that  the  anterior  ethmoidal  cells, 
and  through  them  the  frontal  sinugcp,  communicate  with  the  nose,  by  means  of  a 
funnel-shaped  canal,  the  infundibulwm.  The  cellular  cavities  of  each  lateral 
ran^a^  thus  walled  in  by  the  os  pbinum  on  the  outer  side,  and  by  the  other  bones 
already  mentioned,  are  divided  by  a  thin  transverse  bony  partition  into  two  sets, 
which  do  not  communicate  with  each  other;  they  are  termed  the  anterior  and 
posferior  ethmoidal  cells,  or  sinuses;  the  former,  smaller,  but  more  numerous, 
communicate  with  the  frontal  sinuses  above,  and  the  middle  meatus  below, 
by  means  of  a  long  fiexuous  cellular  canal,  the  infundibtihim  ;  the  posterior, 
larger  but  less  numerous,  open  into  the  superior  meatus,  and  commuuicate 
(occasionally)  with  the  sphenoidal  sinuses, 

Developtnent.  By  three  centres;  one  for  the  perpendicular  lamella,  and  one  for 
CAch  lateral  mass. 

The  lateral  masses  are  first  developed,  ossific  granules  making  their  first  appear- 
ance in  the  os  planum  between  the  fourth  and  fifth  months  of  fcctul  life,  and 
afterwards  in  the  spongy  bones.  At  birth,  the  bone  consists  of  tFie  two  lateral 
roasses,  which  are  small  and  ill-developed;  but  wheu  the  perpendicular  and  hori- 
zontal plates  begin  to  ossify,  as  they  do  about  the  first  year  afterbirth,  the  lateral 
masL^e^  become  joined  to  tlio  cribriform  plate.  The  formation  and  increase  in  the 
ethmoidal  cells,  which  complete  the  bone,  take  place  about  the  fifth  or  sixth 
year. 

Articulations.  With  fifteen  bones;  the  sphenoid,  two  sphenoidal  turbinated,  the 
frontal,  and  eleven  of  the  face— the  two  nasal,  two  superior  maxillar)',  two 
laehrymal,  two  palate,  two  inferior  turbinated,  and  the  vomer. 


Develoiwent  of  toe  CRAJaUM. 

The  development  of  the  cranium  commences  at  a  very  early  period,  on  account  of  the 
importance  of  the  organ  it  is  intended  to  protect.  In  its  most  rudimentary  state,  it  con- 
aista  of  a  thin  membratious  capsule,  enclosing  the  cerebrum,  and  accurately  moulded  upon 
itssorfaoe.  This  capsule  is  placed  external  to  the  dura  mater,  and  in  close  contact  with  it; 
its  walla  are  con Mnuoofl  with  tho  canal  for  the  spinal  cord,  and  the  chorda  dorsalis,  or 
primitive  part  of  the  vertebral  column,  is  continued  forwards,  from  the  spine,  along  the 
tMue,  to  its  fore  }iart,  where  it  terminates  in  a  tapering  point.  The  next  step  in  the  process 
of  doTelopment  ia  the  fonnation  of  cartilage.    This  is  deposited  in  the  bauBO  of  the  skull, 
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41.— Skull  at  birtk,  sliewing  the  Anterior 
aud  Foeterior  Fontauelica. 


41.— The  Lateral  Fonlauelles. 


in  two  Bymmetrical  aegments,  one  on  either  side  of  the  median  line ;  these  subsequently 
coalesce,  so  a»  to  enclose  the  choi*da  doi-salis :  the  chief  part  of  the  cerebral  capeule  still 
retaining  ita  niembmnons  fonn.  O&eitication  first  takes  place  in  the  roof,  and  is  preceded 
by  the  deposition  of  a  membranous  blastema  upon  the  surface  of  the  cerebral  capsule,  in 
which  the  ogsifying  process  extends;  the  primitive  membranous  capsule  becoming  the 
internal  periosteum,  and  being  ultimately 
blended  with  the  dura  mater.  Although  the 
bonea  of  the  vertex  of  the  skull  appear 
before  those  at  the  base,  and  make  con- 
eiderablc  progress  in  their  growth  :  at  birth, 
ossification  is  more  advanced  in  the  base, 
this  portion  of  the  skuU  forming  a  solid  im^ 
moveable  groundwork. 

The  F0NT.VNELLE8  (figs.  41,  42). 

Before  birth,  the  bones  at  the  rertei  and 
side  of  the  skull  are  separated  from  each  other 
by  memhrauoua  intervala,  in  which  bone  ia 
deficient.  These  intervals,  at  ceiiaJn  parts,  are 
of  cousiderable  size,  and  are  termed  the  fon- 
tancUcs,  so  called  fi'om  the  pulsations  oJt  the 
bniin,  which  arc  perceptible  at  the  anterior 
fontauelle,  and  were  hkened  to  the  rising  of 
water  in  a  fountain.  The  foatanelles  are  four 
in  niunber,  and  correspond  to  the  junction  of 
the  four  angles  of  the  parietal  with  the  con- 
tiguous bones.  The  anterior  fontauelle  ia 
the  largest,  and  ooiTesponds  to  the  junction 
of  the  sagittal  and  coronal  sutures;  the  pos- 
terior fontanclle,  of  smaller  aize^  ia  situated 
at  the  junction  of  the  sagittal  and  limbdoid 
sutures;  the  two  remaining  ones  are  situated 
at  the  inferior  angles  of  the  parietal  bone. 
The  latter  are  closed  soon  after  birth;  the 
two  at  the  superior  angles  remain  open  longer: 
the  posterior  being  closed  in  a  few  months 
after  birth:  the  anterior  remaining  open 
until  the  first  or  second  year.  The 30  spaces 
are  gradually  filled  in  by  an  extension  of  the 
ossifying  process^  or  by  the  development  of  a 
Wormian  hone.  Sometimes  the  anterior 
fontauelle  remains  open  beyond  two  years, 
and  ia  occasionally  peraiBtent  throughout 
life. 

Supernumerary  or  Wormian*  Bones. 

When  ossification  of  any  of  the  tabular  bones  of  the  skull  proves  abortive,  the  mem- 
branous interval  which  would  be  left,  ia  usually  filled  in  by  a  supernumerary  piece  of  bone. 
This  is  developed  from  a  separate  centre,  and  gra/lually  extends  until  it  tills  the  vacant 
space.  These  supernumerary  pieces  are  called  Wormian  bones  ;  they  are  called  also, 
from  their  usual  form,  ossa  triqneira ;  but  they  jiresent  much  variation  in  situation, 
number,  and  size. 

They  occasionally  occupy  the  situation  of  the  foutaneOes.  Bertin,  Cmvelhier,  and  Cuvier 
have  each  noticed  the  presence  of  one  in  the  anterior  fontauelle.  There  are  two  specimens 
in  the  Museum  of  St,  George's  Hospital,  which  present  Wormian  bonee  in  this  situation. 
In  one,  the  skull  of  a  child,  the  supemiUQerary  piece  is  of  considerable  size,  and  of  a 
quatirangular  fonn. 

They  are  occasionally  fovmd  in  the  posterior  fontanelle, appearing  to  replace  the  superior 
angle  of  the  occiiiital  bone.  Not  unfrequently,  there  is  one  replacing  the  extremity  of  the 
great  wing  of  the  sphenoid,  or  the  anterior  inferior  angle  of  the  parietal  bone,  in  thu 
fontanelle  there  situated. 

They  have  been  found  in  the  different  sutures  on  the  vertex  and  side  of  the  skull,  and  in 
some  of  those  at  the  base.  They  are  moat  frequent  in  tbe  lambdoid  suture.  Mr.  Ward 
mentions  an  instance  '  in  which  one-half  of  the  latubdoid  suture  was  formed  by  large 
Wormian  bones  disposed  in  a  double  row,  and  jutting  deeply  into  each  other ;'  and  refers 
to  similar  apeoimena  described  by  Dumontier  and  Bourgery. 

•  Wormius,  a  physician  in  Copenhagen,  ia  said  to  have  given  the  first  detailed  description 
of  these  bones. 
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A  d^eienoy  in  the  oBsifioatioQ  of  the  flat  bones  would  appear  in  some  cases  to  be 
tymmeiti ical  on  the  two  sides  of  the  skull;  for  it  is  not  uncommon  to  find  these  super- 
Dtim6i«i7  bones  corresponding  in  form,  size,  and  situation  on  each  side.  Thus,  in  several 
instanoes,  I  have  seen  a  pair  of  lai;ge  VVormian  bones  symmetrically  plaoed  in  the  lambdoid 
aature ;  in  another  specimen,  a  pair  in  the  coronal  suture,  with  a  supernumerary  bone  in 
the  spheno-parietal  suture  of  both  sides. 

The  size  of  these  supernumerary  pieces  varies,  they  being  in  some  cases  not  larger  than  a 
pin's  head,  and  confined  to  the  outer  table ;  in  other  cases  so  large,  that  one  pair  of  these 
Dones  may  form  the  whole  of  the  occipital  bone  above  the  superior  curved  Unes,  as 
described  by  B^clurd  and  Ward.  Their  number  is  generally  limited  to  two  or  three;  but 
more  than  a  hundred  have  been  found  in  the  skull  of  an  adult  hydrocephalic  skeleton. 
In  their  development,  structure^  and  mode  of  articulation,  they  resemble  the  other 
cranial  bones. 

Congenital  Fissubes  and  Gaps. 

Dr.  Humphry  has  called  attention  to  the  not  unfrequent  existence  of  congenital  fisauret 
in  the  cranial  bones,  the  result  of  incomplete  ossification.  These  fissures  have  been 
noticed  in  the  frontal,  parietal,  and  squamous  portion  of  the  temporal  bones;  they 
extend  from  the  margin  towards  the  miadle  of  the  bone  ;  and  are  of  great  interest  in  a 
medico-l^al  point  of  view,  as  they  are  liable  to  be  mistaken  for  fractures.  An  arrest  ot 
the  ossif^g  process  may  also  give  rise  to  the  deficienoiea  or  gaps  occasionally  found 
in  the  cranial  bonea  Such  deficiencies  are  said  to  occur  most  frequently  when  ossifi- 
cation is  imperfect,  and  to  be  situated  near  the  natural  apertures  for  vessels.  Dr.  Humphry 
describes  such  deficiencies  to  exist  in  a  calvarium,  in  the  Cambridge  Museum,  where 
a  gap  sufficientlv  large  to  admit  the  end  of  the  finger,  is  seen  on  either  side  of  the  sagittal 
suture,  in  the  place  of  the  parietal  foramen.  There  is  a  specimen  precisely  similar  to 
this  in  the  Museum  of  St.  George's  Hospital ;  and  another,  in  which  a  small  circular  gap 
exists  in  the  parietal  bone  of  a  young  child,  just  above  the  parietal  eminence.  Similar 
deficiencies  are  not  unfrequently  met  with  in  hydrocephalic  skulls  ;  being  most  frequent, 
according  to  Dr.  Humphry,  in  the  frontal  bones;  and,  in  the  parietal  bones,  on  either  side 
of  the  sagittal  suture. 

Bones  of  the  Face. 

The  Facial  Bones  are  fourteen  in  number,  viz.,  the 

Two  Nasal,  Two  Palate, 

Two  Superior  Maxillary,  Two  Inferior  Turbinated, 

Two  Lachrymal,  Vomer, 

Two  Malar,  Inferior  Maxillary. 


43. — Bight  Nasal  Bone. 
witk  TrorOalB. 
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Nasal  Bones. 

The  Nasal  are  two  small  oblong  bones,  varying  in  size  and  form  in  different 
individuals;  they  are  placed  side  by  side  at  the  middle  and  upper  part  of  the  face, 
forming,  by  their  junction,  the  *  bridge '  of  the   nose.     Each  bone  presents  for 

examination  two  sur- 
faces, and  four  borders. 

The  outer  surface  is 

concave    from    above 

downwards,      convex 

from  side  to   side;  it 

is  covered  by  the  Com- 
pressor   nasi    muscle, 

marked  by  numerous 

small  arterial  furrows, 

and  perforated   about 

its  centre  by  a  foramen, 

sometimes  double,  for 

the  transmission  of  a 
small  vein.  Sometimes  this  foramen  is  absent  on  one  or  both  sides,  and  occasionally 
the  foramen  ccecum  opens  on  this  surface.  The  inner  surface  is  concave  from 
side  to  side,  convex  from  above  doyn wards;  in  which  direction  it  is  traversed  by 
a  longitudinal  groove  (sometimes  a  canal),  for  the  passage  of  a  branch  of  the  nasal 
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44, — Eight  Nasal  Bone. 
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nerve.  The  euperior  border  is  narrow,  thick,  and  serrated  for  articulation  witli 
the  nrii^iil  noteli  of  llie  frontal  bone.  The  inferior  hoi-dt-r  is  broad,  thin,  shurp, 
directed  obrKjuely  downwards,  outwards,  and  backwards,  and  serves  for  the  attach- 
ment of  the  lateral  cartilajre  of  the  nose.  This  border  presents  about  its  centre  a 
notch,  through  wliieh  passes  the  branch  of  the  nasal  nerve  above  referred  to;  and 
is  prolonffed  at  its  inner  extremity  into  a  sharp  sji in e,  which,  when  articulated  with 
the  opposite  hone,  forms  the  nasal  angle.  The  external  border  is  serratt'd,  bevelled 
at  tlie  expense  of  the  internal  surface  above,  and  of  the  external  lielow,  to  articu- 
late witli  the  nasnl  proupss  of  the  superior  nj axillary.  The  internal  border,  thicker 
above  than  below,  articulates  with  its  fellow  of  the  opposite  wideband  is  prolonged 
behind  into  a  vertical  crest,  which  forms  part  of  the  sopluni  of  the  noee;  tbis  crest 
artieulntcs  with  the  nasal  spine  of  the  frontal  above,  and  the  perpendicular  plate 
of  the  ethmoid  below. 

Devehpmenf.  By  one  centre  for  each  hone,  which  appears  about  the  same  period 
as  in  the  vertebrie. 

Articnlations.  With  four  bones:  two  of  the  cratiium,  the  frontal  and  ethmoid, 
and  two  of  the  face,  the  opposite  na^al  and  the  superior  maxillary. 

No  muscles  are  directly  attached  to  this  bone. 


SuTEKioR  Maxillary  Boxe. 

The  Superior  Maxillary  ie  one  of  the  mo^t  important  bones  of  the  face  in  a 
surgical  point  of  view,  on  account  of  the  munber  of  diseases  to  which  some  of  ita 
parts  are  liable.  Its  minute  examination  becomes,  therefore,  a  matter  of  coni*iderable 
interest.  It  is  the  largei^t  bone  of  the  face,  excepting  the  lower  jaiv;  and  forms, 
by  its  union  with  its  fellow  of  the  oppofiitc  f'ide,  the  whole  of  the  upper  jaw. 
Each  bone  assii^ts  in  the  formation  of  three  cavities,  the  roof  c>f  the  mouth,  the  floor 
and  outer  wall  of  the  nose,  and  the  floor  of  the  orbit;  and  also  enters  into  the 
formation  of  two  fosste,  the  zygomatic,  and  fiphcno-raaxillary;  and  two  fissures, 
the  fpheno-maxilhiry,  and  ptery go-maxillary. 

The  lione  presents  for  examination  a  body,  and  four  processes,  malar,  nasal, 
alveolar,  and  palatine. 

The  body  is  somewhat  quadrilateral,  and  is  hollowed  out  in  its  interior  to  fonri 
a  large  cavity,  the  antrum  of  Ilighmore.  Its  surfaces  are  four — ^an  external  or 
facial^  a  posterior  or  zygomatic,  a  superior  or  orbital,  and  an  internal. 

The  extrrnal  or  ftieial  surface  (11^,45)  is  directed  forwards  and  outwards.  In 
the  median  line  uf  the  bone,  just  above  tlie  incisor  teeth,  is  a  depression,  the  in- 
cisive or  myrtitbrm  fossa,  which  f^hes  origin  to  the  Depressor  aljc  nasi.  Above 
and  a  little  external  to  it,  tJie  Compressor  nasi  arises.  More  extenial,  is  another 
depression,  the  canine  fosj-ii^  larger  and  deeper  than  the  incisive  fossa,  from  which 
it  is  separated  by  a  vertical  ridge,  the  canine  eminence,  eoiTespondiiig  to  the  socket 
of  the  canine  tooth.  The  canine  fossa  gives  origin  to  the  Ijcvator  anguli  oris. 
Above  the  canine  fossa  is  the  intra-orbital  foramen,  tbe  termination  of  the  infra- 
orbital canal;  it  transmits  the  infra-orbital  nerve  and  artery.  Above  the  infra- 
orbital foramen  is  the  margin  of  the  orbit,  which  affords  partial  attachment  to  the 
Levator  Usbii  superioris  pi'oprius. 

The /jo*/eWt>r  or  zt/gomafic  s^nrface  is  convex,  directed  backwards  and  outwards, 
and  forms  part  of  the  zygomatic  fossa.  It  presents  about  its  centre  several  aper- 
tures leading  to  canals  in  the  substance  of  the  hone;  they  are  termed  the posferior 
detitnt  catittis,  and  transmit  the  posterior  dental  vessels  and  nerves.  At  the  lower 
part  of  this  surface  is  a  rounded  eminence,  the  maxillary  tuberosity,  especially 
prominent  after  the  growth  of  the  wisdom-tooth,  rough  on  its  inner  side  for 
aiticulation  with  the  tuberosity  of  the  palate  bone,  immediately  above  the  rough 
surface  is  a  groove,  which,  running  ol(lit|uely  down  on  the  inner  surface  of  the 
bone,  is  converted  into  a  canal  by  articulation  with  the  palate  bone,  forming  the 
posterior  palatine  canal. 

The  superior  or  orbital  surface   is   thin,  smooth,  triangular,  and  forms  part  of 


fii*«ure,  and  wliich  soniptirues  articulates  at  its  anterior  extremity  with  the  orbit«l 
piste  of  the  sphenoid;  bounded^  in  front,  by  part  of  the  circumference  of  the  orbit, 
which  i»  continiinus,  on  the  inner  side  with  the  nastily  on  the  outer  side  with  the 
malar  process.  Along  the  middle  line  of  the  orbital  .'surface  i»  n  deep  groove,  the 
infra-orbital,  for  the  pa>i!«age  of  tlie  infra-orbital  nerve  and  artery.  This  groove 
foraniences  at  the  middle  of  the  outer  border  of  the  f  itrfnce,  and,  passing  forwards, 
terminates  in  a  canal  which  stibdivifles  into  two  brnuches;  one  of  the  canal?,  the 
infrtt>orbitaI,  opens  just  below  the  margin  of  the  orbit;  the  other,  which  issmaUer, 
runs  into  the  substance  of  the  anterior  wall  of  the  antrum;  it  is  called  the  anterior 
dental  canaJ,  tranfnnitting  the  anterior  dental  vessels  and  nerves  to  the  front  teeth 
of  the  upper  jaw.  At  the  inner  and  fore  part  of  the  orbital  surface,  just  external 
to  tho  lachrymal  canal,  13  a  minute  depression,  which  gives  origin  to  the  Inferior 
oblique  niu8(.le  of  the  eve. 

The  inUmal  mtrface  (fig.  4.6)  is  unequally  divided  into  two  parts  by  a  horizontal 
projection  of  bone,  the  palate  process;  the  portion  above  the  palate  process  forms 
part  of  the  outer  wall  of  the  nose;  that  below  it  forms  part  of  the  cavity  of  the 
mouth.  The  superior  divinion  of  thi>j  surface  presents  a  large  irregular  oi)ening 
lea<ling  into  the  antrum  of  Highniore,  At  the  upper  liorder  of  this  aperture 
are  a  number  of  broken  cidlnlar  ravities,  which,  in  the  articulated  skull,  are 
clo^d  in  by  the  ethmoid  and  lachrymal  bones.  Below  the  aperture  is  a  8mooth 
concavity  which  forms  part  of  the  inferior  meatus  of  the  nose,  traversed  by  a 
fissure,  the  maxillary  fissure,  which  runs  from  the  lower  part  of  the  orifice  of  the 
antrum  obliquely  downwards  and  forwards,  and  receives  the  maxillary  process 
of  the  palate  bone.  Behind  it  is  a  rough  surface  which  articulates  with  tlie  per- 
pendicular plate  of  the  palati*  bone,  traversed  by  a  groove,  which,  commencing  near 
the  middle  of  the  posteinor  border,  runs  obliquely  downwards  and  forwards,  and 
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formfi,  when  completed  by  its  articulation  with  the  palate  Iwne,  the  posterior  palatine 
canal.  In  iront  of  the  opc-ning  in  tljc  antrum  is  a  deep  groove,  converted  into 
a  canal  l»y  the  lachrymal  and  inferior  turhinatL'd  hones,  and  lodginj;  the  nasai  duct. 
More  ant<>riorly  is  a  well-nmrked  rou:,4i  ridge,  the  inferior  turbinated  crest,  for 
articuiatiou  with  the  inferior  turbinated  1>one.     The  concavity  altovft  this  ridge 

4.6.— Left  Superior  Maxillaiy  Bone.    Inner  Surface. 
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forms  part  of  the  middle  meatus  of  the  noBc;  wliilst  that  helow  it,  forms  part  of 
the  inferior  meatus.  The  inferior  division  of  this  surface  is  concave,  rough,  and 
uneven,  and  perforated  by  numeroys  email  foramina  for  the  passage  of  nutrient 
vessels. 

The  Antrum  of  Ifigkmore^  or  Maxillary  Sinus,  is  a  large  triangular-ghaped 
cavity,  hollowed  out  of  the  body  of  t!ie  maxillary  hone;  its  apex,  directed  out- 
wards,  is  formed  hy  the  ra.ilar  processi;  its  base,  hy  the  outer  wall  of  the  nose. 
Its  walls  arc  everywhere  exceedingly  thin,  its  roof  being  fonued  by  the  orl»it«l 
plate,  its  floor  by  the  alveolar  proeussp,  its  aiitcriwr  wall  liy  the  fncini,  and  itd  pos- 
terior by  the  zygomatic  surface.  Its  inner  wail,  or  base,  presents,  in  the  dij^articu- 
lated  l>one,  a  large  irregulai*  aperture,  which  coMinmnicates  with  tlie  nasal  fossai. 
The  margins  of  this  aperture  are  thin  and  ragged,  anfl  the  aperture  itself  ia  much 
contracted  by  its  ailiculation  with  the  ethmoid  above,  the  inferior  turbinated  betow, 
aud  the  palate  bone  behind.  In  the  nrtiouiated  skull,  this  cavity  communicates 
with  the  middle  meatus  of  the  nose  generally  by  1  wo  small  apertures  left  between 
the  above-men tioiied  bones.  In  the  recent  state,  usually  only  one  sniall  opening 
exists,  near  the  upper  part  of  the  cavity,  sufficiently  large  to  admit  the  end  of  a 
proljo,  the  other  being  closed  by  the  lining  membrane  of  the  sinus. 

Crossing  the  cavity  of  the  antrum,  are  often  seen  several  projecting  laminse  of 
bone,  similar  to  those  seen  in  the  sinuses  of  the  cranium;  and  on  its  posterior  wall 
are  the  posterior  dental  can;ds,  trimsmitting  the  posterior  dental  vessels  and  nerves 
to  the  teeth.  Projecting  iuto  the  floor  are  several!  conical  processes,  corresponding 
to  the  roots  of  the  first  and  second  molar  teel!i;*  in  some  cases,  the  floor  is  per- 

•  Tho  number  of  teeth  whose  fangs  ai-e  in  relation  with  the  floor  of  the  antrum  ia  vari- 
able. The  antra m  '  may  extend  ao  tu»  to  be  in  relatiou  to  all  the  teeth  of  the  true  maxilla, 
from  the  canine  to  the  dens  iapientics^ — See  Mr,  Salter  on  Abscess  of  the  Antrum,  in  a 
SysUm  of  Surgert/,  edited  by  T.  Holmes,  vol.  iv.  p.  15, 
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formlMl  by  the  teeth  io  this  sitaation.  It  is  from  the  extreme  thinnese  of  the  walla 
of  tills  <»vity,  that  we  are  enabled  to  explain  how  a  tumour,  gi'owing  from  the 
antmm,  encroaches  upon  the  adjacent  parts,  pushing  up  the  floor  of  the  oH>it,  and 
d*j(pl«cing  the  eyehall,  projecting  inwaj'd  into  the  nose,  protruding  forwards  ou  to 
the  dieek,  and  making  its  way  hack  wards  into  the  zygomatic  fossa,  and  down- 
wmrd«  into  the  mouth. 

The  Malar  Process  is  a  rough  trianErular  emin<*nce,  situated  at  tlie  angle  of 
separation  of  the  facial  from  the  zygomatic  surface.  In  front,  it  is  concave, 
forming  part  of  the  facial  surface;  behind,  it  is  also  concave,  and  forms  part  of  the 
tempor&l  fos^a;  above,  it  is  rough  and  serrated  for  articulation  with  the  malar 
botte;  whilst  below,  a  prominent  ridge  marks  the  division  between  the  facial  and 
sygomatic  surfaces.    A  wmall  part  of  the  Masseter  muscle  arises  from  this  process. 

The  Sasal  Proceas  is  a  thir'k  triangular  plate  of  boue,  which  projects  upwards, 
inwards,  and  backwards,  by  the  side  of  the  nose,  forming  part  of  its  lateral 
boandary.  Its  external  surface  is  concave,  smooth,  j>erforatcd  by  numerous  fora- 
mina, and  gives  attachment  to  the  Levator  labii  superioris  uloeque  nasi,  the 
Orbicttlaris  pal |:K?br arum,  and  Tendo  oculi.  Its  internal  surface  forms  part  of  Uie 
outer  wall  of  the  nose;  it  articulates  above  with  the  frontal,  and  presents  a  rough 
uneven  surface,  which  articulates  with  the  ethmoid  bone,  closing  in  the  anterior 
ethmoid  cells;  below  i\\\9  is  a  transverse  ridge,  the  superior  turbinated  crest,  for 
articulation  with  the  middle  turbiuated  bone  of  the  ethmoirl,  bounded  below  by  a 
smooth  concavity,  which  forms  part  of  the  middle  meatus;  below  this  is  the  inferior 
turbinated  crest  (alreatly  <leserilicd)^  for  articulation  with  the  inferior  turbinated 
bone;  and  still  more  inferiurly,  the  concavity  which  forms  part  of  the  inferior 
meatus.  The  anterior  buiiler  of  the  iiastd  ju'ocerJS  is  tliiii,  directed  obliquely 
downwards  and  forwanl?,  and  presents  a  serrated  ed;^e  for  articulation  with  the  nasal 
bone:  its  posterior  Ixirder  is  thick,  and  hollowed  into  a  groove  for  the  nasal  duct; 
of  the  two  margins  of  this  groove,  the  inner  one  articulates  with  the  lachrymal 
bone,  the  outer  one  forms  part  of  the  circumference  of  the  orbit.  Just  where 
tl»e  latter  joins  the  orbital  surface  is  a  email  tubercle,  the  lachrymal  tubercle; 
this  serves  as  a  guide  to  the  surgeon  in  the  perrornumce  of  the  operation  for 
fistula  lachrymalis.  The  lachrymal  groove  in  the  articulated  skull  is  converted 
into  a  canal  l»y  the  hiehrjmal  bone,  and  lachrymal  process  of  the  inferior  tur- 
bioated;  it  is  directed  downwards,  and  a  little  backwards  and  outwards,  is  about 
the  diameter  of  a  goose-quill,  slightly  narrower  in  the  middle  than  at  either  ex- 
tremity, luid  lodges  the  nasal  duct. 

The  Alveolar  Process  \Bi\i&  thickest  and  most  spongy  part  of  the  bone,  broader 
behind  tlian  in  fronts  and  excavated  into  deep  cavities  for  the  reception  of  the 
teeth.  These  cavities  are  eight  in  number,  and  vary  in  size  and  depth  according 
to  the  teeth  they  contain.  Thof^e  for  the  canine  teeth  are  the  deepeat  ;  those  for 
the  molars  are  the  widest,  and  subdivided  into  minor  cavities;  those  tor  the  incisors 
are  single,  but  deep  and  narrow.  The  Buccinator  muscle  arises  from  the  outer 
surface  of  this  process,  as  far  forward  as  the  Hrst  molar  t*)oth. 

The  Palate  Process,  thick  and  strong,  projects  horizontally  inwards  from  the 
inner  surt'tice  of  the  bone.  It  is  much  thicker  in  front  than  behind,  and  forms  a 
considerable  fiart  of  the  floor  of  the  nares,  and  the  roof  of  the  mouth.  Its  upper 
BQrfacc  is  concave  from  side  to  side,  smooth,  and  forms  part  of  the  floor  of  the 
In  front  is  seen  the  upper  orifice  of  the  anterior  palatine  (inci:«or)  canal, 
ich  leads  into  a  fossa  formed  by  the  junction  of  the  two  8uj>erior  maxillary 
cs,  and  situaited  immediately  Ix-hind  the  incisor  teeth.  It  tranf^mitci  the  anterior 
palatine  vessels,  the  naso-palatine  nerves  passing  through  the  inter-maxillary 
suture.  The  inferior  surface,  also  concave,  is  rough  and  uneven,  and  forms  part 
of  tlie  roof  of  the  mouth.  This  surface  is  perforated  by  numerous  foramina  for  the 
passage  of  nutritious  ^'cssols,  channelled  at  the  back  part  of  its  ulveolar  border  by  a 
longitudinal  groove,  sometimes  a  canaU  for  the  transmission  of  the  posterior 
palatine  vessels,  and  a  largo  nerve,  and  presents  little  depresai«ms  for  the  lodgment 
of  the  palatine  glands.     This  surface  presents  anteriorly  the  lower  orifice  of  the 
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anterior  palatine  fossa.  In  some  bones,  a  delicate  linear  suture  may  be  seen  ex' 
tt'ritlinf»  I'rom  tht*  anterior  fmlatine  fossn,  to  the  interval  between  the  latersil  iiieisor 
Hnd  the  (;aniue  teeth.  This  marks  out  the  intermaxillary,  or  incisive,  botir,  whieh 
in  some  animals  exii^ts  permanently  us  a  sepurate  piece.  It  inclu«los  the  wliole 
thickne8«  of  tho  alveolus,  the  eorrefjpoiulinf^  part  of  tl»e  floor  of  the  n<ifti%  and  the 
anterior  nasal  spine,  and  contain;*  tht*  sockets  of  the  incisor  teeth.  The  outer 
border  of  the  palate  process  is  firmly  united  with  the  rest  of  the  bone.  The  inner 
border  is  thicker  in  front  than  behind,  and  is  niir^ed  above  into  a  ridge,  whieh, 
with  tlie  eorrcspondinf^  ridg^e  in  tlie  opposite  bone,  forms  a  groove  for  the  recep- 
tion of  the  vomer.  The  anterior  margin  is  bounded  by  the  thin  concave  border 
of  the  opening  of  the  nose,  prolonged  forwards  internally  into  a  sharp  process, 
formins*  with  u  similar  process 
of  the  opposite  bone,  the  anterior       47— Development  of  Superior  Maxil^ry  Bone. 

.     ^.  rpi  *    •  By  four  Leutrcs. 

nasal     epine.        1  he     posterior  -^ 

border  is  serrated  for  nrtieuhi- 
tion  with  the  horizontal  plate  of 
the  palate  l>one. 

Devtiopment.  This  bone  ia 
formed  at  such  an  early  period, 
and  ossitioution  proceeds  in  it 
with  such  rapidity,  that  it  lias 
been  found  impracticable  hitherto 
to  determine  with  accuracy  its 
number  of  centres.  It  appears, 
however,  probable  that  it  has 
ybiir  centres  of  development,  viz., 
one  for  the  nasal  and  facial  por- 
tions, one  for  the  orbital  and 
malar,  one  for  the  incisive,  iind 
one  for  the  palatal  portion,  in- 
cluding the  entire  pahite  except 
the  incisive  fiefrment.  The  inci- 
sive portion  iH  indicated  in  young 
bones  by  a  tish^ure,  which  marks 
off  a  small  segment  of  the  pahite, 
including  the  two  incisor  teeth. 
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In  some  animals.,  this  remains  permanently  i\»  a 
separate  piece,  eon.stitutiiig  the  intermaxillary  hone  ;  and  in  the  human  subject, 
where  the  jaw  ia  maH'orined,  as  in  cleft  palate,  this  segment  may  be  .separated 
from  the  maxillary  bone  by  a  deep  fitssiire  extending  backwards  between  the  two 
into  the  palate.  If  the  fissure  be  on  both  sides,  both  segments  are  quite  isolated 
from  the  maxillary  bones,  and  hang  from  the  end  of  the  vomer,  they  arc  not  un- 
frequently  much  difiplaeed,  and  the  deformity  is  often  accompanied  by  congenital 
fissure  of  the  upper  lip,  either  on  one  or  both  Btdee  of  the  median  Hue.  The 
maxillary  sinus  appears  at  an  earlier  period  than  smy  of  the  other  nasal  sinuses, 
its  development  commencing  about  tlie  fourth  month  of  fatal  life. 

Artivnlatimis.  With  ninp  bon(*s  ;  two  of  the  cranium — the  frnntaJ  ami  ethmoid, 
and  seven  of  the  face,  viz.,  tlie  nasai,  malar,  lachrymal,  inferior  turbinated,  palate, 
vomer,  and  its  fellow  of  the  opposite  side.  Sometimes  it  articulates  with  the 
orbital  plate  of  the  sphenoid. 

Attavhmettt  of  Muscles.  Orbicularis  palpebrarum,  Qbliquus  inferior  oeoli.  Leva- 
tor labii  superioris  ala^que  nasi.  Levator  labii  superioris  proprius.  Levator  aDguH 
oris.  Compressor  nasi.  Depressor  alai  nasi,  Masseter,  Buccinator. 


The  Lachrymal  Bones. 

The  Lachrr/tnal  are  the  smallest  and  most  fragile  bones  of  the  face.     They  arc 
situated  at  the  front  part  of  the  inner  wall  of  the  orbit,  and  reecmble  somewhat  in 
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form,  thinness,  and  size,  a  finger-nail ;  hence  they  are  termed  tlie  ossa  unguis. 
Each  bone  presents,  for  examination,  two  surfaces  and  four  borders.  The  external 
(fig.  48)  or  orbital  surface  is  divided  by  a  vertical  ridge  into  two  parts.  The 
portion  of  bone  in  front  of  this  ridge  presents  a  smooth,  concave,  longitudinal 
groove,  the  free  margin  of  which  unites  with  the  nasal  process  of  the  superior 
maxillary  bone,  completing  the  lachrymal  groove.  The  upper  part  of  this  groove 
lodges  the  lachrymal  sac  ;  the  lower  part  assists  in  the  formation  of  the  lachrymal 
canal,  and  lodges  the  nasal  duct.  The  portion  of  bone  behind  the  ridge  is  smooth, 
slightly  concave,  and  forms  part  of  the  inner  wall  of  the  orbit.  The  ridge,  and 
part  of  the  orbital  surface  immediately  behind  it,  affords  attachment  to  the  Tensor 
tarsi :  the  ridge  terminates  below  in  a  small  hook-like  process,  which  articulates 

with  the  lachrymal  tubercle  of  the  superior  maxillary 
4*' — ^I*ft  Lachrymal  Bone,     bone,  and  completes  the  upper  orifice  of  the  lachrymal 
External  Surfiace.  canal.    It  sometimes  exists  as  a  separate  piece,  which 

«di/n>«At^  is  then  called  the  lesser  lachrymal  bone.     The  in- 

ternal or  nasal  surface  presents  a  depressed  furrow, 
corresponding  to  the  ridge  on  its  outer  surface.  The 
surface  of  bone  in  front  of  this  forms  part  of  the 
middle  meatus  ;  and  that  behind  it  articulates  with 
the  ethmoid  bone,  filling  in  the  anterior  ethmoidal 
cells.  Of  the  four  borders,  the  anterior  is  the 
longest,  and  articulates  with  the  nasal  process  of  the 
superior  maxillary  bone.  The  posterior,  thin  and 
uneven,  articulates  with  the  os  planum  of  the  ethmoid. 
The  superior,  the  shortest  and  thickest,  articulates 
with  the  internal  angular  process  of  the  frontal 
bone.  The  inferior  is  divided  by  the  lower  edge  of 
the  vertical  crest  into  two  parts  :  the  posterior  part  articulates  with  the  orbital 
plate  of  the  superior  maxillary  bone  ;  the  anterior  portion  is  prolonged  downwards 
iato  a  pointed  process,  which  articulates  with  the  lachrymal  process  of  the  inferior 
turbinated  bone,  and  assists  in  the  formation  of  the  lachrymal  canal. 

Development.  By  a  single  centre,  which  makes  its  appearance  soon  after  ossi- 
fication of  the  vertebrae  has  commenced. 

Articulations.   With  four  bones ;  two  of  the  cranium,  the  frontal  and  ethmoid, 
md  two  of  the  face,  the  superior  maxillary  and  the  inferior  turbinated. 
Attachment  of  Muscles.   The  Tensor  tarsi. 


The  Malak  Bones. 

The  Malar  are  two  small  quadrangular  bones,  situated  at  the  upper  and  outer 
p«rt  of  the  face:  they  form  the  prominence  of  the  cheek,  part  of  the  outer  wall 
snd  floor  of  the  orbi^  and  part  of  the  temporal  and  zygomatic  fossae.  Each  bone 
presents  for  examination  an  external  and  an  internal  surface;  four  processes,  the 
fit>ntal,  orbital,  maxillary,  and  zygomatic;  and  four  borders.  The  external  surface 
(fig.  49)  is  smooth,  convex,  perforated  near  its  centre  by  one  or  two  small 
apertures,  the  malar  foramina,  for  the  passage  of  nerves  and  vessels,  covered  by 
the  Orbicularis  palpebrarum  muscle,  and  afibrds  attachment  to  the  Zygomaticus 
n^or  and  minor  muscles. 

The  internal  surface  (fig.  50),  directed  backwards  and  inwards,  is  concave,  pre- 
Mxiting  internally  a  rough  triaugular  surface,  for  articulation  with  the  superior 
Baxillarj-  bone;  and  externally,  a  smooth  concave  surface,  which  forms  the 
anterior  boondary  of  the  temporal  fossa  above ;  and  below,  where  it  is  wider,  forms 
part  of  the  zygomatic  fossa.  This  surface  presents,  a  little  above  its  centre,  the 
aperture  of  one  or  two  malar  canals,  and  affords  attachment  to  part  of  two 
■wscles,  the  Temporal  above,  and  the  Masseter  below.  Of  the  four  processes, 
a^  frontal  is  thick  and  serrated,  and  articulates  with  the  external  angular  process 
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of  the  frontal  bone.  The  orbital  process  is  a  thick  and  strong  plate,  which  pro* 
jucts*  htiekwards  from  tlie  orbital  umrgiu  of  the  hone.  Its  upper  siirfHCp,  smooth 
and  concave,  forms,  by  ite  junction  with  dip  great  ala  of  the  spheuoici,  tho  outer 
wall  of  the  orbit,  lis  under  surface,  ssmooth  and  convex,  forms  part  of  tlie 
temporal  fossa.  Its  anterior  margin  is  smooth  and  rounded,  fornung  port  of  the 
circumference  of  the  orbit.  Its  superior  margin,  rough,  and  directed  horizontnlly, 
articulfttes  with  the  frontal  bone  behind  the  external  angular  process.  Its 
posterior  margin   is  rough  and 

serrat-tfd    for    articulaiion   with  +9.— Left  llalar  Bone.    Outer  Surface, 

the  sphenoid  ;  internally  it  is 
also  tterral^^d  for  tirticuhition 
with  the  orbital  surface  of  the 
superior  maxillary.  At  the  g^^^,^  ^,^^ 
angle  of  junction  of  the  sphe-  Tewpmo-M^UT  (^mds 
noidtti  and  maxillary  portions, 
a  short  rounded  non-articular 
margin  id:  generally  seen;  this 
forms  the  anterior  boundary  of 
the  epheno-maxillary fissure;  oc- 
casionally, no  such  nou-articular 
margin  exists,  the  tissure  being 
C(»m]ileted  by  the  direct  j  unction 
of  the  maxillary  and  sphenoid 
bones,  or  iiy  the  interposition 
of  a  small  Wormian  bone  in  tlie 
angular  interval  between  thera. 
On  the  upper  surface  of  the 
orbital  process  arc  seen  the  ori- 
fices of  one  or  two  tempore- 
malar  canals;  one  of  these 
usually  opens  on  the  posterior 
surface,  the  other  (occasionally 
two),  on  the  facial  surface:  they 
transmit  filaments  (tcmporo- 
malar)  of  the  orldtal  branch  of 
the  sujierior  maxillary  nerve. 
The  nuix'iUnrtf  process  is  a 
rough  triangular  surface,  which 
articulates  with  the  superior 
maxillary  bone.  The  zifijo- 
mafic  prneess,  long,  narrow,  and 
serrated,  articulates  with  the 
zygomatic  process  of  the  tem- 
poral Wne.  Of  the  four  bor- 
ders, the  superior  or  orbital,  is 
smoolli,  arched,  and  fonns  a 
consitlerable  part  of  the  cireun^ference  of  tlic  orbit.  Tho  inferior,  or  zygomal™ 
is  continuous  with  the  lower  border  uf  the  zygomatic  arch,  aibuding  attachment 
by  itis  rough  edge  to  the  Masseter  muscle.  The  anterior  or  nuixillary  Ijorder  is 
rough,  and  bevelled  at  the  expense  of  its  iimer  table,  to  articulate  with  the 
superior  nuixillary  bone;  affording  attachment  by  its  outer  margin  to  the  Levator 
hibii  supcrioris  pn)priiis,  just  at  its  point  of  junction  with  the  superior  maxillary. 
The  po!*terior  or  temporal  border,  rurved  like  siii  italic y^  is  continuous  above  witli 
the  commenremerit  of  the  temporal  ridge;  Itelow,  with  the  upper  border  of  the 
zygomatic  arch;  it  atfords  attachment  to  the  temporal  fa.«eia. 

Development.  By  a  single  centre  of  ossification,  which   appears   at  about  the 
same  period  when  ossification  of  the  vertebrjc  commences. 
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Artieuhuions,  With  four  bones:  three  of  the  cranium,  frontal,  sphenoid,  and 
temporal;  and  one  of  the  face,  the  superior  maxillary. 

Aitachmeni^of  Muscles,  Levator  labii  superioris  proprius,  Zygomaticus  major 
and  minor,  Masseter,  and  Temporal. 


The  Palate  Bones. 

The  Palate  Bones  are  situated  at  the  back  part  of  the  nasal  fossa;;  they  are 
wedged  in  between  the  superior  maxillary  and  the  pterygoid  process  of  the 
sphenoid.  Each  bone  assists  in  the  formation  of  three  cavities;  the  floor  and 
outer  wall  of  the  nose,  the  roof  of  the  mouth,  and  the  floor  of  the  orbit;  and 
enters  into  the  formation  of  three  fossae:  the  zygomatic,  spheno-maxillary,  and 
pterygoid.  In  form,  the  palate  bone  somewhat  resembles  the  letter  L,  and  may 
be  divided  into  an  inferior  or  horizontal  plate,  and  a  superior  or  vertical  plate. 

The  Horizontal  Plate  is  thick,  of  a  quadrilateral  form,  and  presents  two  surfaces 
and  four  borders.  The  superior  surface,  concave  from  side  to  side,  forms  the  back 
part  of  the  floor  of  the  nares.  The  inferior  surface,  slightly  concave  and  rough, 
forms  the  back  part  of  the  hard  palate.  At  its  posterior  part  may  be  seen  a 
transverse  ridge,  more  or  less  marked,  for  the  attachment  of  the  aponeurosis  of  the 
Tensor  palati  muscle.  At  the  outer  extremity  of  this  ridge  is  a  deep  groove,  con- 
Terted  into  a  canal  by  its  articulation  with  the  tuberosity  of  the  superior  maxil- 
lary bone,  and  forming  the  posterior  palatine  canal.  Near  this  groove,  the  orifices 
of  one  or  two  small  canals,  accessory  posterior  palatine,  may  frequently  be  seen. 
The  anterior  border  is  serrated,  bevelled  at  the  expense  of  its  inferior  surface,  and 
articulates  with  the  palate  process  of  the  superior  maxillary  bone.  The  posterior 
border  is  concave,  free,  and  serves  for  the  attachment  of  the  soft  palate.  Its 
inner  extremity  is  sharp  and  pointed,  and  when  united  with  the  opposite  bone, 
forms  a  projecting  process,  the  posterior  nasal  spine,  for  the  attachment  of  the 
Azygos  uvulae.  The  external  border  is  united  with  the  lower  part  of  the  perpen- 
dicular plate  almost  at  right  angles.  The  internal  border,  the  thickest,  is  serrated 
for  articulation  with  its  fellow  of  the  opposite  side;  its  superior  edge  is  raised 
into  a  ridge,  which,  united  with  the  opposite  bone,  forms  a  crest  in  which  the 
TOTaer  is  received. 

The     Vertical     Plate    (fig.   51)  is  thin,  of   an  oblong    form,    and    directed 

upwards  and  a  little  in- 
51. — ^Lefb  Palate  Bone.    Internal  View  (enlaiged).  wards.      It   presents   two 

surfaces,  an  external  and 
an  internal,  and  four  bor- 
ders. 

The  internal  surface  pre- 
sents at  its  lower  part  a 
broad  shallow  depression, 
which  forms  part  of  the 
inferior  meatus  of  the  nose. 
Immediately  above  this  is 
a  well  marked  horizontal 
ridge,  the  inferior  turbi- 
nated crest,  for  articulation 
with  the  inferior  turbinated 
bone;  above  this,  a  second 
broad  shallow  depression, 
which  forms  part  of  the 
middle  meatus,  surmount- 
ed above  by  a  horizontal 
ridge  less  prominent  than 
the  inferior,  the  superior 
turbinated  crest,  for  articulation  with  the  middle  turbinated  bone.      Above  the 
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of  the  frontal  bone.  The  orbital  process  is  a  thick  and  strong  plate,  which  pro- 
jects backwards  from  thi^  orbital  miirgin  of  the  bone.  Its  upper  surface,  smooth 
aod  concave,  forms,  by  its  junction  with  the  great  nla  of  the  hpheuoiii,  the  oul^r 
wall  of  the  orbit.  Its  unilcr  surface,  smooth  and  conTcx,  forms  part  of  the 
temporal  fossa.  Its?  anterior  margin  is  smooth  and  rounded,  forming  part  of  the 
circumference  of  the  orbit.  Its  superior  margin,  rough,  aud  directed  horizontally, 
articulates  with  the  frontal  bone  behind  the  external  angular  process.  Its 
posterior  margin   is  routrh  and 

serrated    for    articulation   with  49.— Lefb  Malar  Bono.    Outer  Surface, 

the  sphenoid  ;  internally  it  is 
also  serrated  for  articulattoo 
witli  the  orbital  eurface  of  the 
superior  maxillary.  At  the  nnsdtspam^  , 
angle  of  junction  of  the  spho-  Tcttumtw Malar i 
Doidal  and  maxillary  {M»rti«ins, 
a  short  rounded  nou-articubir 
margin  is  generally  seenj  this 
forma  tlie  anterior  boundary  of 
the  spheno-maxillary  fis.*^ure;  oc- 
casionally, no  such  non-articular 
margin  exists,  the  tiaaure  being 
completed  by  the  dh-eet  junction 
of  the  maxillary  and  sphenoid 
bones,  or  by  the  interposition 
of  a  small  Wormian  bone  in  the 
angular  interval  between  them. 
On  the  upper  jsurface  of  f he- 
orbital  process  ai'e  seen  the  ori- 
fices of  one  or  two  temporo- 
malar  canals;  one  of  these 
usually  opens  on  the  posterior 
surface,  the  other  {occasionully 
two),  on  the  fVieiat  surface:  they 
transmit  lilamentf*  (temporo- 
nialar)  of  the  orbital  V>Tanich  of 
the  superior  maxillary  nerve. 
The  maxiUari/  process  is  a 
rough  triangular  surface,  which 
articulates  with  the  superior 
maxillary  bone.  The  zifffn- 
matir  pr»ieess,  long,  narrow,  and 
eerratod,  articulates  with  the 
zygomatic  process  of  the  tem- 
poral bone.  Of  the  four  bor- 
ders^ the  superior  or  orliital,  if* 
smooth,    arched,    and    forms    a 

considerable  part  of  the  cii  cumference  of  the  orbit.  The  inferior,  or  zygomatic, 
is  continuous  with  the  loAver  border  of  the  zygomatic  arch,  aflbrding  attachment 
by  its  rough  edge  to  the  Masseter  muscle.  The  anterior  or  maxillary  bctrder  is 
rough,  and  bevelled  at  the  expense  of  ils  inner  table,  to  ttrticiilute  with  the 
snjierior  nntxillnry  bone;  aflbrding  attaehmeni  by  its  outer  margin  to  the  Levator 
labii  superioris  proprius,  ju.st  at  its  point  of  junction  with  the  superior  maxilhiry. 
The  potJt<.'rior  or  ferfiporal  bordiT,  curved  like  an  italic y;  is  continuous  above  with 
the  conmiencemeut  of  the  tempm-iil  ridge;  below,  with  the  upper  border  of  the 
zygomatic  arch;  it  affords  attachment  to  the  temporal  fascia. 

Development,  By  a  single  centre  of  ossification,  which   appears  at  about  the 
eanie  period  when  ossification  of  the  vertebne  commences. 


59. — Left  Malar  Eone.    Inner  Surface. 
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ArticuloHont,  With  four  bones:  three  of  the  cranium,  frontal,  sphenoid,  and 
temporal;  and  one  of  the  face,  the  superior  maxiltary. 

AUarkmenl,of  Muscles.  Ltnutor  labii  auperioris  proprius,  Zygomaticas  major 
and  xninor,  Masaeicr,  and  Temporal. 


The  Palate  Boxes. 

The  Palate  Bones  are  situati^d  at  the  back  part  of  tlie  nasal  fossa; ;  they  are 
irwlged  in  between  the  superior  maxillary  and  the  pterygoid  process  of  the 
aplieuoid.  Each  bone  ai^ists  iu  the  formation  of  three  cavities;  the  Hoor  and 
outer  wall  of  the  nose,  the  roof  of  the  mouth,  and  the  floor  of  the  orbit;  and 
eat4?ra  into  the  formation  of  three  fogsa;:  the  zygomatic,  spheno-maxillary,  and 
pterygoid.  In  form,  the  palate  bone  aoraewhut  resenibles  the  letter  L,  and  may 
be  divided  into  an  inferior  or  horizontal  plate,  and  a  superior  or  vertical  plate. 

The  Horizontal  Plate  is  thick,  of  a  quadrilateral  form,  and  presents  two  surfaces 
and  four  Itordera.  The  superior  surface,  concave  from  eide  to  side,  forms  the  back 
part  of  the  floor  of  the  nares.  The  inferior  surface,  slightly  concave  and  rouf;:h, 
forms  the  back  part  of  the  hard  palate.  At  its  posterior  part  may  be  seen  a 
transverse  ridge,  more  or  less  marked,  for  the  attachment  of  the  ajioneurosis  of  the 
Tensor  palati  muscle.  At  the  outer  extremity  of  this  ridge  is  a  deep  groove,  con- 
verted into  a  canal  by  its  articulation  with  the  tuberosity  of  the  superior  maxil- 
lary bone,  and  forming  the  posterior  palatine  canal.  Near  this  groove,  the  orifices 
of  one  or  two  small  canals,  accessory  posterior  palatine,  may  frequently  l>e  seen. 
The  anterior  border  is  serrated,  bevelled  at  the  exjKjnseof  its  inferior  surface,  and 
articulates  with  the  palate  process  of  the  superior  maxillary  bone.  The  posterior 
border  is  concave,  free,  and  t^ervcs  for  the  attachment  of  the  soft  palate.  Ita 
inner  extremity  is  sharp  and  pointed,  and  when  united  with  tlie  opposite  bone, 
forma  a  projecting  process,  the  posterior  nasal  spine,  for  the  attachment  of  the 
AjEjgos  uvulae.  The  external  border  is  united  with  ihe  lower  part  of  the  perpen- 
dicular plate  almost  at  right  angles.  The  internal  border,  the  thickest,  is  serrated 
for  articulation  with  its  fellow  of  the  opposite  side;  its  superior  edge  is  raised 
into  a  ridge,  which,  united  with  the  opposite  bone,  forms  a  crest  in  which  the 
Tomer  is  received. 

The     Vertical     Plate    (fig.   51)   is  thin,  of   an 


SI.— Left  Palate  Bone.   Internal  View  (enlai^ed). 


oblong  form,  and  directed 
upwards  and  a  little  in- 
wards. It  presents  two 
surfaces,  an  external  and 
an  internal,  arul  four  bor- 
ders. 

^\iQ  internal  surface  pre- 
sents at  its  lower  part  a 
broad  shallow  depression, 
which  fonna  part  of  the 
inferior  meatus  of  the  nose. 
Immediately  above  this  is 
a  well  marked  horizonttd 
ridge,  the  inferior  turbi- 
nated crest,  for  articulation 
with  the  inferior  turbinated 
bone;  alK)ve  this,  a  second 
broad  shallow  depression, 
which  forms  part  of  the 
middle  meatus,  surmount- 
ed above  by  a  horizontal 
ridge  less  jirominent  than 
tlie  inferior,  tlie  superior 
tarbloatod  crest,  for  articulation  with  the  middle   turbinated  bone.      Above   the 
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groove  on  the  back  of  the  nasal  procesi^  of  the  .superior  maxillary,  and  tlius  aftsisto 
in  fonniiig  the  luchryranl  cfinul.  At  the  juiifiion  of  the  two  middle  fourths  of  the 
bone,  but  encToiieliing  oji  tlie  hitter,  u  broad  thin  plute,  the  tthmoidal  process, 
ascends  to  join  the   uiieifonn   pro- 


53. — Kight  Inferior  Turbinated  Bone. 
Inner  Surface. 
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cess  of  the  ethmoid;  from  the  lower 

border    of   tliis    process,    a     thin 

lamina  of  hone  curves  downwards 

and    outwardi<,  hooking    over    the 

lower  edge    of    the   oriliee   of  the 

antrum,   whieh  it  narrowt<   below: 

it  is  called   the  ma.viihirt/  process, 

and    fixes   the    Ixmo    lirmly  on   to 

the  outer  wall  of  the  nasal  fossa. 

The   inlerior  border  is  tree,  thick 

and     cellular     in    structure,     more 

espeeialty    in    the    centre    of    the 

boiif.     Both    extremities    are   more   or  less  narrow  and  pointed.     11    the  bone 

18  held   so   that  iti*  outer  concave    Burface  is  directed  backwards   (i.e.,  towards 

the  holder),  and  its  superior  border,  from        5^_Right  Inferior  Turbinated  Bone. 

which     the    lachrymal     and     ethm<iidal  Oufor  Surface. 

processes  project,  upwards,  the  lachrymal 

process  will    ho  directed   to   the  side  to 

which  the  bone  belongs. 

iJereiopmeuL  By  a  single  centre 
which  mukes  its  appearance  about  thu 
middle  of  fa:tal  life. 

Artict^lftiions.  With  four  hones;  one 
of  the  cranium,  the  ethmoid,  and  three 
of  the  taee,  the  superior  maxillary,  lachrymal  and  palate. 

No  muscles  are  attached  to  this  bone. 


/j^iWjF 
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Toe  Vomer. 

The  Vomer  is  a  single  bone,  sitnated  Tcrticaily  at  the  back  part  of  the  nasal 
fossa\  forming  part  of  the  septum  of  the  nose.  It  Js  thin,  somewhat  like  a 
ploujrl»f?hare  in  form;  but  it  varies  in  different  individuuls,  being  frequently  bent 
to  one  or  the  other  side;  it  ce— Vomer 

presents  for  examination  two 
surfaces     and    four     borders. 
The     lateral      surfaces      t\r** 
smooth,   marked    with    small 
furrows  for  (he   lodg:mrnt  of 
blood-vessels,  and  by  a  groove 
on    each    side,    sometimes    a 
canal,  the  naso-palatine,  wJiich 
runs  oMjqucly  downwards  and 
forwards  to  the  intermaxillary       «^' 
suture  between  the  two  ani-e-   4^y 
rior  palatine  canals;  it  trans- 
mits the  naso-pahitine  nerve.        ^^^tiTsup  -Ma^^^^"*** 
The     RupiTior     lKnder,     the 

thickest,  presents  a  deep  f^jroove,  bounded  on  each  t^ide  l>y  a  horizontal  projecting 
alaof  bone;  the  g;roovft  receives  the  rostrum  of  t!ie  sjdienoid,  whilst  the  ahe  are 
overlapped  and  retained  by  lamina^  (the  vao;(nal  processes)  which  project  from  the 
under  surface  of  the  body  of  the  sphenoid  at  the  base  of  the  pteryjroid  processes. 
At  the  front  of  the  groove  a  fissure  is  left  for  the  transmission  of  blood-vessels  to 
the  substance  of  tlio  bone.     The  inferior  border,  (he  longest,  is  broad  and  uneven 
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m  Crontj  Trhere  it  articalates  with  the  two  auperior  maxillary  bones;  thin  and 
■barp  behind,  where  it  joins  with  the  puhite  bones.  The  upper  half  of  the  anterior 
border  a«u»Lljr  consists  of  two  laminae  of  bone,  between  which  is  received  the 
perpendicular  plate  of  the  ethmoid,  the  lower  half  consisting  of  a  single  rough 
edge,  also  occasionally  channelled,  which  is  united  to  the  triangular  cartilaf^e  of 
Uie  nose.  The  posterior  border  is  free,  concave,  and  separates  the  nasal  lossas 
behind.     It  is  thick  and  bttid  above,  thin  below. 

Development,  The  vomer  at  an  early  period  consists  of  two  laminiB  separated 
bj  a  very  considerable  interval*  and  enclosing  between  them  a  plate  of  cartilage 
which  is  prolonged  forwards  to  form  the  remainder  of  the  septi*ni»  Ossification 
commences  in  it  at  about  the  same  period  as  in  the  vertebrje,  the  coalescence  of  the 
lamloffi  taking  place  from  behind  forward^*,  but  is  not  complete  until  after 
puberty. 

Articulations.  With  six  bones;  two  of  the  cranium,  the  sphenoid  and  ethmoid; 
and  four  of  the  face,  tlie  two  superior  maxillary  and  the  two  pahtte  bones,  and  with 
the  cartilage  of  the  septum. 

The  vomer  has  no  muscles  attached  to  it. 


The  Infekior  Maxillaky  Bone. 

The  Inferior  MaxiHary  Bone,  the  largest  and  strongest  bone  of  the  face,  serves 
for  the  reception  of  the  lower  teeth.  It  consists  of  u  curved  horizontal  portion, 
the  Uxly,  and  two  perpendicular  portions,  the  rami^  which  join  the  buck  part  of 
the  bfxiy  nearly  at  right  angles. 

The  Horizontal  portion,  or  body  (fig.  56),  is  convex  in  its  general  outline,  and 
eitrred  somewhat  like  a  horse-shoe.     It  presents  for  examination  two  surfaces 

56.— Inferior  Maxillary  Bone.    Outer  Surface.    Side  View. 
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and  two  borders.  The  external  surface  is  convex  from  side  to  side,  concave 
from  above  downwards.  In  the  median  line  is  a  vertical  ridge,  the  symphysis;  it 
extends  from  the  upjjcr  to  the  lower  border  of  the  bone,  and  indicates   the  point 

.of  junction  of  the  two  pieces  of  which  the  bone  is  composed  at  an  early  fieriod  of 
hfe.     The  lower  part  of  tlie  ridge  terminates  in  a  prominent  triangnlar  eminence, 

l^the  mental  process.     On  either  side  of  the  symphysis,  just  below  the  roots  of  the 

I  inciaor  teeth,  is  a  depression,  I  he  incisive  fossa,  for  the  attachment  of  the  Levator 
menti  ;  and  still  more  externally,  a  foramen,  the  mental  foramen,  for  the  passage 

^of  the  mental  nerve  and  artery.     This  foramen  is  placed  just  below  the  root  of 
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the  second  bicuspid  tootli.  Running  outwards  from  the  base  of  tho  mental  process 
on  CMich  side,  h  a.  wt'li-markL-d  ridgo,  tlie  external  olilii^ue  line.  This  ridgy  is  at 
fii'st  nearly  liorixontid,  but  afterwards  iiiclines  upwards  and  iiackwards,  and  is 
continuous  with  the  anterior  border  of  the  ramus  ;  it  art'ords  attaclimeiit  to  the 
Deprcasor  labii  inferioris  and  Depresisor  anguli  oris,  behjw  wliich  the  Platysma 
myoides  is  inserted.  The  external  oblique  Hue,  and  the  internal  or  mylo-Jiyoidean 
line  (to  be  afterwards  described),  divide  the  body  of  the  bono  into  a  su[)erior  or 
alveolar,  and  an  inferior  or  basilar  jwrlion. 

The  infernal  surface  {i\<^,  57)  if*  concave  from  side  to  side,  convex  from  above 
downwards.  Jn  the  middle  line  is  an  indi!«tinet  linear  deprej?ision»  corresponding  to 
the  symphysis  oxternaJlly  ;  on  either  side  of  this  depression,  just  below  its  centre, 
are  four  prominent  tubercles,  placed  in  pairs,  two  above  and  two  below;  they  ore 
called  the  tjenial  tubercles^  and  atfbrd  attacliment,  the  upper  pair  to  the  GJenio-hyo- 
g!os!«i  muscles,  the  lower  pair  to  the  Genio-hyoidei  muscles.  Sometimes  the 
tubercles  on  each  side  are  blended  into  one,  or  ihey  all  unite  into  iiu  irregidar 
eminence  of  bone,  or  nothing  but  an  irre^juhirity  may  be  seen  on  the  surface  of 
the  bone  at  this  part.  On  either  side  of  the  genial  tubercles  is  an  oval  depression* 
the  subtingual  fossa,  for  lodging  the  sublingual  gland  ;  and  beneath  the  fossa,  a 
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rough  depression  on  each  siile^  which  gives  attachment  to  the  anterior  belly  of  the 
Digastric  muscle.  At  the  back  part  of  the  sublingtml  fossa,  the  internal  oblique 
line  (mylo-hyoidean)  commences  ;  it  is  at  first  fidntty  marked,  hut  becomes  more 
distinct  as  it  pasaoa  upwards  and  outwards,  and  is  especially  prominent  opposite 
the  last  two  molar  teeth  ;  it  divides  the  lateral  sarfnce  of  the  bone  into  two  por- 
tions, and  altbrds  attuchuifnt  throughout  its  whcjie  extent  to  (he  Mylo-hyoid 
muscle,  the  Superior  constrictor  beinj^  attached  above  its  posterior  extremity, 
nearer  the  alveolar  margin.  The  portion  of  bnne  above  this  ridge  is  smooth,  and 
covered  by  the  mucous  membrane  of  the  mouth  ;  whilst  that  below  it  presenta  an 
oblong  depression,  the  submaxillary  fossa,  wider  behind  than  in  front,  for  the 
lodgment  of  the  submaxilhiry  gland. 

The  superior  or  alveolar  border  is  wider,  and  its  margins  thicker  behind  than 
in  front.  It  is  hollowed  into  numerous  cavities,  for  the  reception  of  the  terth  ; 
these  are  sixteen  in  number,  and  vary  in  depth  and  stKe  according  to  the  t«eth 
which  they  contain.     To  its  outer  side,  the  Buccinator  nniscle   is  attached  as  far 
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farmM  as  the  first  molar  tooth.  Tlie  inferior  border  is  rounded,  longer  than  the 
fOperior,  and  thicker  in  front  than  belitnd  ;  it  presents  a  i^hallow  groove,  just 
where  the  body  joins  the  ramus,  over  which  the  facial  arterj  turns. 

The  Perpendicular  Portions^  or  Rami^  are  of  a  quadrilateral  form.  Each 
pRMWOts  for  exnniination  two  surfaecR,  four  borders,  and  two  processes.  The 
€Stfmai  surface  is  tint,  marked  witli  rid^xes,  and  gives  attachment  throughout 
wmriy  tlic  whole  of  its  extent  to  the  Masseter  muscle.  The  internal  surface 
presents  alx>ut  its  centre  the  oblique  aperture  of  the  inferior  dental  canal,  for  the 
paeaage  of  the  inferior  dental  vessels  and  nerve.  Tht?  margin  of  this  opening 
is  irreg:ular  ;  it  presents  in  front  a  prominent  ridge,  surmounted  by  a  sharp  spine, 
which  gives  attachment  to  the  internal  lateral  ligament  of  the  lower  jaw  ;  and  at 
il«  lower  and  back  part  a  notch  leading  to  a  groove,  the  mylo-hyoidean,  which 
runs  obliquely  downwards  to  the  buck  part  of  the  submaxillary  fossa  ;  and  lodges 
the  mylo-hyoid  vessels  and  irtvc  ;  behind  the  groove  is  a  rough  surface,  for  the 
insertion  of  the  loternal  pterygoid  muscle.  The  interior  dental  catial  descends 
obliquely  downwards  and  forwards  in  the  substance  of  the  ramus,  and  tlu.'n  hori- 
zontally forwards  in  the  bo<ly  ;  it  is  here  placed  under  the  alveoli,  with  which  it 
communicates  by  snmll  openings.  On  arriving  at  the  incisor  teeth,  it  turns  back 
to  communicate  with  the  mental  foramen,  giving  off  two  small  canals,  which  run 
forward,  xo  be  lost  in  the  cancellous  tissue  of  the  bone  beneath  the  incisor  teeth. 
This  canal,  in  the  posterior  two-thirds  of  the  bone,  runs  nearer  the  internal  sur* 
face  of  llie  jaw  ;  and  in  the  anterior  third,  nearer  its  external  surfuce.  Its  walls 
are  composed  of  compact  tissue  at  either  extremity,  and  of  cancellous  in  the  centre. 
It  contains  the  inferior  dental  vei^sels  and  nerve,  from  which  branches  are  dis- 
tributed to  the  teeth  through  small  apertures  at  the  bases  of  the  alveoli.  The  upper 
border  of  the  ramus  is  thin,  and  presents  two  processes,  separated  by  a  deep 
concavity,  the  sigmoid  notch.  Of  these  processes,  the  anterior  is  the  coronoid, 
the  posterior  the  condyloid. 

The  Coronoid  Process  is  a  thin,  flattened,  triangular  eminence  of  bone,  which 
varies  in  shape  and  size  in  ditferent  sulijecte,  and  serves  chiefly  for  the  attach- 
ment of  the  Temporal  muscle.  Itft  external  surface  is  smooth,  and  aftbrda 
attachment  to  the  Masseter  and  Temporal  muscles.  Its  internal  surface  gives 
attachment  to  tlie  Temporal  nmscle,ai»d  presents  the  commencement  i»f  a  longitudinal 
ridge,  which  is  continued  to  the  posterior  part  of  the  alveolar  process.  On  the 
outer  side  of  this  ridge  is  a  deep  groove,  continued  Indow  on  (he  outer  side  of  the 
alveolar  process;  this  ridge  and  part  of  the  groove  uftbrd  atraebment,  above,  to 
l]»e  Temfwral;  IkjIow,  to  the  Buccinator  muscle. 

Tlie  Condyloid  Process,  shorter  but  thicker  than  the  coronoid,  consists  of  two 
portions:  the  condyle,  and  the  coustricted  portion  which  su]>port8  tlie  condyle,  the 
neck.  The  condyle  is  of  an  oblong  form,  its  long  axis  being  transverse,  and  set 
obliquely  on  the  neck  in  such  a  manner  that  its  outer  end  is  a  littSe  more  forwtu'd 
and  a  little  higher  than  its  inner.  It  is  convex  from  before  backwards,  and  from 
side  to  side,  the  articular  sm'face  extending  further  on  the  posterior  than  on  the 
anterior  surface.  The  neck  of  the  condyle  is  tiatteued  Irom  before  backwards, 
and  strengthened  by  ridges  which  descend  from  the  ibre  part  and  sides  of  the 
tondyle.  Its  lateral  margins  are  narrow,  and  present  externally  a  tubercle  for 
llie  external  lateral  ligament.  Its  posterior  surface  is  couvex;  its  anterior  is 
hollowed  out  on  its  inner  side  by  a  depression  (the  pterygoid  fossa)  for  the  attach* 
ment  of  tlie  External  pterygoid.  The  lower  border  oi'  the  ramus  is  thick,  straight, 
and  continuous  with  tlie  body  of  the  bone.  At  its  junction  with  ihe  posterior 
border  is  the  angle  of  the  jaw,  which  is  either  inverted  or  everted,  and  marked  by 
rough  oblique  ridges  on  each  side  for  the  attachment  of  the  Masseter  externally, 
and  the  Internal  pterygoid  internally;  the  styio-maxiUary  ligiunent  is  attached  to 
the  bone  between  these  muscles.  The  anterior  border  is  thin  above,  thicker 
below,  and  continuous  with  the  external  oblique  line.  The  posterior  border  is 
thick,  smooth,  rounded,  and  covered  l>y  the  parotid  gland. 
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58.^At  Birth. 


59.— At  Puberty. 


6o. — In  the  Adult. 


6 1.— In  Old  Age. 
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The  Sigmoid Noich^  separating  the  two  processes,  is  a  deep  semllanar  depression, 
rroiBiiMl  by  the  masseteric  arterj  and  nerve. 

I^evriopment.  This  bone  is  formed  at  such  an  early  period  of  life,  before,  indeed, 
any  otbtsr  bone  except  the  clavicle,  that  it  has  been  foond  Impossible  at  present 
to  determine  its  earliest  condition.  It  appears  probable,  however,  that  it  \s  deve- 
loped by  two  centres,  one  for  each  lateral  half,  the  two  se^jnieuts  meeting  at  the 
flymphysifi,  where  they  become  united.  Additional  centres  have  abo  been  described 
for  the  coroooid  process,  the  condyle,  the  angle,  and  the  thin  plate  of  bone  whicli 
forms  the  inner  side  of  the  alveolus. 

Changes  produced  is  the  Lower  Jaw  by  Age. 

The  changes  which  the  Lower  Jaw  undergoes  after  l>irth,  relate — i.  To  the  alterations 
effected  in  the  body  of  the  bone  by  the  first  and  second  dentitions,  the  loss  of  the  t«eth  in 
the  aged,  and  the  subsequent  absorption  of  the  alveoJL  z.  To  the  b'uq  and  situation  of  the 
dentM  canal ;  and,  3.  To  the  angle  at  which  the  ramus  joins  with  the  boHy. 

At  birth  (fig.  58),  the  Iwne  consists  of  two  lateral  halves*^  united  by  fibro-cartilaginoua 
tiasae,  in  which  one  or  two  osseous  nuclei  are  generally  fouml  The  body  la  a  mere  shell  of 
bone  containing  the  sockets  of  the  two  incisor,  the  canine,  and  the  two  temporary"  molar 
teeth,  imperfectly  partitioned  from  one  another.  The  dental  canal  is  of  lar^e  size,  and 
nina  near  the  lower  border  of  the  bone,  the  mental  forameu  opening  beneath  the  socket  of 
the  first  molar.  The  angle  is  obtuse,  from  the  jaws  not  being  as  yet  separated  by  the 
eruption  of  the  teeth. 

J/ier  birth  (fig.  59),  the  two  segments  of  the  bona  become  joined  at  the  symphysis,  from 
below  upwards,  in  the  first  year  ;  bat  a  trace  of  separation  may  bo  visible  in  tlie  beginning 
of  the  aecoud  year,  near  the  alveolar  margin.  The  body  becomes  elongated  in  its  whole 
length,  but  more  especially  behind  the  mental  foramen,  to  provide  space  for  the  three 
additional  teeth  developed  111  this  part.  The  depth  of  the  Ixniy  becomes  greater,  owing  to 
increased  growth  of  the  alveolar  part,  to  afford  room  for  the  fangs  of  the  teeth,  and  by 
thickening  of  the  subdental  portion  which  enables  the  jaw  to  withstand  the  powerful  action 
of  the  masticatory  muscles  ;  but  the  alveolar  portion  is  the  deejwr  of  the  two,  and,  conse- 
1 4|iiently,  the  chief  part  of  fche  body  lies  above  the  oltlifine  line.  The  dental  canal,  fd'ter  the 
'  Moond  dentition,  is  situated  just  above  the  level  of  the  mylo-hyoid  ridge  ;  and  the  mental 
foramen  occupies  the  position  usual  to  it  in  the  aduli  The  angle  becomes  less  obtuse, 
owing  to  the  separation  of  the  jaws  by  the  teeth. 

In  the  adult  (fig.  60),  the  alveolar  and  basilar  portions  of  the  body  are  usually  of  equal 
depth.  The  mental  foramen  opens  midway  between  the  upper  and  lower  border  of  the 
bone,  and  the  dental  canal  ruuH  nearly  parallel  with  the  mvlo-hyoid  line.  The  ramus  is 
almost  vertical  in  direction,  and  joins  the  body  nearly  at  rigbt  angles. 

In  old  age  (fig.  61),  the  bone  becomes  greatly  reduced  in  size;  for,  with  the  loss  of  the 
teeth,  the  alveolar  iiroceas  is  absorbed,  GUid  the  basilar  part  of  the  bone  alone  remains  ; 
consequently,  the  chief  part  of  the  bone  is  bdow  the  oblique  line.  Tlie  dental  canal,  with 
the  mental  foramen  opening  from  it,  is  close  to  the  alveolar  border.  The  rami  are  oblique 
in  direction,  and  the  aogle  obtuse. 

Articulations.    With  the  glenoid  fossse  of  the  two  temporal  bones. 

Attachment  of  Musefes.  To  its  external  surface,  commencing  at  the  symphysis, 
and  proceeding  Itackwards:  Levator  menti,  Depressor  labii  luferioris.  Depressor 
anguli  oris,  Platysma  myoides,  Buccinator,  Ma^seter.  To  its  internal  surface,  com- 
mencing at  the  same  point:  Gcnto-hyo-glossiis,  Genio-hyoideos^  Mylo-hyoidcus, 
Digastric,  Superior  constrictor,  Temporal,  Internal  pterygoid,  External  pterygoid. 


THE  SUTURES. 

The  bones  of  the  cranium  and  face  are  connected  to  each  other  by  means  of 
sutures.  These  sutures  are  rows  of  dentated  processes  of  bone,  prelecting  trom 
the  edge  of  either  bone,  and  locking  into  each  other;  the  dentations,  however,  are 
confined  to  the  external  table,  the  edges  of  the  interna!  table  lying  merely  in 
apposition.  The  Cranial  Suturts  may  be  dividtMl  into  three  sets:  I.  Those  at  the 
vertex  of  the  skull.     2.  Those  at  the  side  of  the  skull.     3.  Those  at  the  base. 

The  eu tores  at  the  vertex  of  the  skull  are  three:  the  sagittal,  coronal,  and 
lambdoid. 

The  Sagittal  Suture  (interparietal)  is  formed  by  the  junction  of  the  two  parietal 
bones,  and  extends  from  the  middle  of  the  frontal  bone,  backwards  to  the  Bujterior 
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angle  of  the  occipital.  In  clu'ldliood,  and  occasionally  in  the  adult,  when  the  two 
halves  of  the  frontal  bone  are  not  united,  it  is  continued  torwards  to  the  root  of  the 
nose.  This  suture  sometimea  presents,  near  its  posterior  extremity,  the  parietal 
foramen  on  each  side;  and  in  front,  where  it  joins  the  coronal  suture,  a  space  is 
occasionally  left,  which  eneloses  a  largo  Wormian  bone,     • 

The  Coronal  Suture  (froHto-parictnl)  extends  transversely  acrosa  the  vertex 
of  the  skull,  and  connects  the  frontnl  with  tlie  parlctu!  bones.  It  eoniraences  at 
the  extremity  of  the  great  wing  of  the  K[ihcu*«id  on  one  side,  and  terminates  at  the 
same  point  on  the  opposite  side.  The  dentations  of  this  suture  are  more  miirkvd 
at  the  sides  than  at  the  summit,  and  are  ao  constructed  that  the  frontal  rests  on  the 
parietal  above,  wliilst  laterally  the  frontal  supports  the  parietal. 

The  Lamhdoiil  Sttittre  ( occipito-partcfaf  J^  so  called  from  its  resemblance  to  the 
Greek  letter  A,  count ets  the  occipitid  with  the  pra-iutal  honej*.  It  eonuuences  on 
eacli  pide  at  the  mastoid  portion  of  the  temporal  bone,  and  inclines  upwards  to  the 
end  of  the  ^sagittal  suture.  The  dentntions  of  this  suture  are  very  deep  and  distinct, 
and  are  often  interrupted  by  several  small  Wormian  bones. 

The  sutures  at  the  side  of  the  skull  are  also  three  in  number:  the  spheno-parietal, 
Bquamo- parietal,  and  mas  to- parietal*  They  are  subdivisions  of  a  single  suture, 
foi-med  between  the  lower  border  of  the  parietal,  and  the  temporal  and  sphenoid 
bones,  and  which  extends  from  the  lower  end  of  the  lambdoid  suture  behind,  to 
the  lower  end  of  the  coronal  i^uture  in  front. 

The  Spheno-parietal  is  \erj  short;  it  is  formed  by  the  tip  of  the  great  wing  of 
the  sphenoid,  which  overlaps  the  anterior  inferior  angle  of  the  parietal  bone. 

The  Sf/uamo-pariefa/,  or  f^quamous  suture,  is  arched.  It  is  formed  by  the 
squamous  portion  of  the  temporal  bono  overlapping  the  middle  division  of  the  lower 
border  of  tfie  parietid. 

The  MfntO'pfirietal  is  a  short  suture,  deeply  dentated,  formed  by  the  posterior 
inferior  angle  of  the  parietal,  and  the  superior  border  of  the  mastoid  portion  of  the 
temporal. 

The  sutures  at  the  base  of  the  skuU  are,  the  basilar  in  the  centre,  and  on  each 
side,  the  petro-occipital,  the  masto-occipital,  the  petro-sphenoidal,  and  the  squamo- 
sphonoidal. 

The  Basilar  Suture  is  formed  by  the  junction  of  the  basilar  surface  of  the 
occipital  bone  with  the  j.)osterior  surface  of  the  body  of  the  sphenoid.  At  an  early 
period  of  life,  a  thin  plate  of  cartilage  exists  between  these  bones;  but  in  the  adult 
they  become  inseparably  united.  Between  the  outer  extremity  of  the  basilar  suture, 
and  the  termination  of  the  lambdoid,  an  irregular  suture  exists,  which  is  subdivided 
into  two  portions.  The  inner  jrortion,  fonned  by  the  union  of  the  petrous  part  of 
the  temporal  with  the  occipital  bone,  is  termed  the  pefro-occtpital.  The  outer 
portion,  fonned  by  the  junction  of  the  mastoid  part  of  the  temporal  with  the  occi- 
pital, is  called  the  masto-occipital.  Between  the  bones  forming  the  petro-occipilal 
suture,  a  thin  plate  of  cartilage  exists;  in  the  masto-occipital  ia  occagionally  found" 
the  opening  of  the  mastoid  fornmen.  Between  the  outer  extremity  of  the  basilar 
suture  and  the  spheno-parietal,  an  irregular  suture  may  be  seen,  formed  by  the  union 
of  the  sphenoid  with  the  temporal  bone.  The  inner  and  smaller  portion  of  this 
suture  is  termed  the  petro-sphenoidal;  it  is  formed  between  the  petrous  portion  of 
the  temporal,  and  the  great  wing  of  the  sphenoid;  the  outer  jmrtion,  of  greater 
length,  and  arched,  ia  formed  between  tlie  squamous  portion  of  the  temporal,  and 
the  great  wing  of  the  sphenoid:  it  is  called  the  squamo-s^phenoklal. 

The  cranial  bones  are  connected  with  those  of  the  face,  and  the  facial  bones  with 
each  other,  by  numerous  sutures,  which,  though  distinctly  marked,  have  received 
no  sjjecial  names.  The  only  remaining  suture  deserving  especial  consideration,  is 
the  transverse.  This  extends  across  the  upper  part  of  the  face,  and  is  formed  l)y 
the  junction  of  the  frontal  with  the  facial  bones;  it  extends  from  the  external 
angular  process  of  one  side,  to  the  same  point  on  the  opposite  side,  and  connects 
the  frontal  with  the  malar,  the  i^phenoid,  the  ethmoid,  the  lachrymal,  the  superior 
niaxilbiry,  and  the  nasal  bones  on  each  side. 
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The  suturee  remain  8ei>arate  for  a  considerable  period  after  the  complete  forraa- 
I  tion  of  the  skull.  It  is  probable,  that  they  serve  the  purpose  of  permitting  the 
I  growth  of  the  bones  at  their  margins;  while  their  pjeciiiiar  formation,  and  the 
interposition  of  the  satural  ligament  between  the  hones  formin*^  them,  prevents 
the  dispersion  of  blows  or  jara  received  wpon  the  skull.  Dr.  Ilumphrj  remarks, 
*  that,  as  a  general  rule,  the  sutures  are  first  obliterated  at  the  parts  in  which  the 
ossification  of  the  skull  was  last  completed,  viz.,  in  the  neighbourhood  of  the 
fontanelles ;  and  the  cranial  bones  seem  in  this  respect  to  observe  a  similar  law  to 
that  which  regulates  the  union  of  the  epiphyses  to  the  shafts  of  the  long  bones.* 

The  Skull. 

The  Sknll,  formed  by  the  union  of  the  several  cranial  and  facial  bones  already 
ribed,  when  considered  as  a  whole,  is  divisible  into  fivt?  regions:  a  superior 
»ion  or  vertex,  an  inferior  region  or  base,  two  lateral  regions,  and  an  anterior 
1  region,  the  face. 

Vkktex  of  the  Skull, 

The  Superior  Region,  or  Vertex^  presents  two  surfaces,  an  external,  and  an 
internal. 

Tlie  External  Surface  is  bounded,  in  front,  by  the  nasal  eminences,  and  super- 
ciliary ridgos;  behind,  by  tlie  occipital  protuberance  and  .superior  curved  lines  of 
;  the  occipital  1m me;  laterally,  by  an  imaginary  line  extending  from  the  outer  end  of 
the  superior  curved  line,  along  the  temporal  ridge,  to  the  external  angular  process 
of  the  frontal.  This  surface  includes  the  vertical  portion  of  the  frontal,  the  greater 
part  of  the  parietal,  and  the  superior  third  of  the  occipital  bone;  it  is  smooth, 
convex,  of  an  elongated  oval  form,  crossed  transversely  by  the  coronal  suture,  and 
from  before  backwards  by  the  Bagittal,  which  terminates  behind  in  the  lanibdoid. 
From  before  backwards  may  be  seen  the  frontal  eminences  and  remains  of  the  suture 
connecting  the  two  lateral  halves  of  the  frontal  bone;  on  eacli  side  ot  the  sagittal 
llure  is  the  parietal  foramen  and  parietal  eminence,  and  still  more  posteriorly  the 

Bth  convex  surface  of  the  occipital  bone. 
^The  Internal  Surface  is  concave,  presents  eminences  and  depressions  for  the 
coiDvolutions  of  the  cerebrum,  and  nunierons  furrows  for  the  lodgment  of  branches 
of  the  meningeal  arteries.  Along  the  middle  line  of  this  eurfaee  is  a  longitudinal 
l^roove,  narrow  in  front,  where  it  terminates  in  the  frontal  crest;  broader  behind; 
it  lodges  the  superior  longitudinal  sinus,  and  its  margins  afford  attachment  to  the 
falx  cerebri.  On  either  side  of  it  are  several  depressions  for  the  Pacchionian 
bodies,  and  at  its  back  part,  the  internal  openings  of  the  parietal  foramina.  Thia 
face  is  crossed,  in  front,  by  the  coronal  suture;  from  before  backwards,  by  the 
?ttal;  behind,  by  the  lambdoid. 


Base  of  the  Skull. 

The  Inferior  neffion,  or  base  of  the  skull  presents  two  surfaces,  an  internal  or 
cerebral,  and  an  external  or  basilar. 

The  Internai,  or  Cerebral  Surface  (fig.  62),  presents  three  fossaj  on  each  side, 
called  the  anterior,  middle,  and  posterior  fossas  of  the  cranium. 

The  Anterior  Fossa  is  formed  by  the  orbital  plate  of  the  frontal,  the  cribriform 
plate  of  the  ethmoid,  the  ethmoidal  process  and  lesser  wing  of  the  sphenoid.  It  is 
the  most  elevated  of  the  three  fossae,  convex   externally  where  it  corresponds  to 

I  the  roof  of  the  orbit,  concave  in  the  median  line  in  the  situation  of  the  cribriform 
plate  of  the  ethmoid.  It  is  traversed  by  three  sutures,  the  ethmoido-frontal,  cthmo- 
sphenoidal,  and  fronto-sphenoida!  ;  and  lodges  the  anterior  lobe  of  the  cerebrum. 
It  presents,  in  the  median  line,  from  before  backwards,  the  commencement  of  tlie 
groove  for  the  superior  longitudinal  sinus,  and  the  crest  for  the  attachment  of  the  falx 
i 1^ 
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I  by  three  rows  of  orilices  for  iu  filaments,  and  iu  front  by  a  slit-like 
opening,  for  the  naaal  branch  of  the  opiithalnilc  nerve.  On  the  outer  side  of  each 
olfACtory  groove  arfl  the  internnl  openings  of  the  anterior  and  posterior  ethraoidul 
fonunina ;  the  former,  situated  about  the  middle  of  the  outer  margin  of  the  olfactory 
groove,  transmits  the  nasat  nerve,  which  runs  in  a  depression  along  the  surface  of 
the  ethmoid,  to  the  slit-like  opening  above  mentioued  ;  whilst  the  posterior  eth- 
moidal foramen  opens  at  the  back  part  o£  this  margin  under  cover  of  the  projecting 
lamina  of  the  sphenoid:  it  transmits  the  posterior  ethmoidal  artery  and  vein  to  tho 
posterior  ethmoidal  cells.  Further  back  in  the  middle  line  is  the  ethmoidal  spine, 
boanded  behind  by  an  elevated  ridge,  separating  a  longitudinal  groove  on  each 
side  which  support-s  the  olfactory  nerve.  Tho  anterior  fossa  presents  laterally 
eminences  and  depressions  for  the  convolutions  of  the  brain,  and  grooves  for  tho 
lodgment  of  the  anterior  meningeal  arteries. 

The  Middle  Fossa^  somewhat  deeper  than  the  preceding,  is  narrow  in  the  middle, 
and  l>ecomes  wider  as  it  expands  laterally.  It  is  bounded  in  front  by  the  posterior 
tnargia  of  the  lesser  wing  of  the  sphenoid,  tho  anterior  clinoid  process,  and  the 
anterior  margin  of  the  optic  groove ;  behind,  by  the  petrous  portion  of  the  temporal, 
and  basilar  suture  ;  externally,  by  the  .squamous  portion  of  the  temjmral,  and 
anterior  inferior  angle  of  the  parietal  bone,  and  is  separated  from  its  fellow  by  tho 
sella  Turcica.  It  is  traversed  by  four  sutures,  the  squamous,  spheno-parietul, 
spbeiio-tem(>oral,  and  petro-sphenoidal. 

In  the  middle  line,  Irom  before  backwards,  la  the  optic  groove,  which  supports 
the  optic  commissure,  terminating  on  each  side  in  the  optic  foramen,  for  tho 
.passage  of  the  optic  nerve  and  ophthalmic  artery  ;  behind  the  optic  groove  is  tho 
olivary  process,  and  lat*^rally  the  anterior  clinoid  processes,  to  which  are  attached 
the  folds  of  the  dura  mater,  which  form  the  cavernous  sinuses.  Separating  the 
iddie  fossje  is  the  sella  Turcica,  a  deep  depression,  which  lodges  the  pituitary 
bounded  in  front  by  a  small  eminence  on  either  side,  the  middle  clinoid 
and  l>ehind  by  a  broad  square  plate  of  bone,  surmounted  at  each  superior 
*»gle  hy  a  tubercle,  the  posterior  cliooid  process  ;  beneath  the  latter  process  is  a 
grooYe,  for  the  sixth  nerve.  On  each  side  of  the  sella  Turcica  is  the  cavernous 
groore;  it  is  broad,  shallow,  and  curved  somewhat  like  the  italic  letter/;  it 
commences  behind  at  the  foramen  hicerum  medium,  and  terminates  on  the  inner 
tide  of  the* anterior  clinoid  process.  This  groove  lodges  the  cavernous  siuus,  tho 
Intemat  carotid  artery,  and  the  nerves  of  the  orbit.  The  sides  of  the  middle 
are  of  considoral»le  depth  ;  they  present  craiuences  and  depressions  for  the 
le  lobes  of  the  brain,  and  grooves  for  the  branches  of  the  middle  raeniugeaJ 
firtery  ;  the  latter  commence  on  the  outer  side  of  the  foramen  spinosum,  and 
consist  of  tAVo  large  branches,  an  anterior  and  a  posterior  ;  the  former  passing 
upwards  and  forwards  to  the  anterior  inferior  angle  of  the  parietal  bone,  tho 
latter  passing  upwards  and  backwards.  The  following  foramina  may  also  be  seen 
from  before  backwards.  Most  anteriorly  is  the  foramen  lacerum  anterius,  or 
sphenoidal  fissure,  formed  above  by  the  lesser  wing  of  the  sphenoid  ;  below,  by 
the  greater  wing  ;  internally,  by  the  body  of  the  sphenoid  ;  and  completed  exter- 
nally by  the  orbiUil  plate  of  the  frontul  bone.  It  transmits  the  third,  fourth,  the 
three  branches  of  the  ophthalmic  division  of  the  iiftli,  the  sixth  nerve,  and  the 
ophthalmic  vein.  Behind  the  inner  extremity  of  tho  sphenoidal  fissure  is  tho 
foramen  rotund um,  for  the  passage  of  the  second  division  of  the  fifth  or  sujierior 
maxillary  nerve  ;  stilt  more  posteriorly  is  seen  a  small  orifice,  the  foramen 
Vesalii,  an  opening,  situated  l>etwcen  the  foramen  rotundum  and  ovale,  a  little 
internal  to  both;  it  varies  in  size  in  diJferent  individuals,  and  is  often  absent; 
when  present,  it  trausmits  a  small  vein.  It  opens  below  in  the  pterygoid  fossa, 
just  at  the  outer  side  of  the  scaphoid  depression.  Behind  and  external  to  tho 
latter  opening  is  the  foramen  ovale,  which  transmits  the  third  division  of  the  fifth 
or  inferior  maxillary  nerve,  the  small  meningeal  arteiy,  and  the  small  petrosal 
On  the  outer  side  of  the  foramen  ovale  is  the  foramen  spinosum,  for  tho 
;e  of  the   middle   meningeal  artery;  and  on  the   inner  side  of  the  foramen 
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ovale,  tlie  forameu  lacerum  medium,  Tlie  lower  part  of  thia  aperture  is  filled  up 
with  cartiluge  iu  the  recent  stat^;.  On  iha  anterior  surtVice  of  the  petrous  |>ortion 
of  tlie  temporal  bone  is  seen,  from  without  inwards,  the  eminence  caused  by  the 
projection  of  the  superior  semi  circular  ciuial,  the  groove  leading  to  the  hiatus 
Fallopii,  for  the  transmission  of  the  petrosal  branch  of  the  Vidian  nerve  ;  beneath 
it,  the  Hraaller  groove,  for  the  passage  of  the  smaller  petrosal  nerve  ;  and,  near 
the  apex  of  the  bone,  the  depression  for  the  Gasserian  ganglion,  and  the  orifice 
of  the  carotid  canal,  for  the  passage  of  the  internal  carotid  artery  and  carotid 
plexus  of  nerves. 

The  Posterior  Fossa,  deeply  concave,  is  the  largest  of  the  three.,  and  situated 
on  a  lower  level  than  either  of  the  preceding.  It  is  formed  by  the  occipital,  the 
petrous  and  mastoid  portions  of  the  temporal,  and  the  posterior  inferior  angle  of 
the  parietal  bone;  is  crossed  by  three  sutures,  the  petro-occipital,  mas  to- occipital, 
and  masto-parietal ;  and  lodges  the  cerebelhira,  pons  Varolii,  and  medulla  oblon- 
gata. It  is  separated  from  the  middle  £o»81a  in  the  median  lino  by  the  basilar 
suture,  and  on  each  side  by  the  superior  border  of  the  petrous  portion  of  the 
temporal  bone.  This  serves  for  the  attachment  of  the  tentorium  cerebelli,  is 
gi"ooved  externally  for  the  superior  petrosal  sinus,  and  at  its  inner  extremity  pre- 
sents a  notch,  upon  which  rests  the  fifth  nerve,  Its  circumference  is  bounded 
posteriorly  by  the  grooves  for  tlie  lateral  sinuses.  In  the  centre  of  this  fossa  is 
the  foramen  magnum,  bounded  on  either  side  by  a  rough  tubercle,  which  gives 
attachment  to  the  odontoid  ligaments;  and  a  little  above  these  are  seen  the 
internal  openings  qf  the  anterior  condyloid  ioraraina.  In  front  of  the  foramen 
magnum  is  the  basilar  process,  grooved  for  the  support  of  the  medulla  oblongata 
and  pons  Vai'olii,  and  articulating  on  each  side  with  the  petrous  portion  of  the  tem- 
poral bone,  forming  the  petro-occipital  suture,  the  anteriorhalf  of  which  is  grooved 
for  the  inferior  petrosal  sinus,  the  posterior  half  being  encroached  upon  by  the 
forameu  lacerum  posterius,  or  jugular  foramen.  This  foramen  is  partially  subdivided 
into  two  partsi  the  posterior  and  larger  diviaiou  transmits  the  internal  jugular 
vein,  the  anterior  the  eighth  pair  of  nerves.  Above  the  jugular  foramen  is  the 
internal  auditoiy  forameu,  for  the  auditory  and  facial  nerves  and  auditory  artery; 
behind  and  external  to  this  is  the  slit-like  opening  leading  into  tlie  aquteductua 
vestibuli;  whilst  between  the  two  latter,  and  near  the  superior  border  of  tho 
petrous  portion,  is  a  small  triangular  depression  which  lodges  a  lirocesa  of 
the  dura  mater,  and  occasionally  transmits  a  small  vein  into  the  substance  of  the 
bone.  Behind  the  foramen  magnum  are  the  inferior  occipital  fosstc,  which  lodge 
the  lateral  lobea  of  the  cerel>elium,  separated  from  one  another  by  the  internal 
occipital  crest,  which  serves  for  the  attachment  of  the  falx  cerebelli,  and  lodges 
the  occipital  sinuses.  These  foflsae  are  surmounted,  above,  by  the  deup  transversu 
grooves  for  the  lodgment  of  the  lateral  sinuses.  These  channels,  in  their  passage 
outwards,  groove  the  oecipitid  bone,  the  posterior  inferior  angle  oi'  the  parietal,  tho 
mastoid  portion  of  the  ten^ponil,  and  tlio  occipital  just  behind  the  jugular  fonmicn, 
at  the  back  part  of  which  they  terminate.  Where  this  sinus  grooves  the  mastoid 
part  of  the  temporal  Jione,  the  oriJice  of  the  mastoid  foramen  may  be  seen;  and, 
just  previous  to  its  termination,  it  has  opening  into  it  the  posterior  condyloid 
foramen. 

The  External  Surfaee  of  the  base  of  the  Skull  (fig.  63)  is  extremely  irregular. 
It  is  bounded  in  front  by  the  incisor  teeth  iu  the  upper  jaws;  beliiud,  by  the 
superior  curved  lines  of  the  occipital  bone;  and  laterally,  by  tho  alveolar  oi-ch,  the 
lower  border  of  tho  malar  hone,  the  zj'goma,  and  an  imaginary  line,  extending 
from  the  zygoma  to  the  mastoid  process  ami  extremity  of  the  superior  curved  line 
of  the  occiput.  It  is  fonucd  by  the  palate  processes  of  two  superior  maxillary 
and  palate  bones,  the  vomer,  the  pterygoid,  under  surface  of  the  great  wing, 
spinous  process  and  part  of  the  body  of  the  spheuoid,  tJie  under  surface  of  the 
squamous*,  mastoid,  and  petrous  portions  of  the  temi»oral,  and  the  under  surface  of 
the  occipital  lone.  The  anterior  part  of  the  base  of  the  skull  is  raised  aboye  Qnb 
level  of  the  rest  of  this  surface  (when  the  skul!  is  turned  over  for  the  purpose  of 


n 


OSTEOLOGY. 


jftw;  they  vary  in  depth  and  size  according  to  the  teetli  they  contain*  Imtno- 
diately  behind  tho  incisor  teeth  is  the  anterior  palatine  fossa.  At  the  bottom  ol 
this  foesft  may  usually  be  seen  four  npertiires,  two  plawd  lati^nilty,  which  open 
above,  one  in  the  floor  of  each  noslril,  and  transmit  tlie  miterior  palatine  vessels, 
and  two  in  the  median  line  of  the  intennaxillttry  suture^  one  in  front  of  the  other, 
the  anterior  transmitting  the  letlt,  and  the  posterior  (the  larger)  the  right  naso- 
palatine nerve.  These  two  latter  canals  are  sometimes  wanting,  or  they  may 
join  to  form  a  single  one,  or  oae  of  tliera  may  open  into  one  of  the  lateral  enntils 
above  referred  to.  The  palatine  vault  is  concave,  uneven,  perforated  by  uumtTOos 
foramina,  marked  by  depreesions  for  the  palatal  glands,  and  crossed  by  a  crucial 
suture,  formed  by  the  junction  of  the  four  bones  of  which  it  is  composed.  One  or 
two  smalt  foramina,  in  the  alveolar  margin  behind  the  incisor  teeth,  occasionally 
seen  in  the  adult,  almost  constant  in  young  Bubjects,  are  called  the  incisive 
foramina;  tliey  transmit  nerves  and  vessels  to  the  incisor  teeth.  At  each  pos- 
terior angle  of  thi!  hard  pahite  is  the  posterior  palatine  forameti,  for  the  transmission 
of  the  posterior  pahitiue  vei^ssels  and  anterior  palatine  nerve,  and  running  forwards 
and  inwards  from  it  a  groove,  which  lodges  tlic  ^amc  vessels  and  nerve.  Behind 
the  posterior  palatine  foramen  is  the  tuberosity  of  the  palate  bone,  perforated  by 
one  or  more  accessory  posterior  palatine  canals,  and  markeil  by  the  commencement 
of  a  ridge,  which  runs  transversely  inwards,  and  serves  for  tlie  attachment  of  the 
tendinous  expansion  of  the  Tensor  palati  muscle.  Projecting  backwards  from  the 
centre  of  the  posterior  l>order  of  the  hard  pnlate  is  the  posterior  nasal  spine,  for 
the  attachment  of  the  Ajzygos  uvuhe.  Behind  and  above  the  hard  palate  is  tho 
posterior  aperture  of  the  nares,  divided  into  two  parts  by  tlie  vonicr,  bounded 
above  by  the  body  of  the  sphenoid,  below  by  the  horizontal  plate  of  the  palate 
bone,  and  laterally  by  tho  pterygoid  proccsises  of  the  sphenoid.  Each  aperture 
measures  about  an  inch  in  the  vertical,  and  Fmlf  an  inch  in  the  transverse  direc- 
tion. At  the  base  of  the  vomer  may  be  seen  the  expanded  ala;  of  this  bone, 
receiving  between  them  the  rostrum  of  the  sphenoid,  Near  the  lateral  margins  of 
the  vomer,  nt  tho  root  of  the  pterygoid  processes  are  the  pterygo-patatsne 
canals.  The  pterygoid  process,  which  bounds  the  posterior  nares  on  each  side, 
presents  near  its  base  the  pterygoid  or  Vidian  Ciinai,  for  the  Vidian  nerve  and 
ai'tery.  Each  process  consists  of  two  plates,  whicli  bifurcate  at  the  extremity  to 
receive  the  tuberosity  of  t!ic  palate  bone,  and  are  separated  behind  by  the  pterygoid 
fossa,  which  lodges  the  Internal  pterygoid  muscle.  Tho  internal  plate  is  long  and 
narrow,  presenting  on  the  outer  side  of  its  base  the  scaphoid  fossa,  for  the  origin 
of  the  Tensor  palati  muscle,  and  at  its  extremity  the  hamular  process,  around 
which  the  tendon  of  this  muscle  turns.  Tho  external  pterygoid  [ilate  is  broad, 
fortns  tlie  inner  boundary  of  the  zygomatic  fossa,  and  afibrds  attachment,  by  its 
outer  surface,  to  the  External  pterygoid  muscle. 

Behind  the  nasal  fos&a-.  in  tho  middle  line  is  the  basilar  surface  of  the  occipital 
bone,  presenting  in  its  centre  the  pharyngeal  spine  for  the  attachment  of  the 
Superior  constrictor  muscle  of  the  pharynx,  with  depressions  on  each  side  for  the 
insertion  of  tho  Rectus  capitis  anticus  major  and  minor.  At  the  base  of  the  external 
pterygoid  plato  is  the  foramen  ovale;  behind  this,  the  foramen  spinosnm,  and  the 
prominent  spinous  process  of  the  sphenoid,  which  gives  attachment  to  the  internal 
lateral  ligament  of  the  lower  jaw  and  the  Laxator  tympani  muscle.  External  to 
the  spinous  process  is  the  glenoid  fossa,  divided  iulo  two  parts  by  the  Glaserian 
fissure,  the  anterior  portion  concave,  smooth,  bounded  in  front  by  the  eminentia 
articularia,  and  serving  for  the  articulation  of  the  condyle  of  the  lower  jaw;  the 
posterior  portion  rough,  bounded  behind  by  the  vaginal  process,  and  serving  for 
the  reception  of  part  of  the  parotid  gland.  Emerging  from  between  the  laminae 
of  the  vaginal  process  is  the  styloid  process;  and  at  the  base  of  this  procci^s  is  the 
stylo-masloid  foramen,  for  the  exit  of  the  facial  nerviv,  and  eutrance  of  the  stylo- 
mastoid artery.  External  to  the  stylo-mastoid  foramen  is  the  auricular  fissure  for 
the  auricular  branch  of  the  pnenraogastric,  bounded  lM?hind  by  the  mastoid  procoaa. 
Upon  the  inner  side  of  the  mastoid  process  is  a  deep  groove,  the  digastric  fossa; 
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and  »  little  more  intenially,  the  occipital  groove,  for  the  occipital  artery.  At  the 
bMe  of  the  internal  pterygoid  phite  b?  a  largo  and  somewhat  triang:ular  aperture. 
Htm  foramen  laceruni  medium,  houuded  in  front  by  the  great  wing  of  the  sphenoid, 
bchiDd  by  the  apex  of  the  petrous  portion  of  the  tempoi-al  bone,  and  internally  by 
the  body  of  the  sphenoid  and  basilar  process  of  the  occipital  bone;  it  presents  in 
front  the  posterior  orifice  of  the  Vidian  canal,  liehind  the  aperture  of  the  carotid 
cmnal.  The  basilar  surface  of  this  opening  is  filled  up  in  the  recent  state  by 
•  fibro-cartilaginous  substance;  across  its  upjK-r  or  cerebral  aspect  passes  the 
Internal  carotid  artery  and  Vidian  nerve.  Exiernal  to  this  aperture,  the  petro- 
§phenoidal  suture  is  observed^  at  the  out^^r  termination  of  which  is  seen  the  orifice 
of  the  canal  for  the  Eustachian  tube,  and  that  for  the  Tensor  tympani  muscle. 
Behind  this  suture  is  seen  the  under  surface  of  the  petrous  portion  of  the  tem- 
poral bone,  presenting,  from  within  outwards,  the  quadrilateral  rough  surface, 
pftrt  of  which  affords  attachment  to  the  Levator  paluti  and  Tensor  tympani 
mascles;  external  to  this  siirtace  arc  the  orifices  of  the  carotid  canal  and  the 
aqus&ductas  cochleie,  the  former  transmitting  the  internal  carotid  artery  and  the 
ucending  branches  of  the  aopcrior  cervical  ganglion  of  the  sympathetic,  the  latter 
■erring  for  the  passage  of  a  small  artery  and  vein  to  the  cochlea.  Behind  the 
carotid  canal  is  a  large  aperture,  the  Jugular  fossa,  formed  in  front  by  the  petrous 
portion  of  the  temporal,  and  beliind  by  the  occipital;  it  Js  generally  larger  on  the 
right  than  on  the  left  side;  and  towards  its  cerebral  aj^pect  is  divided  into  two  parts 
by  a  ridge  of  bone,  which  projects  usually  from  the  temporal,  the  anterior,  or  smaller 
portion,  transmitting  the  three  divisions  of  the  eighth  pair  of  nerves;  the  |K)sterior, 
transmitting  tlic  internal  jugular  vein  and  the  ascending  meningeal  vessels,  from 
the  occipital  and  ascending  pharyngeal  arteries.  On  the  ridge  of  bone  dividing 
tlie  carotid  canal  from  the  jugular  fossa,  ts  the  iimull  foramen  for  the  transmission 
of  tlie  tympanic  nerve;  and  on  tiie  outer  wall  of  the  Jugular  foramen,  near  the 
root  of  the  styloid  process,  is  the  small  aperture  for  the  transmission  of  Aruold's 
nerve.  Behind  the  basilar  surface  of  the  occipital  bone  is  the  foramen  magnum, 
bounded  on  each  side  by  the  condyles,  rougli  internally  for  the  attachment  of  the 
alar  ligaments,  and  presenting  externally  a  rough  surface,  the  jugular  process, 
which  serves  for  the  attachment  of  the  Rectus  lateralis.  On  either  side  of  each 
condyle  anteriorly  is  the  anterior  condyloid  fossa,  perforated  by  the  anterior  con- 
dyloid foramen,  for  the  passage  of  the  hypoglossal  nerve.  Behind  each  condyle 
are  the  posterior  condyloid  fossre,  perforated  on  one  or  both  sides  by  the  posterior 
condyloid  foramina,  for  the  transmission  of  a  vein  to  the  lateral  sinus.  Behind 
the  foramen  magnum  is  the  external  occipital  crest,  terminating  above  at  the 
external  occipital  protuberance,  whilst  on  each  side  are  seen  the  superior  und 
inferior  curved  lines;  these,  as  well  as  the  surfaces  of  the  bone  between  them, 
being  rough  for  the  attachment  of  numerous  muscles,  which  are  enumerated  on 
26. 


Lateral  Region  of  the  Skull. 

The  Lateral  Region  of  the  Skull  is  of  a  somewhat  triangular  foi-m,  the  base  of 
the  triangle  being  formed  by  a  Hue  extending  from  the  external  angular  process 
of  the  frontal  hone  along  the  temporal  ridge  backwards  to  the  outer  extremity  of 
the  superior  curved  lino  of  the  occiput:  and  the  nides  by  two  liney,  the  tnic  drawn 
downward*  and  backwards  from  the  external  angular  process  of  the  frontal  bono 
to  tlie  aingle  of  the  lower  jaw,  the  other  from  the  angle  of  the  jaw  upwards  and 
"backwards  to  the  extremity  of  the  superior  curved  line.  This  region  is  divisible 
into  three  portions,  temporal,  mastoid,  and  zygomatic. 


The  Temporal  Fossae. 

Tlic  Temporal  fossa  is  bounded  above  and  behind  by  the  temporal  ridge,  which 
extends  from  the  external  angular  process  of  the  frontal  upwards  and  backwards 
acn)0»  the  frontal  and  parietal  bones,  curving  downwards  behind   to  terminate  at 
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the  root  of  the  zygomatic  process.     In  front,  it  is  bounded  by  the  frontal,  molar, 

and  great  wing  of  the  sphenoid:  externally,  by  the  zygomatic  arch,  formed 
conjointly  Viy  thu  malur  and  temporal  bones;  below,  it  is  separated  from  the 
zygomatic  fossa  by  the  pterygoid  ridge,  seen  on  the  outer  surface  of  the  great 

64.— Side  View  of  the  Skull. 
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wing  of  the  sphenoid.  This  fossa  is  formed  by  five  bones,  part  of  the  frontal, 
great  wing  of  the  sphenoid,  parietal  squamous  portion  of  the  temporal,  and  malar 
bones,  and  is  transversed  by  five  j^uture.*,  the  transverse  facial,  coronal,  spheno- 
parietal, squamo-parietal,  and  squamo-fiphenoidal.  It  is  deeply  concave  in  front, 
convex  behind,  traversed  by  grooves  which  lodge  branches  of  the  deep  temporal 
urteries,  and  filled  by  the  Temjmral  luuscle. 

The  3Iastoi{l  Portion  of  the  side  of  the  skull  is  bounded  in  frotit  by  the  anterior 
root  of  the  zygoma;  above,  l>y  a  line  which  runs  from  the  posterior  root  of  the 
zygoma  to  the  end  of  the  masto-parietal  Buture;  behind  and  below,  by  the  niasto- 
occipital  suture.  It  is  formed  by  tlic  mastoid  and  part  oi  the  squamous  portion  of 
the  temporal  bone;  its  surface  is  convex  and  rough  for  the  attachment  of  muscles, 
and  presents,  from  behind  forwards,  the  nmstoiil  foramen,  the  mastoid  process,  the 
external  auditory  meatu:^,  surrounded  by  the  auditory  process,  and,  most  anteriorly, 
the  glenoid  fossa,  bounded  in  front  by  the  eminentia  articularia,  behind  by  the 
vaginal  process. 

The  Ztqomatic  Fossae. 

The  Zygomalic  fossa  is  an  irregularly-shaped  cavity,  situated  below,  and  on  the 
inner  side  of  the  zygoma;  bounded,  in   front,  by  the  tuberosity  of  tlic  superior 
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bone  and  the  ridge  wliicli  descends  from  its  malar  process;  behind,  by 
prior  border  of  the  pterygoid  process  j  above,  by  the  pterygoid  ridge  on 
Iter  eurface  of  the  great  wiug  of  the  gphenoid  and  squamous  portion  of 
I  temporal;  below,  by  the  alveolar  border  of  the  superior  maxilla;  internally, 
cbe  external  pterygoid  plate;  and  externally,  by  the  zygomatic  arch  and  ramus 
the  jaw.  It  contains  the  lower  port  of  the  Temporal,  the  External,  und 
llntvr&aX  pterygoid  muscles,  the  internal  maxillary  artery,  the  inferior  maxillary 
Itiervc,  And  their  branchea.  At  its  upper  and  inner  part  may  bo  observed  two 
|£i«iire8,  the  gpheno-maxiUary  and  pterjgo-maxillary. 

The  Spheno-miucUlary  tis«ure,  horizontal  in  direction,  opens  into  the  outer  and 
part  of  the  orbit.     It  is  formed  above   by  the  lower  border  of  the  orbital 
face  of  tlio  great  wing  of  the  sphenoid;  below,  by  the  external  border  of  tlie 
Diial    surface   of  the  superior    maxilla  and    a  small  part  of  the    palate  bone; 
rnally,  by  a  small  part  of  the  malar  bone;  internally,  it  joina  at  right  angles 
ith   the   pterygo-raaxillary  fissure.     This  fissure  opens  a  communication  from 
tthe  orbit    into  three    fossae,  the   temporal,    zygomatic,    and  iiplieuo-maxilJaiy;  it 
ismits  the  superior  maxillary  nerve,  infraorbital  artery,  and  ascending  branches 

Meckel's  ganglion. 

The  Ptcnfffo- maxillary  fissure  is  vertical,  and  descends  at  right  angles  from 

inner  extremity  of  the  preceding;  it  is  an  elongated   interval,   formed  by  the 

enoe  of   the  superior    maxillary  l^one  from  the  pterygoid  process  oi    the 

It  serves  to  connect  the  8phent)-maxillury   fossa  with  the  zygomatic, 

transmits  branches  of  the  internal  maxillary  artery. 


The  Spheno-si axillary  Fossa. 

The  Spheno-maxillary  fossa  is  a  small  triangular  space  situated  at  the  angle  of 
ijunction  of  the  spheno-maxillary  and  pterygo-maxillary  fissures,  and  placed  beneath 
I  the  apex  of  the  orbit.     It  is  formed  above  liy  the   under  surface  of  the  body  of 
Ithe  sphenoid;  in  front,  by  the  superior  maxillary  lioue;  behind,  by  the  pterygoid 
'process   of  the  sphenoid;  intenvally  by    the   vertical   plate  of  ibe  palate.     This 
fossa  has  three  fissures   terminating  in   it,  the  sphenoidal,   spheno-maxillary,  and 
pterygo-maxillary;  it  commuuicates  with  three  fossa?,  the  orbital,  uasal,  and  zygo- 
matic, and  with  the  cavity  of  the  crtuiiuni,  and  has  opening  into  it  tive  tbramina. 
Of  these  there  are  three  on  the  posterior  wall;  the  foramen  rotundum  above;  below, 
and  internal  to  thi.s,  the  Vidian,  and  still  more  inferior  find  internal,  the  pterygo- 
palatine.    On  the  inner  wall  is  the  gpheno-palatino  foramen  by  which  the  spheno- 
dllary  communicates  with  the  nasal    fossa,  and   below  is  the  superior  orifice  of 
posterior    palatine  canal,  besides  occasionally  the  oriiicea  of  two  or  three 
'  loceesory  posterior  palatine  canals. 

ASTEltlOR    ReGIOX   of    THE    SkULL. 

The  Anterior  Region  of  the  Skull,  which  forms  the  face,  is  of  an  oval  form, 
l-presents  an  irregular  surface,  and  is  excavated  for  the  reception  of  tine  two  prln- 
Icipal  organs  of  sense,  the  eye  and  the  nose.  It  is  bounded  above  by  the  nasal 
leminences  and  margins  of  the  orbit ;  below,  by  the  prominence  of  the  chin;  on  each 
JBide,  by  the  malar  bone,  and  anterior  margin  of  tlie  ramus  of  the  jaw.  In  the 
^median  line  are  seen  from  above  downwai'ds,  the  nasal  eminences,  which  indicate 
1  the  situation  of  the  frontal  siuuses  ;  and  diverging  from  which  are  the  superciliary 

ridges  which  support  the  eyebrows.  Beneath  the  natial  eminences  is  the  arch  of 
Ithe  noee,  formed  by  the  nasal  bones,  and  the  nasal  processes  of  the  sajtcrior 
'  maxillary.      The   nasal  arch   is  convex    from   side   to   side,   concave  from  above 

downwai-ds,  presenting  in  the  median  line  the  internasal  suture,  formed  between 
[the  nasal  bones,  laterally  the  naso-maxiilary  suture,  formed  between  the  nasal  bone 
[ ftud  the  nasal  process  of  the  superior  maxillary  bone,  both  these  sutures  terminating 
'above  in  that  part  of  the  transverse  suture  which  connects  the  nasal  bones  and 

ii««al  processes  of  the  superior  maxillary   with  the  frontal.     Below  the   nose  is 
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seen  the  openmg  of  the  anterior  nares,  which  is  heart-shnped,  with  the  narrow 
end  upwfirdsi,  and  ftresonts  hiterally  the  thiu  sharp  margins  serving  for  the  attach- 
meiit  of  the  lateral  carfihigesof  the  nose,  nnd  in  the  middle  lineltelow,  a  prominent 
process,  the  anterior  nasal  spine,  bounded  by  two  deep  notches.  Below  this  is 
the  intermaxillary  suture,  and  on  each  side  of  it  the  incisive  fossa.  Beneath  this 
fossa  is  the  alveolar  process  of  the  ypper  and  lower  jaw,  containing  the  incisor 
teeth,  and  at  the  lower  part  of  the  median  line,  the  symphysis  of  the  chin,  the 
mental  eminence,  and  the  incisive  fossa  of  the  lower  jaw. 

On  each  side,  proceeding  from  above  downwardr*,  is  the  supraorbital  ridge, 
terminating  externally  in  the  external  angular  process  at  its  junction  with  the 
malar^  and  internally  in  the  internal  angular  process  ;  towards  the  inner  third  of 

65, — Anterior  Region  of  the  Skull. 
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this  ridge  is  the  Bupraorhital  notch  or  foramen,  for  the  passage  of  the  supra- 
orbital vessels  and  nerve,  and  at  its  inner  side  a  slight  depression  for  the  attach- 
ment of  tJje  pulley  of  the  Superior  oblique  muscle.  Beneath  the  supraorbital 
ridge  is  the  opening  of  th«  orbit,  bounded  externally  by  the  orbital  ridge  of  the 
malar  bono  ;  below,  by  the  orbital  ridge  formed  hy  the  malar,  liupt^rior  maxillary, 
and  lachrymal  bones  ;  iiUernuUy,  by  the  nanal  process  of  the  superior  maxiUnry, 
and  the  internal  angular  process  of  the  fronlal  bone.  On  the  outer  side  of  the 
orbit,  is  the  <inadrilatertd  anterior  surface  of  the  malar  bone,  perforated  by  oni.'  or 
two  smalt  malar  foi-amina.  Below  the  inferior  margin  of  tlie  orbit,  is  tbe  infra- 
orbital foramen,  the  termination  of  the  infraorbital  canal,  and  beneath  this,  the 
canine  fossa,  which  gives  attachment  to  the  Levator  angult  oris  ;  bounded  below 
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by  the  alreolar  processes,  containing  the  t^eth  of  the  upper  and  lower  jaw. 

neath  the  alveolar  arch  of  iLe  lower  jaw  ia  tlie  mental  foramen  for  the  passage 

if  ll»e  mental  nerve  and  artery,  the  external  oblique  line,  and  at  the  lower  border 

if  the  bone,  at  the  point  of  junction  of  the  body  with  the  ramus,  a  shallow  g^roove 

for  the  pftssBgc  of  the  facial  artery. 

The  Orbits. 


The  Orbits  (6g.  65)  are  two  qnadrilateral  hollow  cones,  situated  at  the  upper 
ad  anterior  part  of  the  face,  their  hiines  being  directed  forwards  and  outwards, 
[and  tlieir  apices  backwards  and  inwards.  Each  orbit  is  formed  of  seeen  bones, 
lth«?  frontal,  sphenoid,  ethmoid,  superior  maxillary^  makr,  Itichrymid,  and  palate  ; 
jbttt  three  of  these,  the  frontal,  ethmoid,  and  sphenoid,  enter  iut^n  the  formation  of 
|'J«/A  orbits,  so  that  tlie  two  cavities  are  formed  of  ehven  bones  only.  Eaeh 
jcarity  presents  for  examination,  a  roof,  a  floor,  an  inner  and  an  outer  wall,  a 
[circumference  or  base,  and  an  npex.  The  Roaf  is  concave,  directed  downwards 
land  forwards,  and  formed  in  front  by  the  orbital  plate  of  the  frontal;  behind, 
by  the  lesser  wing  of  the  sphenoid.  This  surfkce  presents  internally  the  depres- 
[vion  for  the  fibro-cartilaprinous  pulley  of  the  Superior  oblique  muscle ;  externally, 
I  the  depression  for  the  lachrymal  gland,  and  posteriorly*  the  suture  connecting 
[the  frontal  and  lesser  wing  of  the  splienoid. 

The  Floor  is  nearly  flat,  and  of  less  extent  than  the  roof;  it  is  formed  chiefly 
by  the  orbital  process  of  the  superior  maxillary  ;  in  frout,  to  a  small  extent,  by 
the  orbital  process  of  the  malar,  and  belli nd,  by  the  orbital  surface  of  the  palate. 
This  surface  presents  at  its  anterior  an  internal  part»  junit  external  to  the  lachry- 
mal canal,  a  depression  for  the  attachment  of  the  Inferior  oblique  muscle  ;  exter- 
nally, the  suture  between  the  malar  and  supe-rior  maxillary  bones  ;  near  its 
middle,  the  infraorbital  groove ;  and  posteriorly,  the  suture  between  the  maxillary 
and  palate  bones. 

The  Inner  Wall  is  flattened,  and  formed  from  before  backwards  by  the  nasal 
ess  of  the  superior  maxillary,  the  laelirymal,  os  planum  of  the  ethmoid,  and 
Fimall  part  of  the  body  of  the  sphenoid.     This   surface    presents  the  lachrymal 
groove,  and  crest  of  the  lachrymal  bone,  and  the  sutures  connecting  the  ethmoid 
I  with  the  lachrymftl  bone  in  front,  and  the  sphenoid  behind. 

The  Outer  Wall  is  formed  in  front  by  the  orbital  process  of  the  malar  bone  ; 
'l)ehind,  by  the  orbital  plate  of  the  sphenoid,     On  it  are  seen  the  orifices  of  one  or 
two  malar  cunalg,  and  the  suture  connecting  the  sphenoid  and  malur  bones. 

Angles^  The  superior  external  angle  ia  formed  by  the  junetton  of  the  upper 
[itnd  outer  w^alls  ;  it  presents,  from  before  backwards,  the  suture  connecting  the 
rfrontal  with  the  malar  in  front,  and  with  the  orbital  plate  of  the  sphenoid  behind; 
Iquite  posteriorly  ia  the  foramen  lacerura  anterius,  or  sphenoidal  fissure,  which 
Itransraits  the  third,  fourth,  the  ophthalmic  division  of  the  fll'thand  the  sixth  nerves, 
[and  the  ophthalmic  vein.  The  snperior  internal  angle,  is  formed  by  the  junction 
the  upper  and  inner  Avail,  and  presents  the  suture  connecting  the  frontal  with 
tie  lachrymal  in  front,  and  with  the  ethmoid  behind.  This  suture  is  perforated 
two  foramina,  the  anterior  and  posterior  ethmoidal,  the  former  transmitting 
be  anterior  ethmoidal  artery  and  nasal  nerve,  the  latter  the  posterior  ethmoidal 
ery  and  vein.  The  inferior  external  angle,  formed  l>y  the  junction  of  the 
wall  and  floor,  presents  the  spheno-maxillary  fisi^ure,  which  transmits  the 
flnfraorbital  vessels  and  nerve,  and  the  aticendiug  branches  from  the  spheno-palatine 
aglion.  The  inferior  internal  angle  is  fonned  by  the  union  of  the  lachrymal 
03  planum  of  the  ethmoid,  with  the  superior  maxillary  and  palate  bones.  The 
ircumferertce,  or  base,  of  the  orbit,  quadrilateral  in  form,  is  bounded  above  by  the 
gpraorbital  arch;  below,  by  the  anterior  border  of  the  orbital  plate  of  the  malar, 
uperior  maxilhary,  and  lachrymal  bones;  externally,  by  the  external  angular 
IprocesB  of  the  frontal  and  the  malar  bone;  internally,  by  the  internal  angular  process 
of  the  frontal,  and  the  nasal  process  of  the  superior  maxillary.     The  circumference 
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in  marked  by  three  Buturos,  the  fronto-maxillary  internally,  the  fron to-malar  exter- 
nally, and  the  rnalo-maxillaiy  below;  it  con  tributes  to  the  formation  of*  the  la- 
chrymal groove,  and  presentfl  above,  the  siipruorbitnl  notch  (or  foramen),  for  the 
passage  of  the  Pupraorbitnl  art<?ry,  veins,  and  nerve.  The  apex,  situated  at  the 
hack  of  the  orbit,  corresponds  to  the  optic  foramen,  a  short  circular  canal,  which 
trnusraits  the  optic  nerve  and  ophthalmic  artery.  It  will  thus  be  seen  that  there 
are  nine  openings  communicating  with  each  orbit,  viz»»  the  optic,  foramen  lacerum 
anteriiis,  spheao-maxillary  fissure,,  supraorbital  foramen,  infraorbital  canal,  anterior 
and  posterior  ethmoidal  foramina,  malar  foramina,  and  lachrymal  canal* 


The  Nasal  FosSiE. 

The  Nasal  Fossa',  are  two  large  irregular  cavities,  Bituated  in  the  middle  line  of 
the  face,  extending  from  the  base  of  the  cranium  to  the  roof  of  the  mouth,  and 
separated  from  each  other  by  a  thin  vertical  eeptum.  They  communicate  liy  two 
large  apertures,  the  interior  nares,  with  the  front  of  the  face;  and  with  the  pharynx 
behind  by  the  two  [M>f!terior  nares.  Tliese  fossa3  are  much  narrower  above  than 
below,  and  in  the  middle  than  at  the  anterior  or  posterior  openings:  their  depth, 
which  is  couRiderahle,  is  much  greater  in  i\\G  middle  than  at  either  extremity. 
Each  nasal  fossa  communicates  with  four  f^inuws,  the  frontal  above,  the  sphenoidal 
behind,  and  the  maxillary  and  ethmoidal  on  either  Bide*  Each  fossa  also  commu- 
nicates  with  four  cavities:  with  the  orbit  by  the  lachrymal  canal,  with  the  mouth 
by  tlie  anterior  palatine  canal,  ivith  the  cranium  by  the  olfactory  foramina,  and 
with  the  spheno-maxillary  fossa  by  the  spheiio-palatine  foramen;  and  they  occa- 
sionally communicate  with  each  other  by  an  aperture  in  the  septum.     The  bones 

66.— Roof,  Floor,  and  Outer  Wall  of  Nasal  Fossa. 
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entering  int«  their  fonnation  are  fourteen  in  number:  three  of  the  cranium,  the 
frontal,  sphenoid,  the  ethmoid,  and  all  the  bones  of  the  face,  excepting  the  malar 
and  lower  jaw.  Each  cavity  is  bounded  by  a  roof,  a  floor,  an  inner,  and  an 
outer  wall. 

The  iippfr  tenlf,  or  roof  (fig,  66\  is  long,  narrow,  and  concave  from  Ivefore  back- 
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wirSs;  It  is  formed  in  front  by  the  nasal  bones  and  nasal  spine  of  the  frontal,  which 
ere  dlrwjtivi  downwards  and  forwards;  in  the  middle,  by  the  cribriform  lamella  of 
file  ethmoid,  which  is  horizontal;  and  behin<l,  by  the  under  surface  of  the  body  of 
the  sphenoid,  and  sphenoidal  turbinated  bones,  which  are  directed  downwards,  and 
iMckirvrd^.  This  surface  pref*entj«,  from  l»efore  backwards,  the  internal  BBpcct  of 
the  nasal  bonee;  on  their  outer  side,  the  suture  formed  between  the  nrn^al  bone  and 
th«  DAsal  procese  of  the  superior  maxillary;  on  their  inner  ^ide,  the  elevated  crest 
which  receives  the  nasal  spine  of  the  frontal,  and  the  perpendicular  plate  of  the 
ethmoid,  and  articulates  with  its  fellow  of  the  opposite  side;  whiJst  the  suriaco  of 
the  bones  is  i>erforated  by  a  few  small  vascular  apertures,  and  presents  the  longi- 
tadina.1  groove  for  the  nasal  nerve i  further  buck  is  the  transverse  suture,  connect- 
in  jr  the  frontal  with  the  nnsal  in  front,  and  the  ethmoid  behind,  the  olfactory 
foramina  on  the  under  surface  of  the  eribrifonn  plate,  and  the  suture  between  it 
and  the  sphenoid  Whind:  f|uitc  posteriorly  are  seen  the  sphenoidal  turbinated 
honest,  the  orifices  of  the  sphenoidal  sinuses,  and  the  articulation  of  the  alte  of  the 
vomer  with  the  under  surface  of  the  body  of  the  sphenoid. 

Th^Jioor  is  flattened  from  before  backwards,  concave  from  side  to  side,  and  wider 
in  the  middle  than  at  either  extremity.  It  h  formed  in  front  by  the  palate  pi*oce89 
Oi  the  Buperior  maxillary;  l>ehiiul,  by  the  palate  process  of  rhe  palate  bone.  This 
fOrftce  presents,  from  before  backwards  the  anterior  nasal  spine;  behind  this,  the 
iip'prr  orifice  of  the  anterior  palatine  canal;  internally,  the  elevated  crest  which 
•rtrcnlfttes  with  the  vomer;  and  behinfl,  the  suture  between  the  palate  and  superior 
maxillary  hones,  and  the  posterior  nasal  spine. 

The  inner  itall,  or  septum  (fig.  67),  is  a  thin  vertical  partition,  whicli  separates 
tlie  ni^al  foss,!;  IVom  one  another;  it  is  occasionally   perforated  so  that  the  foess 

67. — dinner  Wall  of  Naaal  Foaste,  or  Septum  of  Nose. 
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eommunicate,  and  it  is  frequently  deflected  considerably  to  one  side.  It  is  formed, 
front,  by  the  crest  of  the  nasal  bones  and  UMsal  spine  of  the  frontal ;  In  the  middle, 
_/  the  perpendicular  lamella  of  the  ethmoid;  behind,  by  the  vomer  and  rostrum  of 
Ihe  sphenoid;  below,  by  the  crest  of  the  superior  maxillary  and  palate  bones.  It 
presents,  in  front,  a  large  triangular  notch,  which  receives  the  triangular  cartilage 
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of  the  nose;  above,  the  lower  orifices  of  the  olfactory  canals;  and  behind,  the 
guttural  edge  of  tiie  vomer.  Its  surtVice  is  marked  by  numeroua  va.^ciilur  and 
nervous  canals,  and  traversed  by  Hutures  connecting  the  bones  of  which  it  is 
formed- 

Tho  outer  wall  is  formed,  in  front,  by  the  nasal  procees  of  the  superior  maxilhiry 
and  lachrymal  hones;  in  the  middle,  by  the  ethmoid  and  inner  surface  of  the 
superior  maxillary  and  inferior  turbinated  bones;  behind,  by  the  vertical  plate  of 
the  palate  bone.  This  surface  presents  three  irregular  longitudinal  passages,  or 
meatu.»fet*,  formed  between  three  horizontnl  plates  of  botie  that  spring  from  it;  they 
are  termed  the  superior,  middle,  and  inferior  meatuses  of  the  nose.  The  superior 
meatttSf  the  smallest  of  the  three,  is  situated  at  the  upper  and  back  part  of  each 
naaal  fosi*a,  occupying  t!ie  posterior  third  of  the  outer  walL  It  is  situatc'd  between 
the  superior  and  middle  turbinated  bones,  and  has  opening  into  it  two  foramina, 
the  spheno-pulatine  at  the  back  part  of  its  outer  wall,  the  posterior  etlunoidal  celts 
at  tlie  front  part  of  the  up}»er  wall.  The  ctpening  of  tho  sphenoidal  sinuses  is 
usually  at  the  uj)per  and  buck  part  of  the  nasal  fossa;,  immediately  behind  the 
superior  turbinated  hone.  The  middle  meatus  is  i^ituatod  between  the  middle  and 
inferior  turbinated  hones,  and  occupies  the  posterior  two-thirds  of  the  outer  wall  of 
the  nasal  fossa.  It  present?  two  apertures.  In  front  is  the  orifice  of  the  infun- 
dibulum,  by  which  tlie  middle  meatus  communicates  with  the  anterior  etliuioidal 
cells,  and  thr*>ugh  these  with  the  frontal  sinuses.  At  the  centre  of  the  outer  wall 
is  the  orifice  of  the  antrum,  which  varies  somewhat  aa  to  its  exact  positif>n  in 
diflerent  ekulb.  The  inferior  meatus^  the  largest  of  the  three,  is  the  space  between 
the  inferior  turbinated  bone  and  the  floor  of  the  nasal  fossa.  It  extends  along  the 
entire  length  of  the  omter  wall  of  the  nose,  is  broader  in  front  than  behind,  and 
presents  anteriorly  the  lower  orifice  of  the  lachrymal  canal. 

Os  Htoides. 

The  Hyoid  bone  is  named  from  its  resemblance  to  the  Greek  Upsilon;  it  is 
also  catted  tho  lunjnal  hone^  because  it  supports  the  tongue,  and  gives  attachment 
to  its  numerous  muscles.  It  is  a  bony  arch,  shaped  like  a  horse-shoe,  and  con- 
sisting of  five  segments,  a  central  portion  or  body,  two  greater  cornua,  and  two 
lesser  cornua. 

The  Bodtf  forms  the  central  part  of  the  bone,  and  is  of  a  quadrilateral  form:  its 
anterior  surface  (fig.  68)  convex,  directed  gg  _h  ^d  Bone.  Anterior  Surface, 
forwards  and  upwards,  is  divided  into 
two  parts  by  a  vertical  ridge,  which 
descends  along  the  median  line,  and  is 
crossed  at  right  angles  by  a  horizontal 
ridge,  so  that  this  surfiice  is  divided  into 
four  muscular  depressions.  At  the  point 
of  meeting  of  these  two  tines  is  a  promi- 
nent elevation,  the  tuherclc.  The  jMn'tion 
above  the  horizontal  ridge  is  directed  up- 
wards, and  is  sometimes  described  as  the 
superior  border.  The  anterior  surface 
gives  attachment  to  the  Genlo-hyoid  in  the  greater  part  of  its  extent;  a)>ove,  to 
the  Genio-hyo-glossus;  below,  to  tlie  Mylo-hyoid,  Stjlo-hyoid,  and  aponeurosis  of 
the  Digastric;  and  between  these  to  part  of  the  Ilyo-glossus.  The  posterior  sur- 
face is  smooth,  concave,  directed  backwards  and  downwards,  and  separated  from 
the  epiglottis  by  the  thyro-hyoid  membrane,  and  by  a  cpiantity  of  loose  areolar 
tissue.  The  superior  border  is  rounded,  and  gives  attachment  to  the  thyro-hyoid 
membrane,  and  part  of  the  Gcnio-hyo-glossi  nmsclcs.  The  inferior  border  gives 
attachment,  in  front,  to  the  Sterno-hyoid;  behind,  to  part  of  the  Thyro-hyoid,  and 
to  the  Omo-hyoid  at  its  junction  with  the  great  cornu.  Tho  lateral  surfaces  arc 
small,  oval,  convex  facets,  covered  with  cartilage  for  articulation  with  the  greater 
cornua. 
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The  Greater  Comua  project  backwards  from  the  lateral  surfaces  of  the  body; 
thej  are  flattened  from  above  downwards,  diminish  in  size  from  before  backwards, 
and  terminate  posteriorly  in  a  tubercle  for  the  attachment  of  the  thjro-hjoid 
ligament.  Their  outer  surface  gives  attachment  to  the  Hyo-glossus;  their  upper 
border,  to  the  Middle  constrictor  of  the  pharynx;  their  lower  border,  to  part  of 
the  Thyro-hyoid  muscle. 

The  Lesser  Comua  are  two  small  conical-shaped  eminences,  attached  by  their 
bttses  to  the  angles  of  junction  between  the  body  and  greater  comua,  and  giving 
attachment  by  their  apices  to  the  stylo*  hyoid  ligaments.  In  youth,  the  comua  are 
connected  to  the  body  by  cartilaginous  surfaces,  and  held  together  by  ligaments; 
in  middle  life,  the  body  and  greater  comua  usually  become  joined;  and  in  old  age, 
all  the  segments  are  united  together,  forming  a  single  bone. 

Development,  By  five  centres;  one  for  the  body,  and  one  for  each  comu. 
Ossification  conmiences  in  the  body  and  greater  cornua  towards  the  end  of  foetal 
life,  those  of  the  comua  first  appearing.  Ossification  of  the  lesser  cornua  com- 
mences some  months  after  birth. 

Attachment  of  Muscles,  Stemo-hyoid,  Thyro-hyoid,  Omo-hyoid,  aponeurosis 
of  the  Digastricus,  Stylo-hyoid,  Mylo-hyoid,  Genio-hyoid,  Genio-hyo-glossus, 
Hyo-glossus,  Middle  constrictor  of  the  pharynx,  and  occasionally  a  few  fibres  of 
the  Lingualis.  It  also  gives  attachment  to  the  thyro-hyoidean  membrane,  and  the 
stylo-hyoid,  thyro-hyoid,  and  hyo-epiglottic  ligaments. 

THE  THORAX. 

The  Thorax,  or  chest,  is  an  osseo-cartilaginous  cage,  intended  to  contain  and 
protect  the  principal  organs  of  respiration  and  circulation.  It  is  the  largest  of 
the  three  cavities  connected  with  the  spine,  and  is  formed  by  the  sternum  and 
costal  cartilages  in  front,  the  twelve  ribs  on  each  side,  and  the  bodies  of  the  dorsal 
vertebwB  behind. 

The  Sternum. 

The  Stemum  (figs.  69,  70)  is  a  flat  narrow  bone,  situated  in  the  median  line  of 
the  front  of  the  chest,  and  consisting,  in  the  adult,  of  three  portions.  It  has  been 
likened  to  an  ancient  sword:  the  upper  piece,  representing  the  handle,  is  termed  the 
manubrium;  the  middle  and  largest  piece,  which  represents  the  chief  part  of  the 
blade,  is  termed  the  gladiolus;  and  the  inferior  piece,  like  the  point  of  the  sword, 
is  termed  the  ensiform  or  xiphoid  appendix.  In  its  natural  position,  its  direction 
is  oblique  from  above,  downwards,  and  forwards.  It  is  flattened  in  front,  concave 
behind,  broad  above,  becoming  narrowed  at  the  point  where  the  first  and  second 
pieces  are  connected ;  after  which  it  again  widens  a  little,  and  is  pointed  at  its 
extremity.  Its  average  length  in  the  adult  is  six  inches,  being  rather  longer  in 
the  male  than  in  the  female. 

The  First  Piece  of  the  stemum,  or  Manubrium,  is  of  a  somewhat  triangular 
form,  broad  and  thick  above,  narrow  below  at  its  junction  with  the  middle  piece. 
Its  anterior  surface,  convex  from  side  to  side,  concave  from  above  downwards,  is 
smooth,  and  afibrds  attachment  on  each  side  to  the  Pectoralis  major  and  sternal 
origin  of  the  stemo-cleido-mastoid  muscle.  In  well-marked  bones,  the  ridges 
limiting  the  attachment  of  these  muscles  are  very  distinct.  Its  posterior  surface, 
concave  and  smooth,  affords  attachment  on  each  side  to  the  Stemo-hyoid  and 
Sterao-thyroid  muscles.  The  superior  border,  the  thickest,  presents  at  its  centre 
the  interclavicular  notch;  and  on  each  side,  an  oval  articular  surface,  directed 
upwards,  backwards,  and  outwards,  for  articulation  with  the  stemal  end  of  the 
clavicle.  The  inferior  border  presents  an  oval  rough  surface,  covered  in  the 
recent  state  with  a  thin  layer  of  cartilage,  for  articulation  with  the  second  portion 
of  the  bone.  The  lateral  borders  are*  marked  above  by  an  articular  depression 
for  the  first  costal  cartilage,  and  below  by  a  small  facet,  which,  with  a  similar 
facet  on  the  upper  angle  of  the  middle  portion  of  the  bone,  forms  a  notch  for  the 
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69.— Sternum  and  Costal  Cartilages. 


70.— Poeterior  Surface  of  Sternum. 
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reception  of  the  costal  cartilage  of  the  second  rib.  These  articular  surfaces  are 
separated  bj  a  narrow  curved  edge  with  slopes  from  above  downwards  and 
inwards. 

The  Second  Piece  of  the  sternum,  or  gladiolus^  considerably  longer,  narrower, 
and  thinner  than  the  first  piece,  is  broader  below  than  above.  Its  anterior  surface 
is  nearly  flat,  directed  upwards  and  forwards,  and  marked  by  three  transverse  lines 
which  cross  the  bone  opposite  the  third,  fourth,  and  fifth  articular  depressions. 
These  lines  are  produced  by  the  union  of  the  four  separate  pieces  of  which  this 
part  of  the  bone  consists  at  an  early  period  of  life.  At  the  junction  of  the  third 
and  fourth  pieces,  is  occasionally  seen  an  orifice,  the  sternal  foramen;  it  varies  in 
size  and  form  in  different  individuals,  and  pierces  the  bone  from  before  backwards. 
This  surface  affords  attachment  on  each  side  to  the  sternal  origin  of  the  Pectoralis 
major.  The  posterior  surface^  slightly  concave,  is  also  marked  by  three  transverse 
lines;  but  they  are  less  distinct  than  those  in  front:  this  surface  affords  attach- 
ment below,  on  each  side,  to  the  Triangularis  stemi  muscle,  and  occasionally 
presents  the  posterior  opening  of  the  sternal  foramen.  The  superior  border 
presents  an  oval  surface  for  articulation  with  the  manubrium.  The  inferior 
border  is  narrow  and  articulates  with  the  ensiform  appendix.  Each  lateral  border 
presents  at  each  superior  angle  a  small  facet,  which,  with  a  similar  facet  on  the 
manubrium,  forms  a  cavity  for  the  cartilage  of  the  second  rib;  the  four  succeeding 
angular  depressions  receive  the  cartilages  of  the  third,  fourth,  fifth,  and  sixth  ribs, 
whilst  each  inferior  angle  presents  a  small  facet,  which,  with  a  corresponding  one 
on  the  ensiform  appendix,  forms  a  notch  for  the  cartilage  of  the  seventh  rib.  These 
articular  depressions  are  separated  by  a  series  of  curved  inter-articular  intervals, 
which  diminish  in  length  from  above  downwards,  and  correspond  to  the  intercostal 
spaces.  The  costal  cartilage  of  each  true  rib,  excepting  the  first,  is  thus  seen  to 
articulate  with  the  sternum  at  the  line  of  junction  of  two  of  its  primitive  compo- 
nent segments.  This  is  well  seen  in  many  of  the  lower  animals,  where  the  separate 
parts  of  the  bone  remain  ununited  longer  than  in  man.  In  this  respect  a  striking 
analogy  exists  between  the  mode  of  connection  of  the  ribs  with  the  vertebral 
column,  and  the  connection  of  their  cartilages  with  the  sternal  column. 

The  Third  Piece  of  the  sternum,  the  ensiform  or  xiphoid  appendix^  is  the 
smallest  of  the  three;  it  is  thin  and  elongated  in  form,  cartilaginous  in  structure 
in  youth,  but  more  or  less  ossified  at  its  upper  part  in  the  adult.  Its  anterior 
surface  affords  attachment  to  the  costo-xiphoid  ligament;  its  posterior  surface^ 
to  some  of  the  fibres  of  the  Diaphragm  and  Triangularis  stemi  muscles;  its 
lateral  borders,  to  the  aponeurosis  of  the  abdominal  muscles.  Above,  it  is  con- 
tinuous with  the  lower  end  of  the  gladiolus;  below,  by  its  pointed  extremity,  it 
gives  attachment  to  the  linea  alba,  and  at  each  superior  angle  presents  a  facet  for 
the  lower  half  of  the  cartilage  of  the  seventh  rib.  This  portion  of  the  sternum  is 
very  various  in  appearance,  being  sometimes  pointed,  broad  and  thin,  sometimes 
bifid,  or  perforated  by  a  round  hole,  occasionally  curved,  or  deflected  considerably 
to  one  or  the  other  side. 

Structure.  This  bone  is  composed  of  delicate  cancellated  texture,  covered  by  a 
thin  layer  of  compact  tissue,  which  is  thickest  in  the  manubrium,  between  the 
articular  facets  for  the  clavicles. 

Development.  The  sternum,  including  the  ensiform  appendix,  is  developed  by 
six  centres;  one  for  the  first  piece  or  manubrium,  four  for  the  second  piece  or 
gladiolus,  and  one  for  the  ensiform  appendix.  The  sternum  is  entirely  car- 
tilaginous up  to  the  middle  of  foetal  life,  and  when  ossification  takes  place,  the 
ossific  granules  are  deposited  in  the  middle  of  the  intervals  between  the  articular 
depressions  for  the  costal  cartilages,  in  the  following  order  (fig.  71)'  In  the  first 
piece,  between  the  fifth  and  sixth  months;  in  the  second  and  third,  between  the 
sixth  and  seventh  months;  in  the  fourth  piece,  at  the  ninth  month;  in  the  fifth, 
within  the  first  year,  or  between  the  first  and  second  years  after  birth  ;  and  in 
the  ensiform  appendix,  between  the  second  and  the  seventeenth  or  eighteenth 
years,  by  a  siDgle  centre  which  makes  its  appearance  at  the  upper  part,  and 
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proceeds  gradually  down- 
wards.    To  these  maj  be 
added   the  occasional   ex« 
istence    as    described   by 
Breschet,  of  two  small  epi- 
sternal  centres,  which  make 
their    appearance   one   on 
each    side   of   the    inter- 
clavicular   notch.     These 
are    regarded  by  him   as 
the     anterior     rudiments 
of  a   rib,    of    which    the 
posterior  rudiment  is  the 
anterior    lamina     of    the 
transverse  process  of  the 
seventh  cervical  vertebra. 
It     occasionally    happens 
that  some  of  the  segments 
are     formed    from     more 
than  one  centre,  the  num- 
ber and  position  of  which 
vary  (fig.  73).      Thus  the 
first  piece  may  have  two, 
three,  or  even  six  centres. 
When  two  are  present,  they 
are  generally  situated  one 
above  the  other,  the  upper 
one  being  the  larger;  the 
second  piece    has    seldom 
more  than  one;  the  third, 
fourth,    and    fifth   pieces, 
are  often  formed  from  two 
centres    placed     laterally, 
the    irregular     union     of 
which  will  serve  to  explain 
the  occasional   occurrence 
of    the    sternal     foramen 
(fig.  74),  or  of  the  vertical 
fissure  which  occasionally 
intersects  this  part  of  the 
bone.      Union  of  the  va- 
rious   centres    commences 
from  below,  and  proceeds 
upwards,  taking  place  in 
the  following    order   (fig. 
72).      The  fifth  piece   is 
joined  to  the  fourth  soon 
after  puberty;    the  fourth 
to  the  third,  between  the 
twentieth      and     twenty- 
fifth   years;    the   third  to 
the    second,  between    the 
thirty-fifth    and     fortieth 
years;  the  second  is  rare- 
ly joined  to  the  first  ex- 
cept    in     very    advanced 
age. 


71.— Development  of  the  Sternum,  by  Six  Centres. 
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75.— A  Central  Rib  of  Right  Side. 
Inner  SurfisMie. 


AriieuJaiionM,     With    the   clayicles,    and   seven   costal    cartilages    on    each 
aide. 

Attachment  of  MuscUs,  The  Pectora- 
lis  major,  Sterno-cleido-roastoid,  Stemo* 
hjoid,  Stemo-thjroid,  Triangularis  stemi, 
aponeurosis  of  the  Obliquus  extemus, 
Obliquus  intemus,  and  Transversalis 
muscles,  Rectus  and  Diaphragm. 

The  Ribs. 

The  Ribs  are  elastic  arches  of  bone, 
which  form  the  chief  part  of  the  thoracic 
walls.  Thej  are  twelve  in  number  on  each 
side;  but  this  number  may  be  increased 
by  the  development  of  a  cervical  or  lumbar 
rib,  or  may  be  diminished  to  eleven.  The 
first  seven  are  connected  behind  with  the 
spine,  and  in  front  with  the  sternum, 
through  the  intervention  of  the  costal 
cartilages;  they  are  called  vertebra- 
stemalj  or  true  ribs.  The  remaining  five 
are  false  ribs;  of  these  the  first  three, 
being  connected  behind  with  the  spine, 
and  in  front  with  the  costal  cartilages, 
are  called  the  vertebro-costal  ribs:  the 
last  two  are  connected  with  the  vertebrae 
only,  being  free  at  their  anterior  ex- 
tremities; they  are  termed  vertebral  or 
floating  ribs.  The  ribs  vary  in  their  di* 
rection,  the  upper  ones  being  placed 
nearly  at  right  angles  with  the  spine,  the 
lower  ones  obliquely,  so  that  the  anterior 
extremity  is  lower  than  the  posterior. 
The  extent  of  obliquity  reaches  its 
maximum  at  the  ninth  rib,  and  gradu- 
ally decreases  from  that  rib  to  the 
twelfth.  The  ribs  are  situated  one  be- 
neath the  other  in  such  a  manner  that 
spaces  are  left  between  them;  these  are 
called  intercostal  spaces.  Their  length 
corresponds  to  the  length  of  the  ribs, 
their  breadth  is  more  considerable  in 
front  than  behind,  and  between  the  upper 
than  between  the  lower  ribs.  The  ribs 
increase  in  length  from  the  first  to  the 
seventh,  when  they  again  diminish  to  the 
twelfth.  In  breadth  they  decrease  from 
above  downwards;  in  each  rib  the  greatest 
breadth  is  at  the  sternal  extremity. 

Common  characters  of  the  Ribs. 
(fig.  75).  A  rib  from  the  middle  of  the 
series  should  be  taken  in  order  to  study 
the  common  characters  of  the  ribs. 

Each  rib  presents  two  extremities,  a 
posterior  or  vertebral,  an  anterior  or 
sternal,  and  an  intervening  portion,  the 
body  or  shaft.  The  posterior  or  vertebral 
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extremity  presents  for  examination  a  head,  neck,  and  tuberosity.  The  head 
(fig.  76),  is  tniirked  by  a  kidney -shaped  articular  surface,  divided  by  a  horizontal 
ridge  into  two  facets  for  articulation  wifh  tbc  costal  cavity  formed  by  the  junction 
of  the  bodies  of  two  contigwous  dorsal  vertebrae;  the  upper  facet  is  sniall,  the 
inferior  one  of  large  size;  the  ridge  separating  thorn  serves  for  the  attachment  of 
the  inter-articular  ligament. 

76. — Vertebral  Extremity  of  a  Rib.    External  Surface. 
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The  neck  is  that  flattened  portion  of  the  rib  which  extends  outwards  from  the 
head  ;  it  is  about  an  inch  long,  and  restg  upon  the  transverse  process  of  the  lower 
of  the  two  vertebra;  with  which  the  head  articulates.  Its  anterior  surface  is  flat 
and  smooth^  Its  posterior  rough,  for  the  attnchment  of  the  middle  cos  to -transverse 
ligament,  and  perforated  by  numerous  foramina,  the  direction  of  whicli  is  less 
constant  than  those  found  on  the  inner  surface  of  the  shaft.  Of  its  two  borders 
the  superior  presents  a  rough  crest  for  the  attuehment  of  the  anterior  costo- 
transverse ligament;  its  inferior  border  is  rounded.  On  the  posterior  surface  of  the 
neck,  just  where  it  joins  the  shaft,  and  nearer  the  lower  than  the  upper  border,  is 
an  eminence — the  tuberosity  ;  it  cousi?tfi  of  an  articular  and  a  non-articnhir  portion. 
The  articular  portion^  the  most  internal  and  inferior  of  the  two,  presents  a  small 
oval  surface,  for  articulation  with  the  extremity  of  the  transverse  process  of  the 
lower  of  the  two  vertebra;  to  TrVldch  the  head  is  connected.  The  non-articuiar 
portion  is  a  rough  elevation,  which  aflbrds  attachment  to  the  posterior  costo- 
trun.^veri^e  ligament.  The  tubercle  is  much  more  prominent  in  the  upper  than  in 
the  lower  ribs. 

The  xhaft  is  thin  and  flat,  so  ae  to  present  two  surfaces,  an  external  and  an  internal; 
and  two  borders^  a  superior  and  nn  inferior.  The  external  surface  is  convex,  smooth; 
and  marked^  at  its  buck  part,  a  little  in  front  of  the  tuberosity,  by  a  prominent 
lino,  directed  tibliquely  from  above,  downwards  and  outwards  ;  this  gives  attach- 
ment to  a  tendon  of  the  Sacro-lumbalis  muscle,  and  is  culled  the  angle.  At  this 
point,  the  rib  is  bent  In  two  directionR.  If  the  rib  is  laid  upon  its  lower  border,  it 
will  he  seen,  that  the  anterior  portion  of  the  Khaft,  as  far  as  tlie  angle,  rests  upon 
this  margin,  while  the  vertebral  end  of  the  bone,  beyond  the  angle,  is  bent  inwards 
and  at  the  same  time  tilted  upwards.  The  interval  between  the  angle  and  the 
tuberosity  increases  gradianlly  troxu  the  second  to  the  tenth  rib.  The  portion  of 
Itone  between  the!*c  two  p,irts  is  rounded,  rough,  and  irregular,  and  serves  for  the 
attachment  of  the  Longissimus  dorsi.  The  portion  of  bone  between  the  angle  and 
sternal  extremity  is  also  slightly  twisted  upon  its  own  axis,  the  external  surface 
looking  downwards  behind  the  angle,  a  little  upwards  in  front  of  it.  This  surface 
presents,  towards  its  sternal  extremity,  an  oblique  line,  the  anterior  angle.  The 
internal  surface  is  concAve,  smooth,  directed  a  little  upwards  behind  the  angle;  a 
little  downwards  in  front  of  it.  This  surface  is  marked  by  a  ridge  which  com- 
mences at  the  lower  extremity  of  the  head  ;  it  is  strongly  marked  as  far  as  the 
inner  side  of  tliC  angle,  and  gradually  becomes  lost  at  the  junction  of  the 
anterior  with  the  middle  third  of  the  bone.  The  interval  lietween  it  and  the 
inferior  border  is  deeply  grooved^  to  lodge  the  intercostal  vessels  and  nerve. 
At  the  back  part  of  the  bone,  this  groove  belongs  to  the  inferior  border*  but 
just  in  front  of  the  angle,  where  it  is  deepest  and  broadest,  it  corresponds  to 
the  internal  surface.     The  superior  edge  of  the  groove  is  rounded  ;  it  serves  for 
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die  attachment  of  the  Intenial  intercostal  mascle.  The  inferior  edge  corresponds 
to  the  lower  margin  of  the  rib,  and  gives  attachment  to  the  External  intercostal. 
Within  the  groove  are  seen  the  orifices  of  numerous  small  foramina,  which  traverse 
the  wall  of  the  shaft  obliquely  from  before  backwards.  The  superior  border,  thick 
and  rounded,  is  marked  by  an  external  and  an  internal  lip,  more  distinct  behind  than 
in  front ;  they  serve  for  the  attachment  of  the  External  and  Internal  intercostal 
muscles.  The  inferior  border,  thin  and  sharp,  has  attached  the  External  intercostal 
mascle.  The  anterior  or  sternal  extremity,  is  flattened,  and  presents  a  porous  oval 
concave  depression,  into  which  the  costal  cartilage  is  received. 

Peculiar  Ribs. 

The  ribs  which  require  especial  consideration,  are  five  in  number,  viz.,  the 
first,  second,  tenth,  eleventh,  and  twelfth. 

The  Jir St  rib  (fig.  77)  is  one  of  the  shortest  and  the  most  curved  of  all  the  ribs; 
it  is  broad,  flat,  and  placed  horizontally  at  the  upper  part  of  the  thorax,  its  surfaces 
looking  upwards  and  downwards  ;  and  its  borders  inwards  and  outwards.  The 
head  is  of  small  size,  rounded,  and  presents  only  a  single  articular  facet  for  arti- 
culation with  the  body  of  the  first  dorsal  vertebra.  The  neck  is  narrow  and 
rounded.  The  tuberosity,  thick  and  prominent,  rests  on  the  outer  border.  There  is 
no  angle,  and  the  shaft  is  not  twisted  on  its  axis.  The  upper  surface  of  the  shaft  is 
marked  by  two  shallow  depressions,  separated  from  one  another  by  a  ridge,  which 
becomes  more  prominent  towards  the  internal  border,  where  it  terminates  in  a 
tubercle  ;  this  tubercle  and  ridge  serve  for  the  attachment  of  the  Scalenus  anticus 
muscle,  the  groove  in  front  of  it  transmitting  the  subclavian  vein ;  that  behind  it, 
the  subclavian  artery.  Between  the  groove  for  the  subclavian  artery  and  the 
tuberosi^,  is  a  depression  for  the  attachment  of  the  Scalenus  medius  muscle.  The 
under  surface  is  smooth,  and  destitute  of  the  groove  observed  on  the  other  ribs. 
The  outer  border  is  convex,  thick,  and  rounded  ;  the  inner,  concave,  thin,  and 
sharp,  and  marked  about  its  centre  by  the  tubercle  before  mentioned.  The  anterior 
extremity  is  larger  and  thicker  than  any  of  the  other  ribs. 

The  second  rib  (fig.  78)  is  much  longer  than  the  first,  but  bears  a  very  con- 
siderable resemblance  to  it  in  the  direction  of  its  curvature.  The  non-articular 
portion  of  the  tuberosity  is  occasionally  only  slightly  marked.  The  angle  is  slight, 
and  situated  close  to  the  tuberosity,  and  the  shaft  is  not  twisted,  so  that  both  ends 
touch  any  plane  surface  upon  which  it  may  be  laid.  The  shaft  is  not  horizontal, 
like  that  of  the  first  rib  ;  its  outer  surface,  which  is  convex,  looking  upwards  and 
a  little  outwards.  It  presents,  near  the  middle,  a  rough  eminence  for  the  attach- 
ment of  part  of  the  first,  and  the  second  serration  of  the  Serratus  magnus.  The 
inner  surface,  smooth  and  concave,  is  directed  downwards  and  a  little  inwards;  it 
presents  a  short  groove  towards  its  posterior  part. 

The  tenth  rib  (fig.  79)  has  only  a  single  articular  facet  on  its  head. 

The  eleventh  and  twelfth  ribs  (figs.  80  and  81)  have  each  a  single  articular 
facet  on  the  head,  which  is  of  rather  large  size ;  they  have  no  neck  or  tuberosity, 
and  are  pointed  at  the  extremity.  The  eleventh  has  a  slight  angle  and  a  shallow 
groove  on  the  lower  border.  The  twelfth  has  neither,  and  is  much  shorter  than 
the  eleventh. 

Structure.  The  ribs  consist  of  cancellous  tissue,  enclosed  in  a  thin  compact 
layer. 

Development.  Each  rib,  with  the  exception  of  the  last  two,  is  developed  by 
three  centres,  one  for  the  shaft,  one  for  the  head,  and  one  for  the  tubercle.  The 
last  two  have  only  two  centres,  that  for  the  tubercle  being  wanting.  Ossification 
commences  in  the  body  of  the  ribs  at  a  verj-  early  period,  before  its  appearance  in 
the  vertebrae.  The  epiphysis  of  the  head,  which  is  of  a  slightly  angular  shape, 
and  that  for  the  tubercle,  of  a  lenticular  form,  make  their  appearance  between  the 
sixteenth  and  twentieth  years,  and  are  not  united  to  the  rest  of  the  bone  until 
about  the  twenty-fifth  year. 
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Attachment  of  Muscles.  The  Intercostals,  Scalenus  anticiiB,  Scalenas  medius, 
Scalenus  posticus,  Pectoralis  minor,  Serratus  magnus,  Obliquus  extemus,  Trans- 
yersalis,  Qaadratus  lumborum,  Diaphragm,  Latissimus  dorsi,  Serratus  posticus 
superior,  Serratus  posticus  inferior,  Sacro-lumbalis,  Musculus  acceeiorius  ad  sacro- 
lumbalem,  Longissimus  dorsi,  Cervicalis  ascendens,  Levatores  costarum. 

Peculiar  Ribs. 
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The  Costal  Cartilages. 

The  Costal  Cartilages  (fig.  69)  are  white  elastic  structures,  which  serve  to 
prolong  the  ribs  forward  to  the  front  of  the  chest,  and  contribute  very  materially 
to  the  elasticity  of  this  cavity.     The  first  seven  are  connected  with  the  sternum. 
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the  next  three  with  the  lower  border  of  the  cartilage  of  the  preceding  rib.  The 
cartilages  of  the  last  two  ribs,  which  have  pointed  extremities,  float  freely  in  the 
walls  of  the  abdomen.  Like  the  ribs,  the  costal  cartilages  vary  in  their  length, 
breadth,  and  direction.  Thej  increase  in  length  from  the  first  to  the  seventh,  then 
gradaallj  diminish  to  the  last.  They  diminish  in  breadth,  as  well  as  the  intervals 
between  them,  from  the  first  to  the  last.  They  are  broad  at  their  attachment  to 
the  ribs,  and  taper  towards  their  sternal  extremities,  excepting  the  first  two,  which 
are  of  the  same  breadth  throaghout,  and  the  sixth,  seventh,  and  eighth,  which  are 
enlarged  where  their  margins  are  in  contact.  In  direction  they  also  vary;  the  first 
descends  a  little,  the  second  is  horizontal,  the  third  ascends  slightly,  whilst  all  the 
rest  follow  the  course  of  the  ribs  for  a  short  extent,  and  then  ascend  to  the  sternum 
or  preceding  cartilage.  Each  costal  cartilage  presents  two  surfaces,  two  borders, 
and  two  extremities.  The  anterior  surface  is  convex,  and  looks  forwards  and  up- 
wards; that  of  the  first  gives  attachment  to  the  costo-clavicular  ligament;  that  of 
the  first,  second,  third,  fourth,  fifth,  and  sixth,  at  their  sternal  ends,  to  the  Pectoralis 
major.  The  others  are  covered  by,  and  give  partial  attachment  to,  some  of  the  great 
flat  muscles  of  the  abdomen.  The  posterior  surface  is  concave,  and  directed  back- 
wards and  downwards,  the  six  or  seven  inferior  ones  affording  attachment  to  the 
Transversalis  and  Diaphragm  muscles.  Of  the  two  borders,  the  superior  is  con- 
cave; the  inferior,  convex;  they  afibrd  attachment  to  the  Intercostal  muscles,  the 
upper  border  of.  the  sixth  giving  attachment  to  the  Pectoralis  major  muscle.  The 
contiguous  borders  of  the  sixth,  seventh,  and  eighth,  and  sometimes  the  ninth  and 
tenth  costal  cartilages  present  smooth  oblong  surfaces  at  the  points  where  they 
articulate.  Of  the  two  extremities,  the  outer  one  is  continuous  to  the  osseous 
tissue  of  the  rib  to  which  it  belongs.  The  inner  extremity  of  the  first  is  con- 
tinuous with  the  sternum;  the  six  succeeding  ones  have  rounded  extremities,  which 
are  received  into  shallow  concavities  on  the  lateral  margins  of  the  sternum.  The 
inner  extremities  of  the  eighth,  ninth,  and  tenth  costal  cartilages  are  pointed,  and 
lie  in  contact  with  the  cartilage  above.  Those  of  the  eleventh  and  twelfth  are 
free,  and  pointed. 

The  costal  cartilages  are  most  elastic  in  youth,  those  of  the  false  ribs  being  more 
so  than  the  true.  In  old  age,  they  become  of  a  deep  yellow  colour.  Under  certain 
diseased  conditions,  they  are  prone  to  ossify.  Dr.  Humphry's  observations  on  this 
subject  have  led  him  to  regard  the  ossification  of  the  costal  cartilages  as  a  sign  of 
disease  rather  than  of  age.  *  The  ossification  takes  place  in  the  first  cartilage 
sooner  than  in  the  others;  and  in  men  more  frequently,  and  at  an  earlier  period  of 
life,  than  in  women.' 

Attachment  of  Muscles,  The  Subclavius,  Sterno-thyroid,  Pectoralis  major. 
Internal  oblique,  Transversalis,  Rectus,  Diaphragm,  Triangularis  sterni.  Internal 
and  External  Intercostals. 

OF  THE  EXTREMITIES. 

The  Extremities,  or  limbs,  are  those  long  jointed  appendages  of  the  body,  which 
are  connected  to  the  trunk  by  one  end,  and  free  in  the  rest  of  their  extent. 
They  are  four  in  number:  an  upper  or  thoracic  pair,  connected  with  the  thorax 
through  the  intervention  of  the  shoulder,  and  subservient  mainly  to  tact  and  pre- 
hension; and  a  lower  pair^  connected  with  the  pelvis,  intended  for  support  and 
locomotion.  Both  pairs  of  limbs  are  constructed  after  one  common  type,  so  that 
they  present  numerous  analogies;  while,  at  the  same  time,  certain  differences  are 
observed  in  each,  dependent  on  the  peculiar  offices  they  perform. 

Of  the  Upper  Extremitt. 

The  upper  extremity  consists  of  the  arm,  the  fore-arm,  and  the  hand.  Its 
continuity  with  the  trunk  is  established  by  means  of  the  shoulders,  which  is 
homologous  with  the  innominate  or  haunch  bone  in  the  lower  limb. 
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Of  the   Shoulder, 

The  slioulder  is  placed  upon  the  upper  part  autl  side  of  the  chest,  connecting 
the  upper  extremity  to  the  trunk;  it  consists  of  two  bones,  the  clavicle,  and  the 
84!apuiti. 

TfifE  Clavicle. 

The  Clavicle  (clavhf  a  *key'),  or  collar-bome,  forms  the  anterior  portion  of  the 
flhoulder.  It  is  a  long  bone,  curved  somewhat  like  the  italic  letter y^  and  placed 
nearly  horizontally  at  the  upper  and  anterior  part  of  the  thorax,  immediately  above 
the  first  rib.  It  articulates  by  ita  inner  extremity  with  the  upper  border  of  the 
aterniim,  and,  by  it8  outer  extremity,  with  the  acromion  process  of  the  scapula; 
serving  to  sustain  the  upper  extremity  in  the  various  positions  which  it  assumes, 
whilst,  at  the  same  time,  it  allows  of  great  latitude  of  motion  in  the  arm.  The 
horizontal  plane  of  the  clavicle  is  nearly  straight;  but  in  the  vertical  plane  it 
presents  a  double  curvature,  the  convexity  being,  in  front,  at  the  sternal  end;  and, 
behind,  at  the  scapula  end.  Its  outer  third  is  flattened  from  above  downwards, 
and  extends,  in  the  natural  position  of  the  bone,  from  the  coracold  process  to  the 
acromion.  Its  inuer  two-thirds  are  of  a  cylindrieiil  form,  and  extend  from  the 
Bternutn  to  the  coracoid  process  of  the  scapula. 

External  or  FhUened  Portion.  The  outer  third  is  flattened  from  al>ove  down- 
wards, so  as  to  present  two  surfaces,  an  upper  and  a  lower:  and  two  borders,  an 
anterior  and  a  posterior.  The  upper  surface  is  flattened,  roug^h,  marked  by 
impressions  for  the  attachment  of  the  Deltoid  in  front,  and  the  Trapezius  behind: 
between  these  two  impressions,  externjilly,  a  small  portion  of  the  bone  is  sub- 
cutaneous. Tlie  under  surface  is  flattened.  At  its  posterior  border,  where  the 
prism.atic  joins  with  the  flattened  portion,  is  a  rou^^h  eminence,  the  conoid 
tubercle;  this,  in  the  natural  position  of  the  bone,  surmounts  the  coracoid  process 
of  the  scapula,  and  gives  attachment  to  the  conoid  ligament.  From  this  tubercle, 
an  oblique  line,  occasionally  a  depression,  passes  forwards  and  outwards  to  near 
the  outer  eud  of  the  anterior  border;  it  is  Cfdled  the  ohtif/tfc  line,  and  affords 
attachment  to  the  trapezoid  ligament.  The  anterior  border  is  concave,  ihin,  and 
rough;  it  limits  the  altaehmcnt  of  the  Deltoid,  and  occasionally  [iresents,  near  the 
centre,  a  tubercle,  the  deltoid  ittl/ercle,  which  is  sometimes  distinct  in  the  living 
subject.  The  posterior  border  is  convex,  rough,  broader  than  the  anterior,  and 
gives  attachment  to  the  Trapezius. 

Infernal  or  Ct/Hndrical  Portion,  The  cylindrical  portion  forms  the  inner  two- 
thirds  of  the  bone.  It  is  curved,  so  as  to  be  convex  in  front,  concave  beliiud,  and 
is  marked  Ity  three  borders  separating  three  surfaces.  The  anterior  border  is 
continuous  with  the  anterior  margin  of  the  flat  portion.  At  its  commencement  it 
is  smooth,  and  corresponds  to  the  unoccupied  interval  between  the  attachment  of 
the  Pectoralts  major  and  Deltoid  muscles;  about  the  centre  of  the  clavicle  it 
divides  to  enclose  an  elliptical  space  for  the  attachment  of  the  ehivicular  iwrtion  of 
the  Pectoralis  major.  This  space  extends  inwards  as  far  as  the  anterior  margin 
of  the  sternal  extremity.  The  superior  border  is  continuous  with  the  posterior 
margin  of  the  flat  portion,  and  separates  the  anterior  from  the  jiosterior  surface. 
At  its  commencement  it  is  smooth  and  rounded,  becomes  rough  towards  the  inner 
third  for  the  attachment  of  the  Sterno-mastoid  muscle,  and  terminates  at  the 
upper  angle  of  tlie  sternal  extremity.  The  posterior  or  subclavian  border 
separates  the  posterior  from  the  inferior  sm-face,  and  extends  from  the  conoid 
tubercle  to  the  rhomboid  impression.  It  foiins  the  posterior  boundary  of  the 
groove  for  the  Subclavius  musele,  and  gives  attsiehnu-nt  to  the*  fascia  which 
encloses  that  muscle.  The  anterior  surftice  is  included  between  the  superior  and 
anterior  borders.  It  is  directed  forwards  and  a  little  upwards  at  the  sternal  end, 
outwards  and  still  more  upwards  at  the  acromial  extremity,  where  it  becomes  con- 
tinuous with  the  upper  surface  of  the  flat  portion.     Externally,  it   is  smooth. 
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eooTex,  nearlj  rabcutaneous,  being  covered  only  by  the  PUtysma;  but  correspond- 
ing to  the  inner  half  of  the  bone,  it  is  divided  hj  a  more  or  less  prominent  line 
into  two  parts :  an  anterior  portion,  elliptical  in  form,  roagh,  and  slightly  convex, 
for  the  attachment  of  the  Pectoralis  major;  and  an  upper  part,  which  is  rough 
behind,  for  the  attachment  of  the  Stemo-cleido-maetoid.  Between  the  two 
mnscalar  impressions  is  a  small  subcutaneous  interval.  The  posterior  or  cervical 
turfaee  is  smooth,  flat,  directed  vertically,  and  looks  backwards  towards  the  root 
of  the  neck.  It  is  limited,  above,  by  the  superior  border;  below,  by  the  sub- 
clavian border;  internally,  by  the  margin  of  the  sternal  extremity;  externally,  it 
is  continuous  with  the  posterior  border  of  the  flat  portion.  It  is  concave  from 
within  outwards,  and  is  in  relation,  by  its  lower  part,  with  the  suprascapular 
vessels.  It  gives  attachment,  near  the  sternal  extremity,  to  part  of  Uie  Sterno- 
hyoid muscle;  and  presents,  at  or  near  the  middlej  a  foramen,  directed  obliquely 
oatwards,  which  transmits  the  chief  nutrient  artery  of  the  bone.  Sometimes, 
there  are  two  foramina  on  the  posterior  surface,  or  one  on  the  posterior,  the  other 
on  the  inferior  surface.  The  inferior  or  subclavian  surface  is  bounded,  in  front, 
by  the  interior  border;  behind  by  the  subclavian  border.     It  is  narrow  internally, 

81. — Left  Clavicle.    Anterior  Surface. 
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83.— Left  Clavicle.    Liferior  Surface. 


but  gradually  increases  in  width  externally,  and  is  continuous  with  the  under 
surface  of  the  flat  portion.  Commencing  at  the  sternal  extremity  may  be  seen  a 
small  facet  for  articulation  with  the  cartilage  of  the  first  rib.  This  is  continuous 
with  the  articular  surface  at  the  sternal  end  of  the  bone.  External  to  this  is  a 
broad  rough  impression,  the  rhomboid,  rather  more  than  an  inch  in  length,  for  the 
attachment  of  the  costo-clavicular  (rhomboid)  ligament.  The  remaining  part  of 
this  surface  is  occupied  by  a  longitudinal  groove,  the  subclavian  groove,  broad 
and  smooth  externally;  narrow  and  more  uneven  internally;  it  gives  attachment 
to  the  Subclavius  muscles,  and,  by  its  anterior  margin,  to  the  strong  aponeurosis 
which  encloses  it.  Not  unfreqnently  this  groove  is  subdivided  into  two  parts,  by 
a  longitudinal  line,  which  gives  attachment  to  the  intermuscular  septum  of  the 
Subclavius  muscle. 

The  internal  or  sternal  end  of  the  clavicle  is  triangular  in  form,  directed  in- 
wards, and  a  little  downwards  and  forwards;  and  presents  an  articular  facet,  con- 
cave £rom  before  backwards,  convex  from  above  downwards,  which  articulates  with 
the  sternum  through  the  intervention  of  an  inter-articular  fibro-cartilage;  the 
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circumference  of  the  articular  surface  is  rough,  for  the  attachment  of  numerous 
ligaments.  This  surface  is  continuous  with  the  costal  facet  on  the  inner  end  of 
the  inferior  or  subclavian  surface,  which  articulate  with  the  cartilage  of  the 
first  rib. 

The  outer  or  acromial  extremitt/,  directed  outwards  and  forwards,  presents  a 
small,  flattened,  oval  facet,  which  looks  obliquely  downwards  and  inwards,  for 
articulation  with  the  acromion  process  of  the  scapula.  The  direction  of  this 
fiurtace  serves  to  explain  the  greater  frequencj  of  dislocation  of  this  bone  upon, 
and  not  beneath,  the  acromion  process.  The  circumference  of  the  articular  facet 
is  rough,  especiullj  above,  for  the  attachment  of  the  acromio-clavicular  ligaments. 

I*ecjtliariiies  of  the  Bone  in  the  Si»xes  and  in  Indiriduah.  In  the  female,  the 
clavicle  is  generally  less  curved,  smoother,  and  more  slender  than  in  the  male.  In 
those  persons  who  peribrra  considerable  manual  labour,  which  brings  into  constant 
action  tlie  muscles  connected  with  this  boue,  it  acquires  considerable  bulk,  becomes 
shorter,  more  curved,  its  ridgea  for  muscular  attachment  become  prominently 
marked,  and  its  sternal  end  of  a  prismatic  or  quadrangular  form.  The  right 
clavicle  is  generally  heavier,  thicker,  and  rougher,  and  often  shorter,  than  the 
left. 

Structure.  The  shaft,  as  well  as  the  extremities,  consists  of  cancellous  tissue, 
invested  in  a  compact  layer  much  thicker  in  the  centre  ihan  at  either  end.  The 
clavicle  is  highly  elastic,  by  reason  of  its  curves.  From  the  experiments  of 
Mr.  Ward,  it  has  been  shown  that  it  possesses  sufficient  longitudinal  elastic  force, 
to  project  its  own  weight  nearly  two  feet  on  a  level  surface,  when  a  smart  blow 
is  struck  on  it,  and  aulTicient  transverse  elastic  force,  opposite  the  centre  of  its 
anterior  convexitj'',  to  throw  its  own  weight  about  a  foot.  This  extent  of  elastic 
power  must  serve  to  moderate  very  considerably  the  eflect  of  concussions 
received  upon  the  puint  of  the  shoulder. 

Development.  By  two  centres:  one  for  the  shaft,  and  one  for  the  sternal  extre- 
mity. The  centre  for  the  shaft  appears  very  early,  before  any  other  bone;  the 
centre  for  the  Btemal  end  makes  its  appearan*^e  about  the  eighteenth  or  twentieth 

r,  and  unites  with  the  rest  of  the  boue  a  few  years  after. 
rticulations.   With  the  sternum,  scapula,  and  cartilage  of  the  first  rib. 
'  Attachment  of  Muselfs.  The  Sterno-cleido  mastoid,  Trapezius,  Fectoralis  major, 
Deltoid,  Subcluvius,  and  Sterno-hyoid. 


The  Scapula. 

The  Scapula  forms  the  back  part  of  the  shoulder.  It  is  a  large  fiat  bone, 
triangular  in  shape,  situated  at  the  posterior  aspect  and  side  of  the  thorax,  between 
the  first  and  eighth  ribs,  its  posterior  border  or  base,  being  about  an  inch  from, 
and  nearly  parallel  with,  the  spinous  processes  of  the  vertebra.  It  presents  for 
examination  two  surfaces,  three  l>or<ler3,  and  three  angles. 

The  anterior  surface^  or  venter  (tig.  84),  presents  a  broad  concavity,  the  sub- 
scapular fossa.  It  is  marked,  in  the  posterior  two  thirds,  by  several  oblique  ridges, 
which  pass  from  behind  obliquely  forwards  and  upwards,  the  anterior  third  being 
Ktnooth.  The  oblique  ridges,  above  mentioned,  give  attachment  to  the  tendinous 
intersections,  and  the  suriaces  between  them,  to  the  fleshy  fibres,  of  the  Subscapu- 
larts  muscle.  The  anterior  third  of  the  fossa,  whieh  is  smm^th,  is  covered  by, 
but  does  not  afford  attachment  to,  the  fibres  of  this  muscle.  This  surface  is  sepa- 
rated from  the  posterior  border  by  a  smooth  triangular  margin  at  the  superior  aud 
inferior  angles,  and  in  the  interval  between  these,  by  a  narrow  edgo  which  is 
often  deficient.  This  marginal  surface  alfords  attachment  throughout  its  entire 
extent  to  the  SeiTatus  nuiguus  musele.  The  subscapular  fossa  presents  a  trans- 
verse depression  at  its  upper  part,  called  the  subscapular  nuffh;  it  is  in  this  situ- 
ation that  thefoBsa  is  deepest;  and  consequently  the  thickest  part  of  the  Subscapularis 
muscle  lies  in  a  line  parallel  with  the  glenoid  cavity,  and  must  consequently  operate 
most  effectively  on  the  humerus  wbich  is  contained  in  it. 
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The  posterior  surface^  or  dorsum  (fig.  85),  ie  arched  from  above  downwards, 
allerDfttely  convex  and  concave  from  side  to  side.  It  is  subdivided  UDequallj- into 
two  parta  by  the  spine;  the  portion  above  the  spine  is  called  the  supraspinous 
fbasa,  and  that  below  it^  the  int'raspinous  {osbh. 

The  supraspinous  fossa,  the  smaller  of  the  two,  is  concave,  smooth,  and 
broader  at  the  vertebral  than  at  the  humeral  extremity.  It  afibrds  attachment  bjr 
Itti  iaiier  two-thirda  to  the  Sopraspinatus  muscle. 

84. — Left  Scapula.    Anterior  Surface,  or  Venter. 


The  *n/raspi?wHs  fossa  is  much  larger  than  the  preceding;  towards  its  ver- 
tebral margin  a  shallow  concavity  is  seen  at  its  upper  part;  its  centre  presents  a 
prominent  convexity,  whilst  towards  the  axillary  border  is  a  deep  groove,  which 
runs  irom  the  upper  towards  the  lower  part.  The  inner  three-fourths  of  this 
anrface  afford  attachment  to  the  infraspinatus  muscle  ;  the  outer  fourth  is  only 
covered  by  it»  without  giving  originto  its  fibres.  This  .surface  is  separated  from 
the  axillary  border  by  an  elevated  ridge,  which  runs  from  the  lower  part  of  the 
glenoid  cavity,  downwards  and  backwards  to  the  poiiterior  bonier,  about  an  inch 


to  the  Teres  major,  and  over  which  glides  the  Latissimus  dorsi  ;  sometimes  the 
latter  muecle  takes  origin  by  a  few  fibres  from  this  part.  The  broad  and  narrow 
portions  of  bone  »l)ove  alkided  to  are  separated  by  an  oblique  line,  which  rum 
from  the  axillary  border,  downwards  and  backwards  ;  to  it  is  attached  the  aponeu- 
rosis separating  the  two  Teres  muscles  from  each  other. 

The  Spine  is  a  prominent  plate  of  bone,  which  crosses  obliquely   the  inner 
four-fifths  of  the  dorsum  of  the  scapula  at   its  upper   part,  and  separates   the 
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lapra-  from  the  infra-spinons  fossa:  it  commences  at  the  vertebral  border  bj  a  smooth 
ftriangalar  surface,  over  which  the  Trapezius  glides,  separated  from  the  bone  by  a 
bursa;  and,  gradually  becoming  more  elevated  as  it  passes  forwards,  terminates  in  the 
acromion  process  which  overhangs  the  shoulder  joint.  The  spine  is  triangular  and 
flattened  from  above  downwards,  its  apex  corresponding  to  the  posterior  border;  its 
base,  which  is  directed  outwards,  to  the  neck  of  the  scapula.  It  presents  two 
surfaces  and  three  borders.  Its  superior  surface  is  concave,  assists  in  forming  the 
supraspinous  fossa,  and  affords  attachment  to  part  of  the  Supraspinatus  muscle. 
Its  inferior  surface  forms  part  of  the  infraspinous  fossa,  gives  origin  to  part  of  the 
Infraspinatus  muscle,  and  presents  near  its  centre  the  orifice  of  a  nutritious  canal. 
Of  the  three  borders,  the  anterior  is  attached  to  the  dorsum  of  the  bone ;  the 
posterior,  or  crest _  of  the  spine,  is  broad,  and  presents  two  lips,  and  an  intervening 
rough  interval.  To  the  superior  lip  is  attached  the  Trapezius,  to  the  extent  shown 
in  the  figure.  A  very  rough  prominence  is  generally  seen  occupying  that  portion 
of  the  spine  which  receivea  the  insertion  of  the  middle  and  inferior  fibres  of  this 
muscle.  To  the  inferior  lip,  throughout  its  whole  length,  is  attached  the  Deltoid. 
The  interval  between  the  lips  is  also  partly  covered  by  the  fibres  of  these  muscles. 
The  external  border,  the  shortest  of  the  three,  is  slightly  concave,  its  edges  thick 
and  round,  continuous  above  with  the  under  surface  of  the  acromion  process;  below, 
with  the  neck  of  the  scapula.  The  narrow  portion  of  bone  external  to  this  border, 
serves  to  connect  the  supra-  and  infra-spinous  fossse. 

The  Acromion  process,  so  called  from  forming  the  summit  of  the  shoulder 
{axpov,  a  summit;  0)^09,  the  shoulder),  is  a  large,  and  somewhat  triangular  process, 
flattened  from  behind  forwards,  directed  at  first  a  little  outwards,  and  then  curving 
forwards  and  upwards,  so  as  to  overhang  the  glenoid  cavi^.  Its  upper  surface 
directed  upwards,  backwards,  and  outwards,  is  convex,  rough,  and  gives  attachment 
to  some  fibres  of  the  Deltoid.  Its  under  surface  is  smooth  and  concave.  Its 
outer  border,  which  is  thick  and  irregular,  affords  attachment  to  the  Deltoid 
muscle.  Its  inner  margin,  shorter  than  the  outer,  is  concave,  gives  attachment 
to  a  portion  of  the  Trapezius  muscle,  and  presents  about  its  centre  a  small  oval 
surface,  for  articulation  with  the  scapular  end  of  the  clavicle.  Its  apex,  which 
corresponds  to  the  point  of  meeting  of  these  two  borders  in  front,  is  thin,  and  has 
attached  to  it  the  coraco-acromial  ligament. 

Of  the  three  borders  or  costae  of  the  scapula,  the  superior  is  the  shortest  and 
thinnest ;  it  is  concave,  terminating  at  its  inner  extremity  at  the  superior  angle, 
at  its  outer  extremity  at  the  coracoid  process.  At  its  outer  part  is  a  deep 
semicircular  notch,  the  suprascapular,  formed  partly  by  the  base  of  the  coracoid 
process.  This  notch  is  converted  into  a  foramen  by  the  transverse  ligament,  and 
serves  for  the  passage  of  the  suprascapular  nerve.  The  adjacent  margin  of 
the  superior  border  affords  attachment  to  the  Omo-hyoid  muscle.  The  external, 
or  axillary  border,  is  the  thickest  of  the  three.  It  commences  above  at  the  lower 
margin  of  the  glenoid  cavity,  and  inclines  obliquely  downwards  and  backwards  to 
the  inferior  angle.  Immediately  below  the  glenoid  cavity,  is  a  rough  depression 
about  an  inch  in  length,  which  affords  attachment  to  the  long  head  of  the  Triceps 
muscle  ;  to  this  succeeds  a  longitudinal  groove,  which  extends  as  far  as  its  lower 
third,  and  affords  origin  to  part  of  the  Subscapularis  muscle.  The  inferior  third 
of  this  border,  which  is  thin  and  sharp,  serves  for  the  attachment  of  a  few  fibres 
of  the  Teres  major  behind,  and  of  the  Subscapularis  in  front.  The  internal,  or 
vertebral  border,  also  named  the  base,  is  the  longest  of  the  three,  and  extends 
from  the  superior  to  the  inferior  angle  of  the  bone.  It  is  arched,  intermediate  in 
thickness  between  the  superior  and  the  external  borders,  and  the  portion  of  it 
above  the  spine  is  bent  considerably  outwards,  so  as  to  form  an  obtuse  angle  with 
the  lower  part.  The  vertebral  border  presents  an  anterior  lip,  a  posterior  lip,  and  an 
intermediate  space.  The  anterior  lip  i^ords  attachment  to  the  Serratus  magnus; 
the  posterior  lip,  to  the  Supraspinatus  above  the  spine,  the  Infraspinatus  below; 
the  interval  between  the  two  lips,  to  the  Levator  anguli  scapulas  above  the  trian- 
gular surface  at  the  commencement  of  the  spine;  the  Bhomboideuf  minor,  to  the 
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edge  of  that  surface;  the  Rhoniboideus  major  being  attached  by  means  of  a  fibrous 
arch,  connected  above  to  the  lower  part  of  the  triangular  surface  at  the  base  of 
the  spine,  and  below  to  the  lower  part  of  the  posterior  border. 

Of  the  three  angles,  the  superior^  fonned  hy  the  junction  of  the  Buperior  and 
internal  borders^  is  thin»  smooth,  rounded,  somewhat  inclined  outwards,  and  pives 
attachment  to  a  few  fibres  of  the  Levator  anguli  scapulje  muscle.  The  inferior 
angle,  thick  and  rough,  is  formed  by  the  union  of  the  vertebral  and  axillary 
borders,  its  outer  surface  affording  attachment  to  the  Teres  major,  and  occasionally 
a  few  fibres  of  the  Latissimus  dorsL  The  anterior  angle  is  the  thickest  jMirt  of 
the  hone,  and  forms  what  is  called  the  head  of  the  scapula.  The  head  presents 
a  shallow,  pyrifcrin,  articular  surface,  the  glenoid  caviii/  (yXrjvT}^  a  socket,) 
its  longest  diameter  is  from  ahove  downwards,  and  its  direction  outwards  and 
forwards.  It  is  broader  below  than  above;  at  its  apex  is  attached  the  loitg  tendon 
of  the  Biceps  muscle.  It  is  covered  with  cartilage  in  the  recent  state;  and  its 
margins,  slightly  raised,  give  attachment  to  a  fibro-cartilaginoua  structure,  the 
glenoid  ligament,  by  which  its  cjivity  is  deepened.  The  neck  of  the  scapula  is 
tbe  slightly  depressed  surface  which  surrounds  the  head;  it  is  more  distinct  on 
the  posterior  than  on  the  anterior  surface,  and  below  than  above.  In  the  latter 
situation,  it  has,  arising  from  it,  u  thick  prominence,  the  coracoid  process. 

The  Coracoid  process^  so  called  from  its  fancied  resemblance  to  a  crow's  beak 
{/topa^^  a  croWf)  is  a  thick  curved  process  of  bone,  which  arises  by  a  broad  base 
from  the  upper  part  of  the  neck  of  the  scapula;  it  ascends  at  first  upwards  and 
inwards;  then,  becoming  smaller,  it  changes  its  direction,  and  passes  forwards 
and  outwards.  The  ascending  portion,  flattened  from  before  backwards^  presents 
in  front  a  smooth  concave  surface,  over  which  passes  the  Sub-scapularis  muscle. 
The  horizontal  portion  is  ilattened  from  above  downwards;  its  upper  surface  is 
convex  and  irregular;  its  under  surface  is  smooth;  its  anterior  border  is  rough, 
and  gives  attachment  to  the  Pectoralis  minor;  its  posterior  border  is  also  rough 
for  the  coraco-acromial  ligament,  while  the  apex  is  embraced  by  the  conjoined 
tendon  of  origin  of  the  short  heail  of  the  Biceps  and  Coraco-brachiaiis  muscles. 
At  the  inner  side  of  the  root  of  the  coracoid  process  is  a  rough  depression  for  the 
attachment  of  the  conoid  ligament,  and,  running  from  it  obliquely  forwards  and 
outwards  on  the  upper  surface  of  the  horizontal  portion,  an  elevated  ridge  for  the 
attachment  of  the  trapezoid  ligament. 

Structffre,  In  the  head,  processes,  and  all  the  thickened  parts  of  the  bone,  it 
is  cellular  in  structure,  of  a  dense  compact  tissue  in  the  rest  of  its  extent.  The 
centre  and  upper  part  of  the  dorsum,  but  especially  the  former,  is  usually  so  thin 
as  to  be  semi-transparent;  occasionally  the  hone  is  found  wanting  in  this  situation, 
and  the  adjacent  muscles  come  into  contact. 

Dereiopment  (tig.  86).  By  seven  centres;  one  for  the  body,  two  for  the  coracoid 
process,  two  for  the  acromion,  one  for  the  posterior  border,  and  one  for  the  inferior 
angle. 

Ossification  of  the  body  of  the  scapula  commences  about  the  second  mouth  of 
foetal  life,  by  the  formation  of  an  irregular  quadrilateral  plate  of  bone,  imme- 
diately behind  the  glenoid  cavity.  This  plate  extends  itself  so  as  to  form  the 
chief  part  of  the  bone,  the  spine  growing  up  from  its  posterior  surface  about  the 
third  monJh,  At  birth,  the  chief  part  of  the  scapula  is  osseous,  only  the  coracoid 
and  acromion  processes,  tbe  posterior  border,  and  inferior  angle,  being  cartilaginous. 
About  the  first  year  after  birth,  ossification  takes  place  in  the  middle  of  tbe 
coracoid  process;  which  usually  becomes  joined  with  the  rest  of  the  bone  at  tbe 
time  when  the  other  centres  make  their  appearance.  Between  the  fifteenth  and 
seventeenth  years,  ossification  of  the  remaining  centres  takes  place  in  quick  suc- 
cession, and  in  tlie  following  order:  first,  near  the  base  of  the  acromion,  and  in  the 
upper  part  of  the  coracoid  process,  the  latter  appearing  in  the  form  of  a  broad 
scale;  secondly,  in  the  inferior  angle  and  contiguous  part  of  the  posterior  border; 
thirdly,  near  the  extremity  of  the  acromion;  fourthly,  in  the  posterior  border. 
The  acromion  . process,  besides  being  formed  of  two  separate  nuclei,  has  its  base 
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formed  by  an  extension  into  it  of  the  centre  of  ossification  which  belongs  to  the 
spine,  the  extent  of  which  varies  in  different  cases.  The  two  separate  nuclei 
unite,  and  then  join  with  the  extension  carried  in  from  the  spine.  These  various 
epiphyses  become  joined  to  the  bone  between  the  ages  of  twenty-two  and  twenty- 

86. — Flan  of  the  Development  of  the  Scapula.    By  Seven  Centres. 
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Epiphyses  (except  one  for  the  CoTacoid  process)  appear  at  fifteen  to 
seventeen  years,  and  unite  at  twenty-two  to  twenty-five  years. 

five  years.  Sometimes  failure  of  union  between  the  acromion  process  and  spine 
occurs,  the  junction  being  efiected  by  fibrous  tissue,  or  by  an  imperfect  articulation ; 
in  some  cases  of  supposed  fracture  of  the  acromion  with  ligamentous  union,  it  is 
probable  that  the  detached  segment  was  never  united  to  the  rest  of  the  bone. 

Articulations,   With  the  humerus  and  clavicle. 

Attachment  of  Muscles.  To  the  anterior  surface,  the  Subscapularls;  posterior 
surface,  Supra-spinatus,  Infra-spinatus;  spine,  Trapezius,  Deltoid;  superior 
border,  Omo-hyoid;  vertebral  border,  Serratus  magnus.  Levator  anguli  scapulae, 
Rhomboideus  minor  and  major;  axillary  border,  Triceps,  Teres  minor,  Teres 
major;  glenoid  cavity,  long  head  of  the  Biceps;  coracoid  process,  short  head  of  the 
Biceps,  Coraco-brachialis,  Fectoralis  minor;  and  to  the  inferior  angle  occasionally 
a  few  fibres  of  the  Latissimus  dorsi. 


The  Humerus. 

The  Humerus  is  the  longest  and  largest  bone  of  the  upper  extremity;  it  pre- 
sents for  examination  a  shaft  and  two  extremities. 

The  Upper  Extremity  is  the  largest  part  of  the  bone;  it  presents  a  rounded 
head,  a  constriction  around  the  base  of  the  head,  the  neck,  and  two  other  eminences, 
the  greater  and  lesser  tuberosities  (fig.  87). 
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The  hend^  nearly  hemispherical  in  form,  Is  directed  upwards,  inwards,  and  a 
litllf  backwards;  its  Bwrface  m  Fmoolh,  Cftated  with  fartilao:e  in  tlip  reet^nt  Rtate, 
and  articulateH  witli  the  glenoid  cavity  of  the  scapula.  The  clrtniniri'renf'e  of  its 
ttrtieular  purface  is  Blightly  constricted,  and  is  termed  the  nitntomicnl  uerk^  in 
contr.idit<tlnctlon  to  the  constrictioo  which  exists  lielow  the  tuberosities,  and  is 
culled  the  surqicai  neck,  from  its  often  being  the  seat  of  fracture.  It  should  he 
renieoibered^  however,  that  fracture  of  the  anatomical  neck  does  sometimes, 
tlioutrh  rarely,  oocur. 

The  andfamit'td  neck  is  obliquely  directed,  forminj]:  ^^  obtuse  angle  with  the 
shaft.  It  is  more  di^itinctly  marked  in  the  lower  half  of  Its  ejrcumference  than  in 
the  upper  Iialf,  where  it  j>re!^entH  a  narrow  f^roove,  separating  tlie  hejul  from  the 
tiiljernsitles^.  Its  cireumference  affoixls  attitchraent  to  the  capsular  ligament,  and 
is  itcrfijratL'd  by  niimtTOirt*  vasctihir  foramina. 

Tlie  ffreatrr  tnheroxiftf  is  situated  uii  the  outer  side  of  the  head  and  lessier 
tiibciMeity.  ItJi  upper  surface  is  roimded  and  marked  by  three  flat  facet s»  separated 
by  two  slight  riiiges:  the  anterior  facet  gives  attachment  to  the  tendon  of  the 
Supraspinatus;  the  middle  one,  to  the  Infraspinatus;  the  posterior  one,  to  the 
Teres  minor.  The  outer  surface  of  the  great  tuberosity  is  convex,  rough,  and 
continuour*  with  the  outer  side  of  the  shaft. 

Tlie  ifsser  tuhcrosittf  is  more  ju'omlnetit,  although  smaller  than  the  grenter:  it 
is  sUuated  in  front  of  the  head,  mid  is  directed  InwartlH  and  forwards.  Its  summit 
presents  a  prominent  fiicet  for  the  iusertion  of  the  tendon  of  tlie  Subscapularls 
muscle.  The  tuberosities  are  separated  from  one  another  by  a  deep  groove,  tlic 
bicipital  groove^  so  called  from  Its  lodging  the  long'  tendon  of  the  Biceps  muscle. 
It  eommeuces  above  between  the  two  tuberosities,  passes  obliquely  downwards 
and  a  little  inwards,  and  terminates  at  the  junction  of  the  upper  with  the  middle 
third  of  thf  boiu'.  It  Is  deep  and  narrow  at  It:*  commencement,  and  beromes 
Bhallow  and  a  little  broader  as  It  descends.  In  the  recent  state  It  Is  covered  with 
a  thin  layer  of  cartilage,  lined  by  a  prolongation  of  the  synovial  membrane  of  the 
shoulder  joint,  and  receives  part  of  tlie  tendon  of  insertion  of  the  Latlssimus  dorsl 
about  its  centre. 

The  Shaft  of  the  humerus  is  almost  cylindrical  in  the  upper  half  of  its  extent; 
prismatic  and  tiattened  below,  it  presents  three  borders  and  three  surfaces  for 
examination. 

The  anterior  border  runs  from  the  front  of  the  great  tuberosity  above,  to  the 
coronoid  depression  below,  separating  the  internal  from  the  external  surface.  Its 
upper  part  is  very  prominent  and  rough,  forms  the  outer  Up  of  the  bicipital  groove, 
and  serves  for  the  attachment  of  the  tendon  of  the  Pectoralis  major.  About  its 
centre  Is  seen  the  rough  deltoid  impression;  below,  it  Is  smooth  and  rounded, 
affording  attachment  to  the  Brachialis  antleus. 

Tht!  evtenml  border  runs  from  the  back  part  of  the  greater  tuberosity  to 
the  external  condyle,  and  separates  the  exteraal  from  the  posterior  surface.  It  Is 
rounded  and  Indistinctly  marked  In  its  upper  half,  serving  for  the  attachment  of 
the  external  head  of  the  Triceps  muscle;  Its  centre  Is  traversed  by  a  broad  but 
shallow  oblique  depression,  the  musculo-spiral  groove;  its  lower  part  is  marked 
by  ft  prominent  rough  margin,  a  little  curved  from  behind  forwards,  which  presents 
an  anterior  lip  for  the  attachment  of  the  Supinator  longus  above,  and  Extensor 
carpi  radlalia  longlor  below,  a  posterior  lip  for  the  Triceps,  and  an  interstice  for 
the  attachment  of  tlie  extenml  intermuscular  aponeurosis. 

The  internal  border  extends  from  the  lesser  tuberosity  to  the  internal  condyle. 
Its  upper  third  is  marked  by  a  prominent  ridge,  ftjrming  the  inner  lip  of  the 
bicipital  groove,  and  gives  attachment  from  above  downwards  to  the  tendons  of 
tlie  Latisslmus  dorsi.  Teres  major,  and  part  of  the  origin  of  the  inner  head  of  the 
Triceps,  About  its  centre  is  a  rough  ridge  for  the  attachment  of  the  Coraco- 
hrachialis,  and  just  below  this  is  seen  the  entrance  of  the  nutritious  canal  directed 
downwards.  Sometimes  there  Is  a  second  canal  higher  up,  which  takes  a  similar 
direction.      Its   inferior  third  is   raised  into  a  slight   ridge,  which  becomes  verv 
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prominent  below ;  it  presents  an  anterior  lip  for  the  attachment  of  the  Brachialis 
anticii.%  a  posterior  Up  for  tlio  internal  head  of  the  Triceps,  ami  an  intermediate 
space  for  the  internal  kitermuaeular  aponeurosis. 

The  external  mirfave  is  directed  outwards  ahove,  where  it  is  smooth,  roonded, 
and  co\'ered  bj  the  Deltoid  muscle  ;  forwards  helciw,  where  it  is  slightly  conea\e 
from  altove  downwards^  and  gives  origin  to  pai't  of  the  Brachialis  anticus  muscle. 
About  the  nud<lle  of  this  surface,  is  seen  a  rough  triangular  impression  for  the 
iusertion  of  the  Deltoid  muscle,  and  below  it  the  museulo-spiral  groove,  directed 
obli«|«ely  from  behind,  forwards  and  downwards  ;  it  transmits  the  museulo-spiral 
nerve  and  superior  profuuda  artery. 

The  interiial  surface^  less  extenaive  than  the  external,  is  directed  forwards 
above*  forwards  and  inwards  below  :  at  its  upper  part  it  is  narrow,  and  fonns  the 
bicipital  groove.  The  middle  part  of  this  surface  is  slightly  rough  for  the 
attaclinient  of  the  Coraco-brachialis  ;  i(a  lower  part  Is  smooth,  concave,  and  gives 
attflchmeut  to  the  Brachiolis  anticus  muscle.* 

The  posterior  surface  (tig.  88)  appears  somewhat  twisted,  so  that  its  upper  part 
is  directed  a  little  inwards,  its  lower  part  backwards,  and  a  little  outwards. 
Nearly  the  whole  of  this  surface  is  covered  by  the  extei*nal  and  internal  heads  of 
the  Triceps,  the  former  being  attached  to  its  upper  and  outer  pnrt,  the  latter  to  its 
inner  and  back  part,  their  origin  being;  separated  by  the  museulo-spiral  groove. 

The  Loicfir  Extremihf  iw  fattened  from  before  backwards,  and  curved  slightly 
forwards  ;  it  terminates  below  in  a  broad  articular  surface,  which  is  divided  into 
two  parts  by  a  slight  ridge.  On  either  side  of  the  articular  surface  are  the  ex- 
ternal and  iiiternal  condyles.  The  articular  surface  extends  a  little  lower  than 
the  condylCv^i,  and  is  curved  sligJitly  forwards,  so  as  to  occupy  the  more  anterior 
part  of  the  bone  ;  its  greatest  breadth  is  in  the  transverse  diameter,  and  it  is 
obliquely  directed,  so  that  its  inner  extremity  occupies  a  lower  level  than  the 
outer.  The  outer  portion  of  the  articular  surface  presents  a  smooth  rounded 
eminence,  which  has  received  the  name  of  the  lesser  or  radial  head  of  the 
humerus  ;  it  articulates  with  the  cup-shaped  depression  on  the  head  of  the  radius, 
and  is  limited  to  the  Jront  and  lower  part  of  the  bone,  not  extending  as  far  back  as 
the  other  portion  of  the  articular  surface.  On  the  inner  side  of  this  eminence  is 
a  shallow  groove,  in  which  is  received  the  inner  margin  of  the  head  of  the  radius. 
The  inner  or  trochlear  portion  of  the  articular  surface  presents  a  deep  depression 
between  two  well-marked  borders.  This  surface  is  convex  from  before  back- 
wards, concave  from  side  to  side,  and  occupies  the  anterior  lower  and  posterior 
parts  of  the  bone.  The  external  border,  less  prominent  than  the  internal,  corresponds 
to  the  interval  between  the  radius  and  ulna.  The  internal  border  is  thicker, 
more  prominent,  and  consequently,  of  greater  length  than  the  extenial.  The 
grooved  portion  of  the  articular  surface  fits  accurately  within  the  greater  sigmoid 
cavity  of  (he  ulna  ;  it  is  broader  and  deeper  on  the  posterior  than  on  the  anterior 
aspect  of  the  bone,  and  is  directed  obtiquely  from  behind  forwards,  and  from 
without  inwards.  Above  the  back  part  of  the  trochlear  surface^  is  a  deep  trian- 
gular dejjression,  the  olecranon  depression,  in  which  is  received  the  summit  of  the 
olecranon    process  in  extension   of  the   fore-arm.     Above   the  front  part  of  the 


•  A  small  hook-shaped  process  of  bone,  varying  from  ^l,  to  |  of  an  inch  in  length,  is  not 
unfrequently  found  projecting  from  the  inner  surface  of  the  shaft  of  the  humerus  twi> 
inohea  above  the  intern bJ  condyle.  It  is  curved  downwards,  forwards  and  inwards,  and  ita 
pointed  extremity  is  connected  to  the  internal  border  just  above  the  inner  condyle^  by  a 
ligaraent  or  fibrous  band  j  completing  an  arch,  thi^ugb  which  the  median  nerve  and 
brachial  artery  pass,  when  these  atroctures  deviate  from  their  usual  course,  Sometimeia 
the  nerve  alone  is  transmitted  through  it,  or  the  nerve  may  be  accompanied  by  the 
Tjloar-interoeseous  artery,  in  coaea  of  high  division  of  the  brachial.  A  well-marked  groove 
is  usually  fotmd  behind  the  process,  in  which  the  nerve  and  artery  are  lodged. 
This  space  is  analogous  to  the  eupracondyloid  foramen  in  many  animals,  and  probably  serves 
in  them  to  protect  the  nerve  and  artery  from  compression  during  the  contraction  of  the 
muscles  in  this  region.  A  detailed  account  of  this  process  is  given  by  Dr.  Struthers,  in  his 
•  Anatomif;al  and  Physiological  Olieei-vations,'  p.»o». 
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trochlear  surfare,  is  secii  u  etiiall  ik*pres- 
isiuii,  tlie  coionoid  ilepressioti  ;  it  reeoives 
the  coroiiuid  process  of  the  (jinu  during 
flexion  of  tin*  forearin.  Tliese  fossae 
are  lioparated  from  one  another  bj  a  tliiii 
tran.sparent  hmiina  of  bone,  which  i« 
fioinetiraes  perforuted  ;  their  margins 
afford  attachment  to  the  anterior  and 
posterior  lig^aments  of  the  elbow  joint, 
iind  they  are  lined  in  the  recent  state  by 
the  synovial  membrane  of  this  artieula- 
tion.  Above  the  front  part  td'  the  radial 
tul)€rosity,  ig  seen  a  slight  depression 
which  receives  the  anterior  Wrder  of  the 
head  of  the  radius  when  the  Jbrearm  is 
strongly  Hexed.  The  external  condyle 
ifl  a  small  tuhereiilar  eminence,  lesH  pro- 
minent than  the  intumaL  curved  a  little 
forwards,  and  giving  attjiehment  to  the 
external  lateral  ligament  of  the  elbow 
joint,  and  to  a  tendon  common  to  the 
urif^in  of  some  of  the  extensor  and 
supinator  muscles.  The  internal  condyle, 
hirger  and  more  prominent  tlian  the  ex- 
ternal, is  directed  a  little  backwards,  it 
givCvS  attnchment  to  the  internal  lateral 
lipament,  and  to  a  tendon  common  to  the 
origin  of  some  of  the  flexor  muBcles  of 
tlie  foreami.  Thene  eminences  are  di- 
rectly continuous  above  with  the  external 
and  interna!  Iw^rders.  Thn  greater  pro- 
minence of  the  inner  one  renders  it  more 
liable  to  fracture. 

Strnctftre.  The  extremitiea  consist  of 
cancellous  tissue,  covered  with  a  thin 
compact  layer  ;  the  shaft  is  coniposrd  of 
a  cylinder  of  compact  tissue,  thicker  at 
the  centre  than  at  the  extremities,  and 
hollowed  out  by  a  large  medullary  canal, 
which  extends  along  its  whole  length. 

Development.  By  seven  centr»*H  (fig. 
8g);  one  for  the  shaft,  one  for  the  head, 
one  for  the  greater  tulterosity,  one  for  tlie 
radial,  one  for  the  trochlear  portion  of 
the  articular  surface,  and  one  for  each 
condyle.  The  centre  for  the  shaft 
appears  very  early,  soon  after  ossifica- 
titm  hae  commenred  in  the  clavicle,  and 
soon  extends  toward;*  the  extremitie?*. 
At  birth,  the  humerus  is  ossified  nearly 
in  its  whole  length,  the  extremities  re- 
maining cartilaginous.  Between  the  firt^t 
and  second  years,  ossifioattnn  conmiencea 
in  tlic  head  uf  the  boiic,  and  between  the 
second  and  third  years  the  centre  for  the 
tuberosities  makes  its  njipearance  usually 
by  a  single  ossific  point,   but  sometimes, 
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Bccording  to  Bechirtl,  by  one  lor  each  tuberosity,  Umt  for  the  leaser  being  small, 
and  not  ivppeanu-  until  aft<?r  the  fourth  year.  By  tho  fifth  year,  thc^  centres  for 
tlie  head  and  lulierosJtics  have  enlarged  and  become  joined,  so  as  to  form  a  single 
ktrp:e  epiphysis. 

The  lower  end  of  the  humerus  is  developed  in  the  following  manner:  At  thi- 
end  of  the  second  year,  ossification  commencoa  in  the  radial  portion  of  the  ar- 
ticular Biirface,  and  from  this  point  extends  inward!f«»  so  a3  to  fomi  the  chief  part 
of  the  articuhir  end  of  the  bone,  tliu  centre  lor  thii  inner  pjirt  uf  ihe  articular  mv- 
fttce  not  appearincr  „ntil  about  the  age  of  twelve.  O^silicatiun  commences  in  (he 
internal  condyle  about  the  fifth  year,  and  in  the  external  one  not  until  between  the 

thirteenth  or  fourteenth  year.    About  „   ,     ^       i  i.    <>^i    tj 

,,  ^       pQ  ^Plan  of  the  Development  of  the  HumeniM. 

sixteen  or  seventeen  years,   the  outer   ^9-     *^«*"  "'  ^"^  Ceutrea. 

condyle  and  both  portions  of  the  arti- 
culating surface  (having  already  join- 
ed) unite  with  tho  slmft;  at  eighteen 
year*5,  the  inner  condyle  becomes  join- 
ed, whilst  the  upper  cpiphysisi*  although 
the  firjst  formed,  ia  not  united  until 
ubout  the  twentieth  yean 

Afiicttlations.  With  the  glenoid  ca- 
vity of  the  scapula,  and  with  the  ulna 
and  radiu.-*. 

Attaehment  of  Muscles.  To  the 
greater  tubcroBi ty,  the  SupraspinatUB, 
lufraypinatu.s  an<I  Teres  minor ;  to 
the  lesser  tuberosity,  the  Subscapu- 
laris;  to  the  anterior  bicipital  ridge, 
the  Peetoralis  mnjor;  to  the  pofjterior 
bicipital  ridge  and  groove,  the  Latis- 
shruis  dorfi  and  Teres  mnjor;  to  the 
shnft,  the  Deltoid,  C'oraeo-brachialts, 
Brachialis  antieu;^,  external  and  in- 
ternal headB  of  tlie  Triceps;  to  the 
internal  condyle,  the  Pronator  radii 
teres*,  and  common  tendon  of  the 
Flexor  carpi  radialin,  Pahnaris  longUf^, 
Flexor  digitoram  i»ublimis,  and  Flexor 
carpi  ulnari«;  to  the  external  condy- 
loid ridge,  the  Supinator  longits,  and 
Extengor  carpi  radialiu  longior;  to  the 
external  condyle,  the  common  tendon  of  the  Extensor  carpi  radialis  brevior,  Ex- 
tensor commuijiis  digitorum,  Extensor  minimi  digiti,  and  Extensor  carpi  ulnaris^ 
the  Anconeus,  and  Supinator  Lrevis. 


VuifrJi  Hf/th 


-"^.^'^ 


The  Forearm  is  lliat  portion  of  the  upper  extrcraity  which  ifl  situated  between 
the  elbow  and  wrist.     It  is  conn>osed  of  two  bones,  tlie  Uhia,  and  tho  liadiua. 


The  Ulna. 

Tlie  Xlna  (fig.'*,  go,  91),  pq  called  from  it8  forming  the  elbow  {^\k\n\).  Is  a  long 
bone,  pririinatfe  in  Ibrni,  placed  at  the  inner  side  of  tho  forearm,  parallel  with  the 
radiuM.  It  is  the  larger  and  longer  of  the  two  bones.  Iti*  upper  extremity,  of  great 
thickness  and  strength,  fomis^  a  large  part  of  the  articulation  of  the  elbow-joint; 
it  diminishes  in  e^ize  from  above  downwards,  its  lower  extremity  being  veiy  email, 
and  excluded  from  (In*  wrist-joint  by  the  iuter[toKition  of  an  interarticuiar  fibri*- 
cartiluge.      It  iH  divisible  into  a  shaft,  and  two  extremities. 

The  Vppt:r  Extremity^  the  strongest  part  of  the  bone,  presents  for  examination 
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two  large  curved  processes,  the  Olecranon  process,  and  the  Coronoid  process;  and 
two  concave  articular  cavities,  the  greater  ami  Ici^ser  Sigmoid  cavities. 

The  Olecranon  Process  (twXivTjf,  eWoic;  tcpdvov,  head)  is  a  large  thick,  curved 
eraineDcc,  situated  at  the  upper  and  back  part  of  the  ulna.  It  rises  somewhat 
higher  than  the  coronoid  and  is  curved  forwards  at  the  summit  so  as  to  present  a 
prominent  tip,  its  base  being  contracted  where  it  joifia  the  shaft.  This  is  the 
narrowest  part  of  the  upper  end  of  the  ulna,  and,  consequently,  the  most  ur^ual 
seat  of  fracture.  The  posterior  eurfaee  of  the  olecranon,  ilirected  backwards  is 
of  a  triangular  form,  smooth,  subcutaneous,  and  covered  by  a  bursa.  Its  upper 
Burface,  directed  upwards,  is  of  a  quadrilateral  form,  marked  behind  by  a  rough 
impression  for  the  attachment  of  the  Triceps  muscle;  and,  in  front,  near  the 
margin,  by  a  slight  transverse  groove  for  the  attachment  of  part  of  the  posterior 
ligament  of  the  elbows-joint.  Its  anterior  surface  is  smooth,  concave,  covered  with 
cartilage  in  the  recent  state,  and  forms  tbe  upper  and  l>aek  part  of  the  great 
sigmoid  cavity.  The  lateral  borders  present  a  continuation  of  the  anmo  groove 
tliat  \va8  Been  on  the  margin  of  the  superior  surface;  they  serve  for  the  attachment 
of  ligaments,  viz.,  the  back  part  of  the  internal  lateral  ligament  internally;  tbe 
posterior  ligament  externally.  The  Olecranon  process,  in  its  structure  as  well  as 
in  its  position  and  use,  rescml4es  the  Patella  iu  tbe  hnver  limb;  and,  like  it,  some- 
times exists  as  a  separate  piece,  not  united  to  the  rest  of  the  bone.* 

The  Coronoid  Process  {Kop(t)vrj,  «  crowds  beak]  is  a  rough  triangular  eminence 
of  bone  which  projects  horizon tjilly  forwanls  from  the  upper  and  front  part  of  the 
ulutt,  forming  the  lower  part  of  the  great  sigmoid  cavity.  Its  base  is  continuous 
with  the  shaft,  and  of  considerable  strength,  so  much  so,  that  fracture  of  it  is  an 
accident  of  rare  occurrence.  Its  apex  is  pointed,  slightly  curved  upwards,  and 
received  into  the  coronoid  depreBsiou  of  the  humerus  in  ilexion  of  the  forearm. 
Its  upper  surface  is  smontb,  concave,  and  forms  the  lower  part  of  the  great  sigmoid 
cavity.  The  under  suriace  is  concave,  and  marked  internully  by  a  rough  impression 
for  the  iusertion  of  tbe  Brachiidia  anticus.  At  the  junction  of  this  surface  with 
the  shaft,  is  a  rough  eminence,  the  tubercle  of  the  ulna,  for  tbe  attinchment  of  the 
oblique  ligament.  Its  outer  surface  presents  a  uiUTow,  oblong,  articular  depression, 
the  lesser  sigmoid  cavity.  The  inner  surface,  by  its  prominent  free  margin,  serves 
for  the  attachment  of  part  of  tbe  internal  lateral  ligament.  At  the  front  part  of 
this  surface  is  a  small  rounded  eminence  for  the  attachment  of  one  head  of  the 
Flexor  digitorum  sublitnis,  behind  the  eminence,  a  depression  for  part  of  the 
origin  of  the  Flexor  profundus  digitorum,  and,  descending  from  the  eminence,  a 
ridge,  which  gives  attachment  to  one  head  of  tlie  Pronator  radii  teres.  Occa- 
sionally the  Flexor  longus  polliets  arises  from  the  lower  part  of  the  Coronoid 
process  by  a  rounded  bundle  of  muscular  fibres. 

The  Greafer  Sigmoid  C'avtft/,  so  called  from  its  resemblance  to  the  old  shape  of 
the  Greek  letter  2",  is  a  semilunar  depression  of  large  size,  situated  between 
the  olecranon  and  coronoid  [irocesses,  and  serving  for  articulation  with  the  trochlear 
surface  of  the  humerus.  About  the  middle  of  either  lateral  border  of  this  cavity 
is  a  notch,  which  contracts  it  somcAvhat,  and  serves  to  indicate  the  junction  of  the 
two  proeeemes  of  w!itcli  it  is  lornied.  The  cavity  is  concave  from  above  downwards, 
and  divided  info  two  lateral  j>arts  by  a  smootli  elevated  ridge,  which  runs  from  the 
summit  of  the  olecranon  to  the  ti])  of  tbe  coronoid  process.  Of  these  two  portions, 
the  internal  is  the  largest;  it  is  slightly  concave  transversely,  the  external  portion 
being  nearly  plane  from  side  to  side. 

The  Lesser  Sigmoid  Vnvity  is  a  nan'ow,  oblong,  articular  depression,  placed  on 
the  outer  side  of  the  corouitid  process,  and  serving  for  articulation  with  tbe  head 
of  tbe  radius,  Jt  is  concave  liom  before  backwards;  and  its  extremities,  which 
are  prominent,  serve  i'ur  the  attachment  of  the  orbicular  ligament. 

The  Shaft  is  prismatic  in   form  at  its  upper  part,  and  curved  from  behind 

•  Professor  Owen  regoi-da  the  olecranon  to  be  homobigows  not  with  the  patella,  but  with 
an  extension  of  the  upper  eud  of  the  fibula  above  the  knee-joint,  which  is  mot  with  in  the 
OniithoryncliuB,  Echidna,  aud  some  other  animals,     (Owen,  •  On  the  Naiare  of  Zimbs.^) 
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aod  from  within  outwardS;,  so  as  to  be  convex  behind  and  externally;  its 
centml  part  is  qaite  straight;  its  lower  part  rounded,  gmooth,  and  bent  a  little 
utwards;  it  tapers  gruduully  from  above  down wai'ds,  and  presents  for  examination 

ree  borders,  and  three  surfaces. 

The  anterior  border  cotumenccs  above  at  the  prominent  inner  angle  of  (he  coro- 
noid  process,  and  terra inates  below  in  front  of  the  styloid  process.  It  is  well  marked 
»l>ove»  smooth  and  rounded  in  the  middle  ol"  its  extent,  and  affords  aitaclimi^nt  to 
the  Flexor  profundus  digitorum:  sharp  and  prominent  in  its  lower  fourth  ibr  the 
Attachment  of  the  Pronator  quadratus.  It  separates  the  anterior  from  the  internal 
surface. 

The  posterior  border  commences  above  at  the  apex  of  the  ti'iangular  surface  nt 

b»ck  part  of  the  olecranon,  and  terminates  below  at  the  back  part  of  the  styloid 

'88;  it  id  well  marked   in  the  upfier  tljiee-fourths,  and  gives  attachment  to  an 

^poDCurosis  common  to  the  Flexor  carpi  ulnaris,  the  Extensor  carpi  uhiaris,  and 

[tilie  Flexor  profundus  digitorum  muscles;  its  lower  fourth  is  smooth  and  rounded. 

Thia  border  separates  the  internal  from  the  posterior  surface. 

The  external  border  commence!^  above  by  two  lines,  which  converge  one  from 
each  extreiuity  of  the  lesser  sigmoid  cavity,  enclosing  between  them  a  triangular 
apace  for  the  attachment  of  part  of  the  Supinator  brcvisi,  and  terminates  below  at 
the  middle  of  the  head  of  the  ulna.  Its  two  middle  fourths  are  very  prominent, 
and  serve  for  the  attachment  of  the  interosseous  membrane;  its  lower  fourth  is 
smooth  and  rounded.  This  t»order  separates  the  anterior  from  the  posterior  surface. 

The  anterior  surface^  much  broader  above  than  below,  is  concave  iu  the  ujiper 
three-fourths  of  its  extent,  and  affords  attachment  to  tlie  Flexor  profundus  digi- 
torum; its  lower  fourth,  also  concave,  to  the  Pronator  quadratus.  The  lower 
fourth  is  separated  from  the  rern.iining  portion  of  the  bone  by  a  prominent  ridge, 
directed  obliquely  from  above  downwards  and  inwards;  this  ridge  marks  the 
extent  of  attachment  of  the  Pronator  above.  At  the  junction  of  the  upper  with 
Uie  raiddJe  third  of  the  bone,  is  the  nutritious  canal,  directed  obliquely  upwards 
and  inwards. 

The  posterior  surface,  directed  backwards  and  outwards,  is  broad  and  concave 
above,  somewhat  narrower  and  convex  in  the  middle  of  its  course,  narrow,  smooth, 
and  roimded  below.  It  presents  above  an  oblique  ridge,  which  runs  from  the 
posterior  extremity  of  the  lesser  sigmoid  cavity,  downwards  to  the  posterior 
border;  the  triangular  eurfaee  above  this  ridge  receives  tlie  insertitm  of  the  An- 
coneus muscle,  whilst  the  ridge  itself  affords  attachment  to  tlie  Supinator  brevis. 
The  surface  of  hone  below  this  is  subdivided  by  a  longitudinal  ridge,  sometimes 
called  the  perpendicular  linf,  into  two  parts:  the  internal  part  is  smooth,  concave, 
and  gives  origin  to  (occn-sionally  is  merely  covered  by)  the  Extensor  carpi  ulnaris; 
the  external  portion,  wider  and  rougher,  gives  attachment  from  ai)ove  downwards 
to  part  of  the  Supinator  brevis,  the  Extensor  ossis  metacarpi  poUicia,  the  Extensor 
secundi  internodii  poUicis,  and  the  Extensor  indicis  muscles. 

The  internal  surface  is  broad  and  concave  above,  narrow  and  convex  below. 
It  gives  attachment  by  its  upper  three-fourths  to  the  Flexor  profundus  digitorum 
musclv;   its  lower  fourth  is  subcutaneous. 

The  Lower  Esitremittf  ^^  the  ulna  is  of  small  size,  and  excluded  from  the  articu- 
lation of  the  wrist  joint.  It  presents  for  examination  two  eminences;  the  outer 
and  larger  is  a  rounded  articuhir  eminence,  termed  the  head  of  the  ulna.  The 
inner  narrower  and  more  projeeting,  is  a  non-articular  eminence,  the  styloid 
88.  The  head  presents  an  articular  facet,  part  of  which,  of  an  oval  form,  is 
led  downwards,  and  plays  on  the  surface  of  the  triangular  fibro-cartilage, 
which  separates  this  bone  from  the  wrist  joiut;  the  remaining  portion,  directed 
outward-?,  is  narrow,  cotivex,  and  received  into  the  sigmoid  cavity  of  the  radius. 
The  st*/loid  process  projects  from  the  inner  and  back  part  of  the  bone,  and  descends 
a  little  lower  than  the  head,  terminating  10  a  rounded  summit,  which  aflbrds  attach- 
ment to  the  internal  lateral  ligjuoent  of  the  wrist.  The  hea<l  is  s<'parated  from 
the  styloid  process  by  a  depression  for   the  attachment  of  the   triangular  inter- 
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ftTttculAr  fiVrt-cartilage;  and  behind,  J»y  a  shallow  groove  for  the  passage  of  the 
tendon  uf  the  ExteoBor  carpt  iilnarU. 

Siruceurr,  Similar  to  that  of  the  olher  long  bones. 

Derelopment.  By  three  centres;  one  for  the  shaft,  one  for  the  inferior  extremity, 
and  one  for  the  olecranon  (tig.  92).  Ousificalion  commencjen  near  the  middle  uf 
tike  ftliJilt  atvoiit  the  fifth  week,  and  80<m  extends  through  the  greater  part  of  the 
bone.  At  birth,  the  ends  are  cartilaginous.  About  the  fourth  year,  a  sopurate 
ooaeoas  nucleus  appears  in  the  middlo  of  the  head,  which  soon  extends  into  the 
styloid  process.  Alxjut  the  tenth  year,  ossiflc  matter  appears  in  the  olecnmon 
near  ita  extremity,  the  chief  part  of  this  process  being  formed  from  an  extension 
oi  the  shaft  of  the  bone  into  it.  At  about  the  sixteenth  year,  the  upper  epiphysis 
beooioes  joined,  and  at  alxiut  the  twentieth  yt-ar  the  lower  one. 
Ariiculafions.  With  the  humerus  and  radiut^. 

Attachment   of'    Muttcles.    To  the 

9s.'-Pku  of  the  Development  of  the  Ulna.       olecranon ;  the  TricepH,  Anconeus,  and 

B/  3  Centres.  (^„^  jj^^jj^i  ^f  jfj^  Flexor  carpi  ulnarie. 

OUetaM^n  To    the    coronoid    process;    the  Bra- 

Agprtn mi <«•  j^^«2j;^-^*. SStm/r «/  ff!^ y-    chialis   anticws,   Pronator  radii  teres, 

Fhjxor  Bublimis  digitorum,  and  F'lexor 
profondus  digitoruni.  To  llic  shaft; 
the  Flexor  profundus  digitorura.  Pro- 
nator quftdratus.  Flexor  carpi  ulnaris, 
Extensor  carpi  ulnaris,  Anconeus, 
Supinator  brevis,  Exten!*or  ossis  nieta- 
earpi  pollicis,  Extensor  secundi  inter- 
nodii  pollicis,  and  Extensor  indicis. 

Tub  Radius. 

The  Radins  is  situated  on  the  outer 
side  of  thn  forearm,  lying  parallel 
with  the  ulna,  which  exceeds  it  in 
length  and  size.  Its  upper  end  ij* 
small,  and  forms  only  a  small  part  of 
the  elbowjoint  ;  but  its  lower  end  is 
large,  and  forms  the  chief  part  of  the 
wrist.  It  is  one  of  the  long  bones, 
prismatic  in  form,  slightly  curved 
longitudinally,  and  like  other  long 
l>ones  has  a  shaft  and  two  extremities. 
Tlie  Upper  Exlremitf/  presents  a  head,  nock,  and  tuberosity.  The  head  is  of 
a  cylindrical  form,  deprcf^sed  on  its  upper  surface  into  a  shallow  cup,  which 
articulates  with  the  radial  or  lesser  head  of  the  humerus  in  flexion  of  the  joint. 
Around  the  circumference  of  the  head  is  a  smooth  articulm*  surface,  coated  with 
cartilage  in  the  recent  state,  broad  internally  where  it  rotates  within  the  lesser 
sigmoid  cavity  of  the  ulna,  narrow  in  ihe  rest  of  its  circumference,  to  play  in  the 
orbicular  ligtiment.  The  head  is  supported  on  a  round,  smooth,  imd  constricted 
portion  of  bone,  called  the  veek,  which  presents,  behind,  a  elight  ridge,  for  the 
attachment  of  part  of  the  Supinator  brevis.  Beneath  the  neck,  at  the  inner  and 
front  aspect  of  the  bone,  is  a  rough  eminence,  the  tuherositif.  Its  surface  is 
ivided  mto  two  parts  by  a  vertical  line— a  posterior  rough  portion,  for  the 
insertion  of  tlie  tendon  of  tlio  Biceps  muscle;  and  an  anterior  smootli  portion,  on 
which  a  bursa  is  interposed  l>etweea  the  tendon  and  the  bone. 

The  Shaft  of  the  bono  is  prismoid  in  form,  narrower  above  than  below,  and 
slightly  curved,  so  as  to  be  convex  outwards.  It  presents  three  surfaces,  separated 
by  three  borders. 

Tlie  anterior  border  extends  from  the  lower  part  of  (he  tuberosity  above,  to  the 
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imterior  part  of  the  base  of  tbe  styloid  procesa  below.  It  separatee  the  anterior 
from  the  external  surface.  Ite  upper  third  is  very  prominent ;  and,  from  itei 
oblique  direction,  downwards  iind  outwards;,  has  received  the  name  of  the  obii(/ue 
line  of  the  radius.  It  gives  iittachment,  externally,  to  the  Supinator  brevia ; 
internally,  to  the  Flexor  lougus  polHcis,  and  between  these  to  the  Flexor  digi to- 
rum  eublimis.  The  middle  third  of  the  anterior  border  is  indistinct  and  rounded. 
Its  lower  fourtli  is  sharp,  prominent,  affords  attachment  to  (he  Pronntor  <juadni- 
tu8,  and  terminaloH  in  a  small  tubercle,  into  whioh  is  inserted  the  tenilon  of  the 
Supinator  longus. 

The  posterior  border  commences  above,  at  the  back  part  of  the  neck  of  the 
radius,  and  terminates  below,  at  the  posterior  part  of  the  base  of  the  styloid  pro- 
cess; it  separates  tlie  posterior  from  the  external  surface.  It  is  indistinct  above 
and  below,  but  well  marked  in  the  middle  third  of  the  bone. 

The  httermd  or  iTittrosseoiis  hordrr  commences  above,  at  the  back  part  of  the 
tuberosity,  where  it  is  rounded  and  indifitinct,  becomes  sharp  and  prominent  as  it 
descends,  and  at  its  lower  part  bifurcates  into  two  ridges,  which  descend  to  the 
anterior  and  posterior  margins  of  the  sigmoid  cavity.  This  border  separates  the 
anterior  from  the  posterior  surface,  and  has  the  interosseous  mem]>rane  attacheil 
to  it  throughout  the  greater  part  of  Jts  extent. 

The  auierior  SHrfacc  is  narrow  and  concave  for  its  upper  two-thirds,  and  gives 
attachmeui  to  the  Flexor  longus  poUicis  muscle;  below,  it  is  broad  and  flat,  and 
gives  attachment  to  the  Pronator  quadratua.  At  the  junction  of  the  upper  and 
middle  thirds  of  this  surface  is  the  nutritioua  foramen,  which  is  directed  obliquely 
upwards. 

The  posterior  surface  is  rounded,  convex,  and  smooth  in  tho  upper  third  of  its 
extent,  and  covered  by  the  Supinator  Virevis  nmscle.  Its  middle  third  is  broad, 
slightly  concave,  and  gives  attachment  to  the  Extensor  ossis  metacarpi  pollicis 
above,  the  Extensor  primi  interaodii  pollicis  below.  Its  lower  thiril  is  broad, 
convex,  and  covered  by  the  tendons  of  the  muscles  which  subsequently  run  in  the 
grooves  on  the  lower  end  of  the  bone. 

The  external  surface  is  rounded  and  convex  throughout  its  entire  extent.  Its 
np}>er  third  gives  attachment  to  the  Supinator  lirevis  mnscle.  About  its  eentn? 
is  seen  a  rough  ridge,  for  the  insertion  of  the  Pronator  rudii  teres  muscle.  Its 
lo%ver  part  is  narrow,  and  covered  by  the  temUtus  of  the  Extensor  ossis  metacarpi 
pollicis  and  Exteusor  primi  intemodii  pollicis  muscles. 

The  Lower  eitremittf  of  the  radius  is  large,  of  quadrilateral  form,  and  provided 
with  two  articular  surfaces,  one  at  the  extremity  for  articulation  with  the  carpus, 
and  one  at  the  inner  side  of  the  bone  for  articulation  with  the  ulna.  The  carpal 
articular  surface  is  of  triangular  form,  concave,  t^mooth,  and  divided  by  a  slight 
antero-posterior  ridge  into  two  parts.  Of  tljese,  the  external  is  large,  of  a  trian- 
gular form,  and  articulates  with  the  scajthoid  bone;  the  inner,  smaller  and 
quadrilateral,  articulates  with  the  semilunar.  The  articular  surface  for  the  ulna 
is  called  the  sigmoid  cavity  of  the  radius;  it  is  narrow,  concave,  smooth,  and 
articulates  with  the  head  of  the  ulna.  The  circunderenco  of  this  end  of  the  bone 
presents  three  surfaces,  an  anterior,  external,  and  posterior.  The  anterior 
surface^  rough  and  irregular,  atlbrds  attachment  to  the  anterior  ligament  o* 
the  wrist-joint.  The  external  surface  is  prolonged  obliquely  downwards  into 
a  strong  conical  projection,  the  styloid  process,  which  gives  attachment  by  its 
base  to  the  tendon  of  the  Supinator  longus,  and  by  its  apex  to  the  external  lateral 
ligament  of  the  wrist-joint.  The  outer  surface  of  this  process  is  marked  by  two 
grooves,  which  run  obliquely  downwards  and  forwards,  and  are  separnted  from 
one  another  by  an  elevated  ridge.  The  anterior  one  gives  passage  to  the  tendon 
of  the  Extensor  ossis  raetacarpi  pollicis,  the  posterior  one  to  the  tendon  of  the 
Extensor  primi  intuniodli  pullicts.  The  posterior  surface  is  convex,  afibrds 
attachment  to  the  posterior  ligament  of  the  wrist,  and  is  marked  by  three  grooves. 
Proceeding  from  without  inwm-ds,  the  first  groove  is  broad,  but  shallow,  and  sub- 
divided into  two  by  a  slightly  elevated  ridge  :  thcout^r  of  these  two  transouts  the 
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tendon  of  the  Extensor  carpi  radlalis  longior,  the  inner,  the  tendon  of  the  Extensor 
carpi  radialis  brevior.  The  second,  which  is  near  the  centre  of  the  bone  is  a  deep, 
bat  narrow,  groove,  directed  obliquely  from  above  downwards  and  outwards ;  it 
transmits  the  tendon  of  the  Extensor  secundi  intemodii  poUicis.  The  third,  lying 
most  internally,  is  a  broad  groove,  for  the  passage  of  the  tendons  of  the  Extensor 
commnnis  digitomm,  and  Extensor  indicis;  the  tendon  of  the  Extensor  minimi  digiti 
passing  through  the  groove  at  the  point  of  articulation  of  the  radius  with  the  ulna. 
Structure.  Similar  to  that  of  the  other  long  bones. 

Development  (fig.  93).     By  three  centres  :  one  for  the  shaft,  and  <m^  for  each 

extremity.     That  for  the  shaft,  makes 
93. — Plan  of  the  Development  of  the  Badius. 
By  3  Centres. 
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its  appearance  near  the  centre  of  the 
bone,  soon  after  the  development  of 
the  humerus  commences.  At  birth, 
the  shaft  is  ossified ;  but  the  ends  of 
the  bone  are  cartilaginous.  About  the 
end  of  the  second  year,  ossification 
commences  in  the  lower  epiphysis; 
and  about  the  fifth  year,  in  the  upper 
one.  At  the  age  of  puberty,  the  up- 
per epiphysis  becomes  joined  to  the 
shaft;  the  lower  epiphysis  becoming 
united  about  the  twentieth  year. 

Articulations.  With  four  bones;  the 
humerus,  ulna,  scaphoid,  and  semi- 
lunar. 

Attachment  of  Muscles.  To  the  tu- 
berosity, the  Biceps  ;  to  the  oblique 
ridge,  the  Supinator  brevis.  Flexor 
digitomm  sublimis,  and  Flexor  longus 
poUicis;  to  the  shaft  (its  anterior  sur- 
face), the  Flexor  longus  pollicis  and 
Pronator  quadratus;  (its  posterior  sur- 
face), the  Extensor  ossis  metacarpi 
pollicis,  and  Extensor  primi  intemodii 
pollicis ;  (its  outer  surface),  the  Pro- 
nator radii  teres  ;  and  to  the  styloid 
process,  the  Supinator  longus. 


THE  HAND. 

The  Hand  is  subdivided  into  three  segments,  the  Carpus  or  wrist,  the  Meta- 
carpus or  palm,  and  the  Phalanges  or  fingers. 


Carpus. 

The  bones  of  the  Carpus,  eight  in  number,  are  arranged  in  two  rows.  Those 
of  the  upper  row,  enumerated  from  the  radial  to  the  ulnar  side,  are  the  scaphoid, 
semilunar,  cuneiform,  and  pisiform  ;  those  of  the  lower  row,  enumerated  in  the 
same  order,  are  the  trapezium,  trapezoid,  os  magnum,  and  unciform. 

Common  Characters  of  the  Carpal  Bones. 

Each  bone  (excepting  the  pisiform)  presents  six  surfaces.  Of  these,  the  ante- 
rior or  palmar,  and  the  posterior  or  dorsal,  are  rough,  for  ligamentous  attach- 
ment, the  dorsal  surface  being  generally  the  broader  of  the  two.  The  superior 
and  inferior  are  articular,  the  superior  generally  convex,  the  inferior  concave ; 
and  the  internal  and  external  are  also  articular  when  in  contact  with  contiguous 
bones^  otherwise  rough  and  tubercular.     Their  structure  in  all  is  similar,  con- 
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siflting  within  of  cancelbtts  tissue  enclosed  in  a  layer  of  compact  bone. 
hone  is  bIho  developed  from  n  single  centre  of  ossificAtion. 


Each 


Bones  of  the  Uppeb  Row.     (Figs.  94^  95.) 

The  Scaphoid  is  the  hirgeat  bone  of  the  first  row.  It  has  received  its  name 
from  its  fancied  reecmblanee  to  a  boat,  being  broad  at  one  end,  and  narrowed  like 
a  [jrow  at  the  opposite.  It  ia  situated  at  the  upper  and  outer  part  of  the  carpus, 
its  direction  being  from  above  downwardtf,  outwurds,  and  forwards.  Its  superior 
surface  is  convex,  pmooth,  of  triangiikr  shape^  and  articulates  with  the  lower 
end  of  t!ie  radiuH.  Ita  inferior  sitrjare,  directed  downwards^  outwards,  and  back- 
wards, is  smooth,  convex,  also  triangular,  and  divided  by  a  slight  ridge  into  two 
parts,  the  external  of  which  articulates  with  the  trapezium,  the  inner  with  tlie 
trapezoid.  Its  posterior  or  dorsal  surface  presents  a  naiTow,  rough  groove, 
which  run*  the  entire  breadth  of  tlie  bone,  and  serves  for  the  attachment  of  liga- 
ments. The  anterior  or  paimar  surface  m  concave  above^  and  elevated  at  ita 
lower  and  outer  part  into  a  prominent  rounded  tubercle,  which  projects  forwards 
from  the  front  of  the  carpup,  and  gives  attachment  to  the  anterior  annular  liga- 
ment of  the  wrist.  The  external  surface  is  rough  and  narrow,  and  gives  attJich- 
ment  to  the  external  lateral  ligament  of  the  wrist.  Tlie  internal  sttrfaee  presents 
two  articular  facets:  of  these,  the  superior  or  smaller  one  is  flattened*  of  eemi- 
Junar  form,  and  articulates  with  the  semilunar;  the  inferior  or  larger  is  concave, 
forming,  with  the  semilunar  bime,  a  concavity  for  the  head  of  the  os  magnnni. 

To  ascertain  to  which  hand  this  bone  belongt^,  hold  the  convex  radial  articular 
surface  upwards,  and  tlie  dorsal  surface  backwards;  the  prominent  tubercle  will 
iio  dirocl^'d  to  the  side  to  which  the  bone  belongs. 

Articulations.  With  five  bones;  the  radiua  above^  trapezium  and  trapezoid 
below,  OS  magnum  and  semi  lunar  internally. 

The  Semibinar  bone  may  be  distingui>ilied  by  its  deep  concavity  and  creaccntic 
outline.  It  is  situated  in  the  centre  of  the  u)»per  rtmge  of  the  carpus,  between 
the  scaphoid  and  cuneiform.  Its  superior  .mrface,  convex,  smooth,  and  bounded 
by  four  edges,  articulates  w^ith  the  radius.  Its  inferior  surface  is  deeply  concave, 
and  of  greater  extent  from  before  backwards,  than  transversely;  it  articulates  with 
the  head  of  the  os  magnum,  and  by  a  long  narrow  facet  (separated  by  a  ridge  frr»m 
the  general  surface)  witli  the  unciform  bone,  li?,  anterior  oy palmar  \mA posterior 
or  dorsal  surfaces  are  rough,  for  the  attachment  of  ligaments,  the  former  being  the 
broader,  and  of  somewhat  rounded  fonn.  The  ertertial  surface  presents  a  narrow, 
flattened,  semilunar  facet,  for  articulation  with  the  scaphoid.  The  interual  snrfttee 
is  marked  by  a  smooth,  quadrilateral  facet,  for  articulation  WMth  the  euncifonm. 

To  ascertain  to  wdiich  hand  this  bone  belongs,  hold  it  with  the  dorsal  surface 
upwards,  and  the  convex  articular  stirf*ace  backwards?;  the  quatlrilateral  articular 
facet  will  then  point  to  the  side  to  which  the  bone  belongs. 

Articulations.  With  five  bones:  the  radius  above,  os  magnum  and  unciform 
below,  scaphoid  and  <>uneifoTm  on  either  side. 

The  Cuneiform  (/'O* /V/ra/«id'o/),  may  be  distinguished  by  its  pyramidal  shape, 
and  by  its  having  an  oval,  isolated  facet,  for  articulation  with  the  pisiform 
bone.  It  is  situated  at  the  upper  find  iimer  side  of  the  carpus.  The  superior 
surface  presents  an  internal,  rough,  nonarticolar  portion;  and  an  external  or 
Jirticular  porticm,  which  is  cimvex,  smooth,  nnd  sepni*aled  from  the  lower  end 
of  the  ulna  by  the  interarticular  fibro-eariihige  of  the  wrist.  The  inferior 
surface,  directed  outwards,  is  concave,  sinuously  curved,  and  smooth,  for  articu- 
lation wi(lj  the  unciform.  Its  posterior  or  dorsal  srurfaee  is  rough,  for  the  attach- 
ment of  ligaments.  Ita  anterior  or  palmar  surface  presents,  at  its  inner  side,  an 
oval  facet,  for  articulation  with  the  pisifonn;  and  is  rough  externally,  for  liga- 
ntentous  attnrhment.  Its  external  surface^  tlie  base  of  the  pyramid,  is  niarkt^d 
by  a  flat,  i|iu»drilateral,  smooth  lacet,  for  :irticnlation  with  the  semilunar.  The 
internal  surface^  the  summit  of  the  pyraujid,  is  jjointod  and  roughened,  for  the 
attachment  of  the  internal  lateral  Hgnment  of  tlie  wrist. 


J 


112 


OSTEOLOGT. 


To  ascertain  to  whicli  band  this  bone  belongs,  hold  it  so  that  the  base  is 
directed  backwards,  and  <he  articular  facet  for  the  pisiform  bone  upwards;  tlio 
concave  articular  facet  will  jwint  to  the  Bide  to  which  tlie  bono  belongs. 

Articulations.  With  tliree  bones:  the  Bcmilunar  externally,  the  piriform  in 
front*  the  unciform  below,  and  with  the  triangular  intorarticular  fibro-cartilage 
Avbicli  separates  it  from  the  lower  end  of  the  ulna. 

The  Pisiform  bono  may  be  known  by  its  small  size,  and  by  its  presenting"  a 
single  articular  facet.  It  is  situated  at  the  anterior  and  inner  side  of  the  carpus, 
is  nearly  circular  in  form,  iuad  presents  on  its  posterior  surface  a  smooth,  oval 
facets  for  articulation  with  the  cuneiform  bone.  This  facet  approaches  the  supe- 
rior, but  not  the  inferior,  border  of  tbe  bone.  The  anterior  or  palmar  surface 
is  rounded  and  rough,  and  gives  attachment  to  the  anterior  annular  ligament. 
The  miter  and  t«wer  surfaces  are  also  rough,  the  former  being  convex,  the  latter 
usually  concave. 

To  ascertain  to  which  hand  it  belongs,  hold  the  bone  with  its  posterior  or  arti- 
cular facet  downwards,  and  the  nonarticular  portion  of  the  same  surface  back- 
wards ;  the  inner  concave  surface  will  tben  point  to  the  side  to  which  the  bone 
belongH, 

Arliculations.   With  the  bone,  the  cuneiform. 

Attachment  of  Muscles.  To  two  :  the  Flexor  carpi  ulniuris,  and  Abductor 
minimi  digiti  ;  and  to  the  anterior  annular  ligament. 

Bones  of  the  Lower  Row.     (Figs.  94,  95.) 

The  Trapezium  is  of  very  irregular  form.  It  may  be  distinguished  by  a  deep 
groove,  for  the  tendon  of  the  Flexor  carpi  radialis  muscle.  It  is  situated  at  the 
external  and  inferior  part  of  the  carpus,  between  the  sraplutid  and  first  meta- 
carpal bone.  The  superior  surface,  concave  and  smo<yth,  is  directed  upwards  and 
inwards^  and  articulates  with  the  scaphoid.  Tlie  inferior  sitrfare^  directed  down- 
wards and  outwai'd^,  is  oval,  concave  from  side  to  side,  convex  from  before  back- 
wards, so  as  to  form  a  sndrlle-sliajjed  surface,  for  articulation  with  the  base  of  the 
first  metacarpal  bone.  The  anterior  or  palmar  surface  is  narrow  and  rough. 
At  its  upper  part  is  a  deep  groove,  running  from  above  oldiquely  downwards  and 
inwards ;  it  transmits  the  tendon  of  the  Flexor  carpi  radialis,  and  is  bounded 
externally  by  a  prominent  ridge,  the  oblique  ridge  of  tlu3  trapezium.  This  sur- 
face gives  attrtchraent  t^  the  Abductor  poUicis,  Flexor  ossis  metaearpi,  and  Flexor 
brevis  pollicia  muscles ;  and  the  anterior  annular  hgament.  The  posterior  or 
dorsal  xurface  is  rough,  and  the  external  sfirface  also  broad  and  rough,  for  the 
attachment  of  ligaments.  The  internal  surface  presents  two  articular  facets;  the 
upper  one,  large  and  concave,  articulates  with  the  trapc/.oid  ;  the  lower  one, 
narrow  and  flattened,  with  the  base  of  the  second  metacarpal  bone. 

To  ascertain  to  which  hand  it  belongs,  hold  the  bone  with  the  grooved  palmar 
s*urface  upwards,  and  the  external,  broad,  nonarticular  surface  backwards;  the 
saddlc-shfiped  surface  wilt  (lieu  be  directed  to  the  side  to  which  the  bone  belongs. 

Arficulafiona.  With  four  bones :  the  scaphoid  above,  the  trapezoid  and  second 
metacarpal  bones  internally,  the  first  metacarpal  below. 

Aftachmeut  of  Muscles,  Abductor  pollicis,  Flexor  ossis  metacarpi,  and  part 
of  the  Flexor  brevis  jmllicia. 

The  Trapezoid  ig  the  smallest  bone  in  the  second  row.  It  may  be  known  by 
its  wedge-shaped  form,  the  broad  end  of  the  wedge  forming  the  dorsnl,  the  narrow 
end  the  palmar  surface ;  and  by  its  having  four  articular  surfaces  touching  coch 
other,  and  separated  by  sharp  edges.  The  superior  surface,  quadrilateral  in  form, 
smooth  and  slightly  concave,  articulates  with  the  scaphoid.  The  inferior  surface 
articulates  with  the  upper  end  of  the  second  metacarpal  bone  ;  it  is  convex  from 
side  to  side,  concave  from  I  te  fore  I  backwards,  and  subdivided,  by  an  elevated  ridge, 
into  two  unequal  lateral  facets.  The  postertttr  or  dnrsal,  nnd  anterior  or 
palmar  surfaces  are  rough,  for  the  attachment  of  lignments ;  the  former  being 
the   larger  of  the   two.     The  external  surface,  convex   and   smooth,  articulates 
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with  the  trapezium.  The  internal  surface  is  concave  and  emooth  below,  for 
articulation  with  the  os  magnum;  rough  above,  for  the  attachment  of  an  int^ros- 
Bcoua  ligament. 

To  ascertain  to  which  side  this  bnnfi  bckmgi^,  let  the  broad  dorsal  aui'facc  be 
held  upwards,  and  the  inferior  concavo-conv^cx  sui'face  forwards;  the  internal  con- 
cave surface  will  then  point  to  the  aide  t«  which  the  bone  belongs. 

ArticuhUinns.  With  four  Imncf?;  the  pcaplioid  above,  second  metacarpal  bone 
below,  trupezitim  externally,  os  magnum  internally. 

Attachment  of  Muscles.  Tart  of  the  Flexor  lirevis  pollieis. 

The  Os  Mttgnum  is*  the  largest  bone  of  the  carpus,  and  occupies  the  centre  of 
the  wrist.  It  pi-esents,  aboA-e,  a  rounded  portion  or  head,  which  is  roeeivetl  into 
the  concavity  formed  by  the  scaphoid  and  semilunar  bones;  m  constricted  portion 
or  neck  J  and,  below,  the  body.  Its  superior  surface  is  rounded,  smooth,  and 
articulates  with  the  semihmar.  Its  inferior  surface  is  divided  by  two  ridt»:es  into 
three  faeeti*,  fur  artk-ulation  with  the  sofond,  third  and  fourth  metacarpal  bones; 
tiiat  for  the  third  (the  middle  facet)  being  the  largest  of  the  three.  'YXw  posterior 
or  dorsal  surface  ts  broad  and  rougli;  the  anterior  or  palmar^  narrow,  rounded, 
and  also  rough,  for  the  nttiicliment  of  ligaments.  The  external  .eicr/rtrc  articulates 
with  the  trapezoid  by  a  small  facet  at  its  anterior  inferior  angle,  behind  which  is 
a  rough  depression  for  the  attachment  of  an  interosseous  ligament.  Above  this  is 
A  deep  and  rough  groove,  which  forma  jiart  of  the  neck,  and  serve*  for  the  attach- 
ment of  ligaments,  bounded  euperiorly  by  a  smootli,  convex  (surface,  for  articulation 
with  the  scaphoid.  The  internal  surface  articulates  with  tlie  uncifonn  by  a  smooth, 
concave,  oblong  facet,  which  occui)ies  its  posterior  and  superior  part?;  and  is 
rough  in  trout,  for  the  attachment  of  an  interosseous  ligament. 

To  ascertain  to  which  hand  this  bone  belong?,  the  rounded  head  should  be  held 
upwards,  and  the  l>Toad  dorsal  surluce  forward!*;  the  internal  conc.ive  articular 
guirface  will  point  to  its  appropriate  s^ide. 

ArticttlatioNS.  With  seven  bones  r  the  scaphoid  and  semilunar  above;  the 
second,  tliird,  and  fourth  metacarpal  bolow;  the  trapezoid  on  the  radial  side;  and 
the  un"iforra  on  the  ulnar  side. 

Aftitehmettt  of  Muscles.  Part  of  the  Flexor  brevis  polltcis. 

The  Unciform  bone  may  he  readily  distinguished  by  its  wedge-shap-ed  form,  and 
the  hook-like  process  that  projects  from  its  palmar  surface.  It  is  situated  at  the 
inner  and  lower  angle  of  the  carpus,  with  its  base  downwards,  resting  on  the  two 
inner  metacarpal  hones,  and  its  apex  directed  upwards  and  outwards,  Itn  superior 
surface,  the  apex  of  the  wedge,  is  narrow,  convex,  smooth,  and  articulates  with 
the  fiemilunar.  Its  inferior  surface  articulates  with  the  fourth  and  fifth  meta- 
carpal bones,  the  concave  surface  for  each  being  .separated  by  a  ridge,  which  runs 
from  before  backwards.  Tlie  posterior  or  i/orsal  surface  is  trianguhir  and  rough, 
for  ligamentous  attachment.  The  anterior  or  palmar  surface  presents,  at  its  lower 
and  inner  side,  a  curved,  hook-like  process  of  bone,  the  unciform  process,  directed 
from  tlie  palmar  surface  forwards  and  outwards.  It  gives  attachment,  by  its 
apex,  to  the  annular  ligament;  by  its  inner  surface,  to  the  Flexor  brevis  minimi 
digiti,  and  the  Flexor  ossis  metacarpi  minimi  digit! ;  and  is  grooved  on  ita  outer 
eidt*,  for  the  passage  of  the  Flexor  tendons  into  the  palm  of  the  hand.  This  is  one 
of  the  four  eminences  on  the  front  of  the  carpus,  to  which  the  anterior  annular 
ligament  is  attached j  the  others  l>eing  the  pisiform  internally,  the  oblique  ridge  ol 
the  trapezium,  and  the  tuberosity  of  the  sraidioid  externally.  The  internal  sur- 
face articulates  with  the  cuneilorm  by  an  ohloug  surface,  cut  obliquely  trom  above, 
downwards  and  inwards.  The  external  surface  articulates  with  the  os  magnum  by 
its  upj>cr  and  posterior  part,  the  remaining  portion  being  rough,  for  the  attachment 
of  ligaments. 

To  ascertain  to  which  hand  it  belongs,  hold  the  apex  of  th«^  bone  upwards,  and 
the  broad  dorsal  surface  bjickwards;  the  concavity  of  tlie  unciform  process  will  be 
directed  to  the  side  t-o  which  the  hone  belongs. 
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ArticulaHons.  With  five  bones :  the  semilunar  above,  the  fourth  and  fifth  meta- 
carpal below,  the  cuneiform  internally,  the  os  magnum  externally. 

Attachment  of  Muscles.  To  two:  the  Flexor  brevis  minimi  digiti,  the  Flexor 
ossis  metacarpi  minimi  digiti;  and  to  the  anterior  annular  ligament. 

The  Metacarpus. 

The  Metacarpal  bones  are  five  in  number:  they  are  long  cylindrical  bones, 
presenting  for  examination  a  shaft,  and  two  extremities. 

Common  Characters  op  the  Metacarpal  Boxes. 

The  shaft  is  prismoid  in  form,  and  curved  longitudinally,  so  as  to  be  convex  in 
the  longitudinal  direction  behind,  concave  in  front.  It  presents  three  surfaces: 
two  lateral,  and  one  posterior.  The  lateral  surfaces  are  concave,  for  the  attach- 
ment of  the  Interossei  muscles,  and  separated  from  one  another  by  a  prominent 
line.  The  posterior  or  dorsal  surface  is  triangular,  smooth,  and  flattened  below, 
and  covered,  in  the  recent  state,  by  the  tendons  of  the  Extensor  muscles.  In  its 
upper  half,  it  is  divided  by  a  ridge  into  two  narrow  lateral  depressions,  for  the 
attachment  of  the  Dorsal  interossei  muscles.  This  ridge  bifurcates  a  little  above 
the  centre  of  the  bone,  and  its  branches  run  to  the  small  tubercles  on  each  side  of 
the  digital  extremity. 

The  carpal  extremityy  or  base^  is  of  a  cuboidal  form,  and  broader  behind  than  in 
front:  it  articulates,  above,  with  the  carpus,  and,  on  each  side,  with  the  adjoining 
metacarpal  bones;  its  dorsal  and  palmar  surfaces  being  rough,  for  the  attachment 
of  tendons  and  ligaments. 

The  digital  extremity,  or  head  presents  an  oblong  surface,  flattened  at  each 
side,  for  articulation  with  the  first  phalanx;  it  is  broader  and  extends  farther 
forwards  in  front  than  behind;  and  is  longer  in  the  antero-posterior  than  in  the 
transverse  diameter.  On  either  side  of  the  head  is  a  deep  depression,  surmounted 
by  a  tubercle,  for  the  attachment  of  the  lateral  ligament  of  the  metacarpo-phalangeal 
joint.  The  posterior  surface,  broad  and  flat,  supports  the  Extensor  tendons;  and 
the  anterior  surface  presents  a  median  groove,  bounded  on  each  side  by  a  tubercle, 
for  the  passage  of  the  Flexor  tendons. 

Peculiar  characters  op  the  Metacarpal  Boxes. 

The  metacarpal  bone  of  the  thumb  is  shorter  and  wider  than  the  rest,  diverges 
to  a  greater  degree  from  the  carpus,  and  its  palmar  surface  is  directed  inwards 
towards  the  palm.  The  shaft  is  flattened  and  broad  on  its  dorsal  aspect,  and  does 
not  present  the  bifurcated  ridge  peculiar  to  the  other  metacarpal  bones;  concave 
from  before  backwards  on  its  palmar  surface.  The  carpal  extremity,  or  base, 
presents  a  concavo-convex  surface,  for  articulation  with  the  trapezium,  and  has  no 
lateral  facets.  The  digital  extremity  is  less  convex  than  that  of  the  other  metacarpal 
bones,  broader  from  side  to  side  than  from  before  backwards,  and  terminates  anteriorly 
in  a  small  articular  eminence  on  each  side,  over  which  play  two  sesamoid  bones. 

The  metacarpal  bone  of  the  index  finger  is  the  longest,  and  its  base  the  largest 
of  the  other  four.  Its  carpal  extremity  is  prolonged  upwards  and  inwards;  and  its 
dorsal  and  palmar  surfaces  are  rough,  for  the  attachment  of  tendons  and  ligaments. 
It  presents  four  articular  facets:  one  at  the  end  of  the  bone,  which  has  an  angular 
depression,  for  articulation  with  the  trapezoid;  on  the  radial  side,  a  flat  quadri- 
lateral facet,  for  articulation  with  the  trapezium;  its  ulnar  side  being  prolonged 
upwards  and  inwards,  to  articulate,  above,  with  the  os  magnum;  internally,  with 
the  third  metacarpal  bone. 

The  metacarpal  bone  of  the  middle  finger  is  a  little  smaller  than  the  preceding; 
it  presents  a  pyramidal  eminence  on  the  radial  side  of  its  base  (dorsal  aspect),  which 
extends  upwards  behind  the  os  magnum.  The  carpal  articular  facet  is  concave 
behind,  flat  and  horizontal  in  front,  and  corresponds  to  the  os  magnum.  On 
the  radial  side    is    a   smooth    concave    facet,  for  articulation  with  the  second 

I2 


ii6 


OSTEOLOGY. 


raetacarpal  bone;  and  on  the  ulnar  side  twosmatl  oval  facets,  for  articulation  with 
the  fourth  nietacarpnl. 

The  metacarpal  bone  of  ihe  ring  finger  is  shorter  and  smaller  than  the  pre- 
ceding, and  its  base  amall  and  cjuadrilutural,  its  carpal  surface  presfntinji  two 
facets,  for  articulation  with  t!ic  uncifyrm  and  os  raa{]fnuin.  On  the  radial  side  are 
two  oval  fticct!«,  for  articukition  with  the  third  metacarpal  bone;  and  on  the  ulnar 
side  a  single  concave  facet,  for  the  fifth  raetacarpal. 

The  metacarpal  bone  of  the  Uttle  Jinrfer  may  bo  disttngulBhed  by  the  concavo- 
convex  form  of  its  carpal  surface,  which  articulates  with  the  unciform^  and  from 
having  only  one  lateral  articular  facet,  which  corresponds  with  the  fourth  meta- 
carpal hone.  On  its  ulnar  Hide,  is  a  prominent  tubercle  for  the  insertion  of  the 
tendon  of  the  Extensor  carpi  ulnaris.  The  dorsal  aurfaco  of  the  shaft  is  marked 
by  an  oblique  ridge,  which  extends  from  near  the  ulnar  side  of  the  upper  extremity, 
to  the  radial  !*ide  of  t!ie  lower.  The  outer  division  of  this  surfuce  serves  fur  the 
attachment  of  the  fourth  Dorsal  interosseous  muscle;  the  inner  division  is  smooth, 
and  coverei!  hy  the  Extensor  tendons  of  the  little  linger. 

Articulations,  The  first  metacnrpiil  bone  articulates  with  the  trapezium;  the 
second,  with  the  trapeaiiim,  tropeaoidess,  os  magnum,  and  third  metacarpal  bones; 
the  third,  witli  the  os  magnum,  and  second  and  fourth  metacarpal  bones;  the  fourth, 
with  tlie  OS  magmun,  imciform,  and  third  and  fifth  metacarpal  bones;  and  tliC  fifth, 
with  the  unciform  and  fourth  metacarpal. 

Attachmctit  af  Muscles.  To  the  metacarpal  bone  of  the  thumb,  three:  the  Flexor 
OHsis  metacnrpi  pollicis,  Extensor  os«is  metacarpi  pollicis,  and  first  Dorsal  inter- 
osseous. To  the  second  metacarpal  bone,  five:  the  Flexor  carpi  radialis.  Extensor 
carpi  radialis  longlor,  first  and  second  Dorsal  interosjseous,  and  first  Palmar  inter- 
osseous. To  the  third,  five:  the  Extensor  carpi  radialis  brevior,  Flexor  brevis 
pollicia.  Adductor  pollicis,  and  second  and  third  Dorsal  interosseous-  To  the 
fourth,  three:  the  third  and  fourth  Dorea!  and  second  Palmar  interosseous.  To 
the  fiftli,  four:  the  Extensor  carpi  ulnaris,  Flexor  carpi  ulnaris.  Flexor  ossis 
metacarpi  minimi  digiti,  and  third  Dorsal  interosseous. 


P11AL.IXUES. 

The  Phalanges  are  the  bones  of  the  lingerB;  they  are  fourteen  in  number,  three 
for  each  finger,  and  two  for  the  thumb.  They  are  long  bones,  and  present  for 
examination  a  shaft,  and  two  extremities.  The  s/taft  tapers  from  above  down- 
wards, is  convex  jjosteriorly,  concave  in  front  from  tihove  downwards,  fiat  from 
side  to  side,  and  marked  laterally  by  rough  ridge;*,  which  give  attachment  to  the 
fibrous  sheaths  of  the  Flexor  tendons.  The  meiaearpal  cjr/remitt/  or  base,  in  the 
tir^t  row,  presents  an  oval  concave  articular  surhice,  broader  from  side  to  side 
than  from  before  backwards;  and  the  same  extremity  in  the  other  two  rows,  a 
double  concavity  separated  liy  a  longitudinal  median  ridge,  extending  from  before 
backwards.  The  ditjiial  extremities  arc  smaller  than  the  others,  and  terminate, 
in  the  firj^t  and  second  row,  in  two  small  lateral  coridyk-tt,  separiitod  by  a  slight 
groove,  thf  articular  surface  being  i>rolonged  farther  forwards  on  the  palmar  than 
on  the  dorsal  surface,  es[)eeially  in  the  first  row. 

The  Ungual  phalanges  are  convex  on  their  dorsal,  flat  on  their  palmar  surfaces; 
they  ai'e  recognised  by  their  small  size,  and  by  a  roughened  elevated  surface  of  a 
horse-shoe  form  on  the  palmar  aspect  of  their  ungual  extremity,  which  serves  to 
Bujiport  the  sensitive  pulp  of  the  finger. 

Articulation f(.  The  first  row  with  tlte  metacarpal  bones,  and  the  second  row  of 
phalanges}  the  second  row,  with  the  first  and  tliird;  the  third,  with  the  second 
row. 

Attachment  of  Muscles.  To  the  base  of  the  first  phalanx  of  the  thumb,  four 
muscles;  the  Extensor  primi  internodii  pollicis,  Flexor  hrevis  pfdiicis,  Abductor 
pollicis,  Adductor  pollicis.  To  the  second  idialanx,  two:  the  Flexor  lougus  pollicis, 
and  the  Extensor  secundi  internodii.     To  the  base  of  (he  first  phalanx  of  the 
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index  finger,  the  first  Dorsal  and  the  first  Palmar  interosseous;  to  that  of  the 
middle  finger,  the  second  and  third  dorsal  interosseous;  to  that  of  the  ring 
finger,  the  fourth  Dorsal  and  the  second  Palmar  interosseous;  and  to  that  of  the 
little  finger,  the  third  Palmar  interosseous,  the  Flexor  brevis  minimi  digiti,  and 
Abductor  minimi  digiti.  To  the  second  phalanges,  the  Flexor  sublimis  digitorum. 
Extensor  communis  digitorum;  and,  in  addition,  the  Extensor  indicis,  to  the  index 
finger;  the  Extensor  minimi  digiti.  to  the  little  finger.  To  the  third  phalanges, 
the  Flexor  profundus  digitorum  and  Extensor  communis  digitorum. 


Detelopment  of  the  Bones  of  the  Haxd. 

The  Carpal  bones  are  each  developed  by  a  single  centre.  At  birth,  they  are  all 
cartilaginous.  Ossification  proceeds  in  the  following  order  (fig.  96);  in  the  os 
magnum  and  unciform  an  ossific  point  appears  during  the  first  year,  the  former 
preceding  the  latter;  in  the  cuneiform,  at  the  third  year;  in  the  trapezium  and 
semilunar,  at  the  fifth  year,  the  former  preceding  the  latter;  in  the  scaphoid,  at 
the  sixth  year;  in  the  trapezoid,  during  the  eighth  year;  and  in  the  pisiform, 
about  the  twelfth  year. 

96. — Plan  of  the  Development  of  the  Hand. 
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The  Metacarpal  bones  are  each  developed  by  two  centres:  one  for  the  shaft,  and 
one  for  the  digital  extremity,  for  the  four  inner  metacarpal  bones;  one  for  the 
shaft  and  one  for  the  base,  for  the  metacarpal  bone  of  the  thumb,  which,  in  this 
respect,  resembles  the  phalanges.  Ossification  commences  in  the  centre  of  the 
shaft  about  the  sixth  week,  and  gradually  proceeds  to  either  end  of  the  bone; 
about  the  third  year  the  digital  extremities  of  the  four  inner  metacarpal  bones  and 
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the  Imse  of  the  first  metacarpal,  commence  to  ossify,  and  they   unite  «nbout  iho 
twentieth  year. 

Tlie  Phalantjes  nre  eadi  developed  by  two  centres:  one  for  the  shaft  and  one 
for  the  base.  Ossification  fonniieuees  in  the  shaft,  in  all  three  rows,  at  about  the 
sixth  week,  and  f^radually  involves  the  whole  of  the  boijc  excepting  thi*  upper 
extremity.  Odssilieution  of  ihe  base  eommences  in  the  first  row  between  i\w  third 
and  fourth  years,  and  a  yeju*  hiter  in  those  of  the  ytreond  and  third  row.  The  two 
centres  become  united  iu  eaL'h  row,  between  the  eighteeuth  and  twentieth  years. 


Ol-'  tue  Lower  ExxREmTY. 

The  Lower  Extremity  consists  of  three  segments,  the  thigh^  leg,  and  ,/^'o/, 
which  correspond  to  the  arm^  fore-arm^  and  hand  in  the  upper  extremity.  It  is 
connected  to  the  trunk  through  the  08  innouiinatum,  or  haunch,  which  is  homolo- 
gous with  tho  ahouldcr. 

Tue  Os  iKNomNATOf. 

Tlie  Os  Innominahtm  or  nameless  bone,  so  called  from  bearing  no  resemblance 
to  any  kno^vn  object^  is  a  lar^e  irregular-shaped  bono,  which,  with  its  fellow^  of 
the  opposite  side,  forms  the  sides  and  anterior  wall  of  the  pelvic  cavity.  In 
younjj;  f*nbjec(8,  it  consists  of  three  separate  parts,  which  meet  and  form  the  larpjo 
cup-like  cavity,  situated  near  the  middle  of  the  outer  side  of  the  bone;  and, 
although  in  the  adult  these  have  become  united,  it  is  usual  to  describe  the  btme 
as  divisible  into  three  portions,  the  ilium,  the  ischium,  and  the  pubes. 

The  Uittm^  so  called  fronj  its  Bupportinp;  the  flank  (ilia),  is  the  superior  broad 
and  expandeil  portion  which  runs  upwards  from  the  upper  and  back  part  of  the 
acetabulum,  and  forms  the  prominence  of  the  hip. 

The  ischhtm  {la)(iov,  the  hip),  is  the  inferior  and  strongest  portion  of  the  bone; 
it  proceeds  downwards  from  the  acetabulum,  expands  into  a  large  tuberosity,  aod 
then  curving  upwards,  foiTns  with  the  descending  ramus  of  the  pubes  a  large 
aperture,  the  obturatoi'  foramen. 

Thi^  pubes  is  that  portion  which  runs  horizontally  inwards  from  tlic  inner 
side  of  the  acetabulum  for  about  two  inches,  then  makes  a  eudden  bend,  and 
descends  to  the  satue  extent:  it  forms  the  front  of  the  pelvis,  supports  the  external 
organs  of  generation,  and  ha.s  received  its  name  from  being  covered  with  hair. 

The  Ilium  presents  for  examination  two  surfaces,  an  external  and  an  internal, 
a  crest,  and  two  borders,  an  anterior  and  a  posterior. 

En'ternal  Surfoee  or  Dorsum  of  the  Hiiim  (tig.  97).  The  back  part  of  this 
surface  is  directed  backwai'ds,  downwards,  and  outwards;  ittn  front  part  forwards, 
downwards,  and  outwards.  It  is  smooth,  convex  in  front,  deeply  concave  behind; 
bounded  above  by  the  crest,  liolow  by  the  upper  border  of  the  acetabulum;  in 
front  and  behind,  by  t!ie  anterior  and  posterior  borders.  This  surface  is  crossed 
in  an  arched  direction  by  three  semicircular  lines,  the  superior,  middle,  and 
inferior  curved  lines.  The  superior  curved  line,  the  shortest  of  the  three, 
commences  at  the  crest,  about  two  inches  in  tVont  of  its  posterior  extremity; 
it  is  at  first  distinctly  marked,  but  as  it  ftasscs  downw^ards  and  outwaids  to  the 
ujiper  part  of  the  great  sacro-sciatic  notch,  where  it  terminates,  it  l>ecomes  less 
marked,  and  is  often  altogether  lost.  The  rough  surface  included  between  this 
line  and  the  crest,  affords  attachment  to  part  of  the  Gluteus  maximus  above,  a 
few  fibres  of  the  Pyriformis  below.  The  middle  curved  line,  the  longest  of  tlie 
three,  commences  at  the  crest,  about  an  incli  U'liind  its  anterior  extremity,  and, 
taking  a  curved  direction  downwards  and  backwards^  terminates  at  the  upper  part 
of  the  great  sacro-sciatie  notch.  The  space  Itetween  the  middle  and  superior 
curved  lines,  and  the  crest,  is  concave,  and  affords  attachment  to  the  Gluteus 
medius  muscle.  Ne.ar  the  central  part  of  this  line  may  often  be  observed  tho 
orifice  of  a  nutritions  foramen.  The  inferior  curved  line,  the  least  distinct  of  the 
three,  commences  in  front  at  ihe  upper  part  of  the  anterior  inferior  spinous  pro- 
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ieeaa,  and  taking  a  curved  direction  backwards  and  downwards,  terminates  at  the 
laotrrior  part  of  the  great  saoro-sciatic  uotch.  The  surface  of  bone  included 
etwet'ii  the  middle  and  inferior  curved  lines,  is  concave  from  above  downwards, 

97. — Right  Os  Innomiuatum.    External  Surface. 
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ivex  from  before  backwards,  and  affords  attJichment  to  the  Gluteus  minimus 
auBcle.  Beneath  the  inferior  curved  line,  and  corresponding  to  the  upper  part  ol 
the   acetabulum,    is   a   wnooth   eminence   (sometimes  a   depression),   to    which    is 

I  attached  the  reflected  tendon  of  the  Rectus  femorig  muscle. 
llie  Internal  Surface  (fiej.  98)  of  the  ilium  is  bounded  above  by  the  crest, 
below  by  a  prominent  line,  the  linea-ileo  pectinea,  and  before  and  behind  by  the 
•otetior  and  posterior  border?.  It  presents  anteriorly  a  large  smooth  concave 
•iirface  called  the  internal  iliae  fosm,  or  venter  of  the  ilium  :  it  lodges  the 
lliacus  muscle,  and  presents  at   its  luwer   part    the   orifice   of  a  nutritious   canal. 
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an  inferior.  The  inferior,  or  auricular  portion,  so  called  from  its  reBcmblance  to 
the  extonial  ear,  is  cuutcd  with  cartilage  in  the  recent  stivt<>,  and  articulates  with 
n  similar  shaped  surface  on  thi*  side  of  the  sacrum.  The  superior  portion  is  eon- 
cave  and  routjjh  for  the  atracbmcut  of  the  posterior  sacro-iliac  lit^amcnte, 

The  crest  of  the  ilium  is  convex  in  it3  general  outline  and  sinuously  curved, 
being  bent  inwards  anteriorly,  outwards  postt}riorly.  It  is  lon;;cr  in  the  female 
than    in  the  male,    \crj  thick   behind,   and  thinner  at  the  centre  than   at   the 

98. — Right  Os  lonominatum.    Internal  Surface. 
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extremities.  It  terminates  at  either  end  in  a  prominent  eminence,  the  anterior 
superior,  and  posterior  superior  spinous  process.  The  surface  of  the  crest  \» 
broad,  and  divided  into  an  external  lip,  an  internal  lip,  and  an  interraedi«te 
space.  To  the  external  lip  is  attached  the  Tensor  vaginic  fenioris,  Obliquus 
externum  alHlominis,  and  Latisaimua  dorsi»  and  liy  its  whole  lenfrth  the  fascia 
lata;  to  the  interapace  between  the  lips,  the  Internal  oblique;  to  the  internal  lip, 
the  Transveraalif,  Qwtidratua  luml)orum,  and  Erector  apinffi. 

The   anterior  border  of  the   itinm   is   concave.      It  presents  two   projection? 
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sefMtfmted  by  a  notch.  Of  these,  the  uppermost,  situated  at  the  junction  of  the 
•  I -t  and  anterior  border,  is  called  the  anterior  superior  spinous  process  of  the 
ilium^  the  outer  border  of  which  givea  attachment  to  the  fascia  lata,  and  the  origin 
of  the  Tensor  Tai^inae  femorit; ;  its  inner  border^  to  the  Iliacns  internus;  whilst  its 
extrrraity  aflbrds  attacliment  to  Poupart's  ligament,  and  the  origin  of  the  Sartorius. 
Beneath  this  eminence  is  a  notch  which  gives  attachment  to  the  Sartorius  muscle, 
and  across  which  pa^i^os  the  exteruHl  cutaneous  nerve.  Below  the  notch  is  the 
anterior  inferior  !>pinouy  process,  which  terinioates  in  the  upper  lip  of  the  aceta- 
bulum:  it  gives  attachment  to  the  straight  tendon  of  the  Keetus  femoris  muscle. 
On  the  inner  side  of  the  anterior  inferior  spinous  process,  is  a  broad  shallow  groove, 
over  which  passes  the  Iliaeus  muscle.  The  jwsterior  border  of  the  ilium,  shorter 
than  the  anterior,  also  presents  two  projections  separated  by  a  notch,  the  posterior 
superior,  and  the  posu-rior  inferior  spinous  proceeses.  The  former  corresponds 
with  tJjat  portion  of  the  posterior  8urfaee  of  the  ilium,  which  serves  for  the 
attachment  of  the  sacro-iliac  ligaments;  the  latter,  to  the  auricular  jrortion  which 
articalatee  with  the  sacrum.  Below  the  poMerior  inferior  spinous  process  is  a 
deep  notch,  the  great  sacro-sciatic. 

The  Ischium  iorma  the  lower  and  back  part  of  the  os  innominatum.  It  is 
divisible  into  a  thick  and  solid  portion,  the  body ;  and  a  thin  ascending  parr,  the 
ramus. 

The  Aw/y,  somewhat  triangular  in  form,  presents  tliree  .surfaces,  external, 
internal,  and  posterior.  The  external  surface  correBponds  to  that  portion  of  the 
acetabolum  formed  by  the  ischium ;  it  is  smooth  and  concave  above,  and  forma  a 
little  more  than  two-fifths  of  that  cavity  ;  its  outer  margin  is  bounded  by  a  pro- 
minent rim  or  lip,  to  which  the  cotyloid  fibro-cartilage  is  attached.  Below  the 
acetabulum,  between  it  and  the  tuberosity,  is  a  deep  grotive,  along  which  the  tendon 
of  the  Obturator  externus  muscle  runs,  as  it  passes  outwards  to  be  insertt^d  into 
the  digital  fos«a  of  the  femur.  The  internal  surface  is  gmooth,  concave,  and  forms 
the  lateral  boundary  of  the  true  pelvic  cavity ;  it  is  broad  above,  and  sepai'ated 
from  the  venter  of  the  ilium  by  the  linea  ileo-peetinea;  narrow  below;  its  posterior 
border  is  encroached  upon  a  little  below  its  centre,  by  the  spine  of  the  ischium, 
above  and  below  which  are  the  greater  and  lesser  sacro-sciatic  notehes ;  in  front  it 
presents  a  sharp  margin,  which  forms  the  outer  boundary  of  the  obturator  foramen. 
This  surface  is  perforated  by  two  or  three  large  vascular  foramina,  and  affords 
attachment  to  part  of  the  Obturator  internus  muscle.  The  posterior  surface  is 
quadrilateral  in  form,  broad  and  smnoth  above,  narrow  below  where  it  becomes 
continuous  with  the  tuberosity  ;  it  is  limited,  in  front,  by  the  margin  of  the  ace- 
talmlum  ;  behind,  by  the  front  part  of  the  great  siicro-sciatic  notch.  This  surface 
supports  the  Pyriformis,  the  two  Gemelh*,  and  the  Obturator  internus  muscles,  in 
their  passage  outward}<  to  the  great  trochanter.  The  body  of  the  ischium  presents 
three  borders,  posterior,  inferior,  and  internal.  The  posterior  border  presents,  a 
Uttle  below  the  centre,  a  thin  and  poiinited  triangular  eminence,  the  spine  of  the 
ischium,  more  or  less  elongated  in  different  subjects.  Its  external  surface  gives 
attachment  to  the  Gemellus  superior;  its  internal  Purface,  to  the  Coccygeus  and 
Levator  ani ;  whilst  to  the  pointed  extremity  is  connected  the  lesser  eacro-sciatic 
ligament.  Above  the  spine  is  a  notch  of  large  size,  the  great  sacro-8ciatic»  con- 
verted into  a  foramen  by  the  lesser  sacro-sciatic  ligament ;  it  transmits  the  Pyri- 
formis muscle,  the  gluteal  vessels  and  nerve  passing  out  of  the  pelvis  above  this 
muscle ;  the  sciatic,  and  internal  pudic  vessehs  and  nerve,  and  a  small  nerve  to  the 
or  internus  muscle  below  Jt.  Below  the  spine  is  a  smaller  notch,  the  lesser 
aatic  ;  it  is  smooth,  coated  with  cartilage  in  the  recent  state,  the  surface  of 
which  presents  numerous  markings  corresponding  to  the  subdivisions  of  the  tendon 
of  the  Obturator  internus  which  winds  over  it.  It  is  concerted  into  a  foramen  by 
the  sacro-sciatic  ligament*^,  and  transmits  the  tendon  of  the  Obturator  internus, 
the  nerve  which  supplies  thin  muscle,  and  the  pudic  vessels  and  nerve.  Tlie 
inferior  border  is  thick  and  broad;  at  its  point  of  junction  with  tiie  posterior,  is  a 
large  rough  eminence  upon  which  the  bmiy  rests  in  sitting ;  it  is  ealled  the  tube- 
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i-osity  of  the  ischium.  The  internal  bonier  is  thlu,  and  forms  the  outer  circum- 
ference of  the  obturator  foramen. 

The  ttiberositf/y  situated  at  the  junction  of  tJie  posterior  anJ  inferior  borders, 
presents  for  examination  an  externul  lip,  un  internal  lip,  and  an  intermediate  space. 
The  external  lip  gives  attacliment  to  the  Qnadratua  fenioris.  and  part  of  tlie  Ad- 
ductor magnus  muscles.  The  inner  lip  is  bounded  by  a  sharp  ridge  for  the  attach- 
ment of  a  talcitorm  prolongatinn  of  the  great  sacro-sciatic  lip^nient ;  it  presents  a 
groove  on  the  inner  side  uf  this  for  the  lodgment  of  the  internal  pudic  vessels 
and  nerve ;  and^  more  anteriorij,  has  attached  the  Transversus  perinei.  Erector 
penis,  and  Compressor  urethra'  muscles.  The  intermediate  surface  presents  four 
distinct  impressions.  Two  of  these,  seen  at  the  front  part  of  the  tuberosity,  are 
rough,  elongated,  and  separated  fi'om  each  other  by  a  prominent  ridge;  the  outer 
one  gives  attachment  to  the  A  Iductor  map:nus,  the  iiiner  one  to  the  great  sacro- 
seiatic  ligament.  Two,  situat  >d  at  the  back  part,  are  t^mooth,  larger  in  size,  and 
separated  by  an  oblique  ridge:  from  the  upper  and  outer  firises  the  Semi-mem- 
brano3U9  ;  from  the  lower  and  inner,  the  Biceps  and  Serai-tendinosuf^.  The  upper- 
moHt  part  of  the  luherot^ity  gives  attachment  to  the  Gemellus  inferior. 

The  ramnSf  or  ascemiinff  ramus,  is  the  thin  fattened  part  of  the  ischium,  which 
ascends  from  the  tuberosity  upwards  and  inwards,  and  joins  the  ramus  of  the  piilx/s, 
their  point  of  junction  being  indicated  in  the  adult  by  a  rough  eminence.  Its  outer 
surface  is  rough  for  the  attachment  of  tlio  Obturator  externua  muscle.  Its  inner 
surface  forms  part  of  the  anterior  wall  of  the  pelvis.  Its  inner  border  is  thick, 
rough,  slightly  everted,  forms  part  of  the  outlet  of  the  pelvis,  and  serves  for  the 
attachment  of  the  cni.= -penis.  Its  outer  border  is  thin  and  sharp,  and  forms 
part  of  the  inner  nuirgin  of  the  obturator  foramen. 

The  Pubes  forms  the  anterior  part  of  the  os  innominatum  j  it  is  divisible  into  a 
horizontal  raums  or  body,  and  a  perpendicular  ramus. 

The  bodif,  or  hnrizanfal  ramtts,  presents  for  examination  two  extremities,  an 
outer  and  an  inner ;  an<l  four  surfaces.  The  oufcr  extremity^  the  thickest  part  of 
the  bone,  forms  one-fifth  of  the  cavity  of  the  acetabuium:  it  presents,  above,  a 
rough  eminence,  the  ilio- pectineal,  which  serves  to  indicate  the  point  of  junction 
of  the  ilium  and  pubes,  Tlie  itmer  extrcrnift/  h  the  symphysis  ;  it  is  oval,  covered 
by  eight  or  nine  transverse  ridges,  or  a  series  of  niit])le-like  processes  arranged  in 
rows,  separated  by  grooves ;  they  servo  for  the  attacliment  of  the  interarticular 
fibro-cartilage,  placed  l>etweeu  it  and  the  opposite  bone.  The  upper  surface^ 
triangular  in  form,  wider  externally  than  ititerually,  is  bounded  behind  by  a  sharp 
ridge,  the  pectineal  line,  or  liuea  ilio-pectinea,  which,  niuningoutwarda,  marks  the 
hrim  of  the  true  pelvis.  The  surface  of  bone  in  front  of  the  pubic  portion  of  the 
linea  ilio-pectinea,  serves  for  the  attachment  of  the  Pi?ctineus  uuiscle,  Tiiis  ridge 
terminates  internally  at  a  tubercle,  which  projects  forwards,  and  is  called  the  spine 
of  the  pubes.  The  portion  of  bone  included  between  the  spine  and  inner  extre- 
mity of  the  pnbes  is  called  the  crest  i  it  serves  for  the  attachment  of  the  Rectus, 
Pyramidalts,  and  conjoined  tendon  of  the  Interna!  oblique  and  Transversa  I  is.  The 
point  of  junction  of  the  crest  with  the  symphysis  is  called  the  ttnffle  of  the  pubes. 
The  inferior  SHrJttve  presents,  externally,  a  broad  and  deep  ol>lii|ue  groove,  for 
the  pjissage  of  the  oiiturator  vessels  and  nerve  ;  and,  internally,  a  sharp  margin, 
which  forms  part  of  the  cireumference  of  the  obturator  foramen.  Its  external 
surface^  flat  and  compressed,  serves  for  the  attachment  of  muscles.  Its  internal 
surface^  convex  from  above  <Iownwards,  concave  from  side  to  side,  is  smooth,  and 
forma  part  of  the  anterior  wall  of  the  pelvis. 

The  descending  ramus  of  the  p«ibes  jmsses  outwiirds  and  downwards,  becoming 
thinner  and  narrower  as  it  descends,  and  joins  with  the  ramus  of  the  ischium.  Its 
esL'ternttl  surface  is  rough,  for  the  attachment  of  muscles ;  tlio  Adductor  Itrevis 
above,  the  Adductor  longus  below  j  the  Gracilis  ahmg  its  inner  border;  and  a 
jwrtion  of  the  Obturator  externus  where  it  enters  into  the  formation  of  the  foramen 
of  that  name.  Its  inner  surface  is  smooth.  Its  inner  border  is  thick,  rough,  and 
everted,  especially  in  females.     In  the  male,  it  serves   for  the   attachment  of  the 
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cms  penis.     lU  outer  border  forma  part  of  the  circumference  of  the  obturator 
fommen. 

The  cotyloid  cavih/^  or  acetabulum,  is  a  deep,  cup-sbajiod,  licinisphorical  de- 
preosio]);  formed,  iDtemallj,  by  the  pulies;  above,  by  the  iliura;  behind  and  below, 
by  tbe  ischium,  a  little   less  than  two-fifths   boin^  formed  by  the  ilium,  a  little 

If©  than  rvvo-fifths  by  the  ischium,  and  the  remaining:  fifth  by  the  pubes.  It  is 
bounded  by  a  prominent  une^'en  rim,  whieh  is  thick  and  strong  above,  and  serves 
for  the  attachment  of  a  fibro-eurtilaginous  structure,  which  contracts  its  orifice,  and 
deepens  the  surface  for  artieuhitiiwi.  It  presents  on  its  inner  f?ido  a  deep  notcli, 
the  cotyloid  notch,  which  tran>mit8  the  notrient  vessels  into  the  interior  of  the 
fjoiot,  and  is  continuous  with  a  circular  depression  at  the  bottom  of  the  cavity  : 
this  depression  is  perioruted  by  numerous  apertures,  lodges  a  mass  of  fat,  and  its 
margins  serve  for  the  attacliment  of  the  ligamentum  teres.  The  notch  i»  eunverted, 
in  the  natural  stat«^,  into  a  foramen  by  a  dense  lifranientous  band  which  passes 
•cross  it.    Through  this  foramen,  the  nutrient  vessels  and  nerves  enter  tlie  joint. 

The  ohturator  or  tht/roid  foromen  is  a  large  ai>erture»  situated  between  the 
bchium  and  pubes.  In  the  male  it  is  large,  of  an  oval  form,  its  longest  diameter 
being  obliquely  from  above  downwards;  in  the  female  smaller,  and  more  triangular. 
It  ia  bounded  by  a  thin  uneven  margin,  to  uhieh  a  strong  membrane  is  attached  ; 
and  presents,  at  its  upper  and  outer  part,  a  deep  groovf,  which  runs  from  the 
pelvis  obliquely  forwards,  inwards,  and  downwards.  This  gruuve  is  converted 
into  a  foramen  by  tlie  obturator  membrane,  and  transmits  the  obturator  vessels 
and  nerve. 

Structure,  This  bone  consists  of  much   cancellous  tissue,  especially  ivhere  it  is 
thick,  enclosed  bctwcca  two  layers  of  dense  compact  tissue.     In  the  thinner  parts 
le  bone,  as  at  the  bottom  of  the  acetabulum,  and  centre  of  the  iliac  fossa,  it  is 
ly  semi-transparent,  and  composed  entirely  of  compact  tissue. 

Development  (fig.  gg).  By  eight  centres:  three  primary — one  for  the  ilinm, one 
for  the  ischium,  and  one  for  the  jmbes;  and^'t'c  secondary — one  for  the  crest  of  the 
ilium  its  whole  length,  one  for  the  anterior  inferior  spinous  process  (said  to  occur 
more  frequently  in  the  male  than  the  female),  one  for  the  tuberosity  of  the  iscldum, 
one  for  the  symphysis  puhis  (more  frequent  in  the  female  than  the  male),  and  ono 
for  the  Y-shaped  piece  at  the  bottom  of  the  acetabulum.  These  various  eentres 
appear  in  the  following  order:  First,  in  the  ilium,  at  the  lower  part  of  the  hone, 
immediately  above  the  sciatic  notch,  at  about  the  same  period  that  the  develop- 
ment of  the  vertebra'  commences.  Secondly,  in  the  iHody  of  tlie  ischium,  at  about 
the  third  month  of  fecial  life.  Thirdly,  in  tlie  body  of  the  pulics,  between  the  fourth 
and  fifth  months.  At  birth,  the  three  primary  centres  are  quite  separate;  the  crest, 
the  lM)ttom  of  tlie  acetabulum,  and  the  rami  of  the  ischium  and  pubes,  l»cing  still 
cartilaginous.  At  about  the  sixth  year,  tlie  rami  of  t!ie  pubea  and  ischium  are 
almost  completely  ossified.  About  the  thirteenth  or  fourteenth  year,  the  three 
divisions  of  the  bone  have  extended  their  growth  bito  the  bottom  of  the  acetabu- 
lum, being  scftarated  from  each  other  by  a  Y-shaped  portion  of  cartilage,  which 
now  presents  traces  of  oBsiiicatioii.  The  ilium  and  ischium  tlien  become  joined, 
and  lastly  tlie  pubes,  through  tht*  itilervention  of  the  portion  above  mentioned.  At 
al-HJUt  the  age  of  puberty,  os8iticutinn  takes  place  in  each  of  ih\}  remaining  portions, 
ind  tJiey  become  joined  to  the  rest  of  the  bone  about  the  twenty-ilfth  year. 

Articulations.  With  its  fellow  of  the  opposite  side,  the  sacrum  and  femur. 

AliacAment  of  Muscles.  Ilium.  To  the  outer  lip  of  the  crest,  the  Tensor 
^Tagince  femoris,  ObHquus  externus  abdominis,  and  Latissimus  dorsi;  to  the  internal 
lip,  the  Transversalis,  Quadratus  himborum,  and  Erector  spina?;  to  the  interspace 
'between  the  lips,  the  Oblif|u«s  internus.  To  the  outer  surface  of  tlie  ilium,  the 
Gluteus  maximus,  Gluteus  medius,  Gluteus  minimus,  reflected  tendon  of  Rectus, 
Ttion  of  Pyriformis;  to  the  internal  surface,  the  Iliacus;  to  the  anterior  border, 
[the  Sartorius  and  straight  tendon  of  the  Rectus.  Ischium.  To  its  outer  surface, 
e  Obturator  ext«rnus;  internal  surface.  Obturator  internua  and  Levator  ani. 
the   spine,    the    Gemellus    superior.   Levator  ani,  and    Coccygeus.     To   the 
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tulierosity,  the  Biceps,  Semi-tendinosus,  Seni!-raembranosu8,  Quadratua  femoris. 
Adductor  niRfiniis,  GcmelUis  infrrior»  Tnmsversns  perinci,  Erector  penin.  To  tlio 
pubes*,  the  Obliquus  externiis,  OUIiquws  iiiteniUR,  TransTer.salif<,  liectiis,  Pyruoiida- 
lis,  Psoas  parvuB,  Pcctinciis,  Adductor  lonjrns,  Adductor  brevis,  Gracilis,  Obtu- 
rator extomus  and  intcmuv'«.  Levator  ani,  Compressor  uretbric,  and  occasionallj  a 
few  fibres  of  the  Accelerator  ui'iiifc. 


99, — Plan  of  the  Development  of  the  Os  Innominatum. 
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The  S  JPri^nmt^  rentrra  'unitt    ihrouj^Jt    ITSiMt/tttJ  jiitrt ^alttut ^ttl*  rff 
KytpJtVfcM  ajfcpur  tthauf  puhtrtii fif    utttti.     ahout  2oiT  i^/ur 

The  Pi':L\ns  (figs.  100,  loi). 

The  pelviSj  so  culled  from  its  resemblance  to  a  hfisin,  is  stronjrcr  and  more 
tnassively  constrncted  than  cither  of  Ihe  other  osseous  cavities  already  considered; 
it  13  a  bony  rin^,  intcrpowd  between  (he  lower  end  of  the  spine,  which  it 
supports^  and  the  lower  extTcmities,  upon  which  it  rests.  It  is  composed  of  four 
boncp — the  two  ospa  innominata,  which  bound  it  on  cither  side  and  in  front;  and 
tlie  f»acrum  and  coccyx,  which  complete  it  behind. 

The  pelvis  18  divided  by  a  prominent  line,  the  linea  ileo- pec  tinea,  into  the  falee 
find  true  pelvis. 

T\n.^  false  pelvis  m  all  that  expanded  portion  of  the  pelvic  cavity  which  is 
pilnated  above  the  linea  ileo-peetinea.  It  is  bounded  on  each  side  by  theossa  ilii; 
in  front  it  is  incomplete,  presenting  a  wide  interval  between  the  spinous  proceeaee 
of  the  ilia  on  either  side,  which  is  filled  up  in  the  recent  Ptate  by  the  parieties  of 
the  abdomen;  behind,  in  the  middle  line,  is  a  deep  notch.  This  broad  shallow 
cavity  is  admirably  adapted  to  siippnrt  the  intestines,  and  to  transmit  part  of  their 
weight  to  the  anterior  wall  of  the  abdomen. 

The  trtte  pelvis  is  all  that  part  of  the  pelvic  cavity  which  is  situated  beneath 
the  linea  ileo-pectinea.  It  is  smaller  than  the  faUe  pclvi?,  but  its  walls  are  more 
pert'cct.  For  convenience  of  description,  it  is  divided  into  a  superior  circum- 
ference or  inlet,  an  inferior  circtnnference  or  outlet^  an«l  a  cnvitv. 


126 


OSTEOLOGY. 


from  tbe  middle  of  the  brim  on  one  side,  to  the  same  point  nn  the  opposite;  its 
average  mensurenicnt  is  live  incUen.  The  oblique  cxtetid*  from  the  margin  of  the 
peivin,  corresponding  to  the  ileo-pectineal  eminence  on  one  side,  to  the  saero-iliac 
ajniphysis  on  the  opposite  side;  its  average  measurement  is  also  five  inches. 

The  cavitt/  of  the  true  pelvis  is  hounded  in  front  by  the  symphysis  pubis; 
behind,  l>y  the  concavity  of  the  sacrum  and  coccyx,  which,  curving  forwards 
above  ami  below,  contracts  the  tulct  and  outlet  of  the  canal;  and  biterally  it  is 
boMuded  by  a  broad,  smooth,  quiidningiihir  plate  oF  bone,  corresponding  to  the 
inner  surfiico  of  the  body  of  the  iscliiinn.  The  cavity  is  shallow  in  front,  mea- 
suring at  the  flyniphyais  an  iuciii  and  a  half  in  depth,  three  inches  and  a  halt'  in 
the  middle,  and  four  inches  and  a  half  posteriorly.  From  this  description,  it  will 
be  seen  that  the  cavity  of  the  pelvis  is  a  short,  curved  canal,  considerably  deeper 
on  its  postertor  tban  on  its  anterior  wall,  and  broarler  in  the  middle  than  at  either 
extremity,  trom  the  projection  forwards  of  the  sacro-coccygeal  culumn  above  and 
hclow.  This  cavity  coiihiins,  in  the  recent  i^ubject,  the  rectum,  bladder,  and  part 
of  the  organs  of  generation.  The  rectum  is  placed  at  the  back  of  the  pelvis,  and 
corresponds  to  the  curve  of  the  sacro- coccygeal  column,  the  bhidder  in  front, 
behind  the  symphysiH  pubis.  In  the  female,  the  utems  and  vagina  occupy  the 
interval  between  ther=e  parts. 

The  fowfr  eircumference  of  the  pelvis  is  very  irregular,  and  Airms  what  is 
called  the  ouffrf.  It  is  bounded  by  three  prominent  eminences:  one  posterior, 
formed  by  the  jmint  of  the  coccyx;  and  one  on  each  side,  the  tuberosilies  of  the 
Ischia,  These  eminences  are  separated  by"  three  notches;  one  in  frout,  the  pithtc 
arch,  formed  by  the  convergence  of  the  rami  of  the  ischia  and  pubes  on  each  side. 
The  other  notches,  one  on  each  side,  are  formed  by  the  sacrum  and  coccyx 
behind,  the  ischium  in  front,  and  the  ilimn  above:  they  are  called  the  savro- 
sciatic  notches;  in  the  natural  state  they  are  cooverted  into  forauiina  by  the 
lesser  and  greater  sacro-sciatie  ligaments. 

The  diameters  of  the  outlet  of  the  pelvis  are  two,  an  tern-posterior  and  trans- 
verse. The  aniero-posferior  extends  from  the  tip  of  the  coccyx  to  the  lower  part 
of  the  symphysis  pnbts;  and  the  transverse  from  the  posterior  part  of  one  ischiatic 
tuberosity,  to  the  same  point  on  the  opptisite  side:  t!ie  avenige  measurement  of 
both  is  four  inches*  The  antero-posterJor  diameter  varies  Avith  the  b-ngth  of  the 
coccyx,  and  is  capable  of  increase  or  diminution,  on  arcount  of  the  mobility  of 
this  bone. 

position  of  the  Pelvis,    In  tlie  erect  posture,  the  pelvis  is  placed  obliquely  with 
regard  to  the  trunk  of  the  body; 
the  pelvic  surface  of  the  symphysis      lOL^-Vortical  Section  of  the  Pelvis,  with  lines 

, .     ,     ,  -  ,       ■ill  mdicatmg  the  Axes  of  the  Pelvis, 

pubis   looking    upwards   and   back-  * 

wards,  the  concavity  of  the  sa- 
crum and  coccyx  looking  down- 
wards and  forwards;  the  base  of 
the  eacrum,  in  well  formed  fe- 
male bodies,  being  nearly  four 
inches  above  the  upper  border 
of  the  symphysis  pubis,  and  the 
apex  of  the  coccyx  a  little  more 
than  half  an  inch  above  its  lower 
border.  The  obliquity  is  much 
greater  in  the  ftctus,  and  at  im 
early  period  of  life,  than  in  the 
adult. 

.-ire*  of  the  Pelvis  (fig.  lo2). 
The  pbine  of  the  inlet  of  the  true 
pelvis  will  be  represented  by  a  line 
drawn  from  the  base  of  the  sacrum 
to  the  upper  margin  of  the  symphy- 
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8t8  pubis.  A  line  carried  at  right  angles  with  this  at  its  middle,  would  correspond 
at  one  extremity  with  the  umbilicus,  and  at  the  other  with  the  middle  of  the 
coccyx ;  the  axis  of  the  inlet  is  therefore  directed  downwards  and  backwards. 
The  axis  of  the  outlet  produced  upwards,  would  touch  the  base  of  the  sacrum;  and 
is  therefore  directed  downwards  and  forwards.  The  axis  of  the  cavity  is  curved  like 
the  cavity  itself:  this  curve  corresponds  to  the  concavity  of  the  sacrum  and  coccyx, 
the  extremities  being  indicated  by  the  central  points  of  the  inlet  and  outlet.  A 
knowledge  of  the  direction  of  these  axes  serves  to  explain  the  course  of  the  foetus 
in  its  passage  through  the  pelvis  during  parturition.  It  is  also  important  to  the 
surgeon  as  indicating  the  direction  of  the  force  required  in  the  removal  of  calculi 
from  the  bladder,  and  as  determining  the  direction  in  which  instruments  should 
be  used  in  operations  upon  the  pelvic  viscera. 

Differences  between  the  Male  and  Female  Pelvis,  In  the  male,  the  bones  are 
thicker  and  stronger,  and  the  muscular  eminences  and  impressions  on  their  sur- 
faces more  strongly  marked.  The  male  pelvis  is  altogether  more  massive;  its 
cavity  is  deeper  and  narrower,  and  the  obturator  foramina  of  larger  size.  In  the 
female,  the  bones  are  lighter  and  more  expanded,  the  muscular  impressions  on 
tlieir  surfaces  are  only  slightly  marked,  and  the  pelvis  generally  is  less  massive  in 
structure.  The  iliac  fossae  are  broad,  and  the  spines  of  the  ilia  widely  separated; 
hence  the  great  prominence  of  the  hips.  The  inlet  and  the  outlet  are  larger;  the 
cavity  is  more  capacious,  and  the  spines  of  the  ischia  project  less  into  it.  The 
promontory  is  less  projecting,  the  sacrum  wider  and  less  curved,*  and  the  coccyx 
more  moveable.  The  arch  of  the  pubes  is  wider,  and  its  edges  more  everted. 
The  tuberosities  of  the  ischia  and  the  acetabula  are  wider  apart. 

In  the  fcetus,  and  for  several  years  after  birth,  the  pelvis  is  small  in  proportion 
to  that  of  the  adult.  The  cavity  is  deep,  and  the  projection  of  the  sacro-vertebral 
angle  less  marked.  The  antero-posterior  and  transverse  diameters  are  nearly 
equal.  About  puberty,  the  pelvis  in  both  sexes  presents  the  general  characters  ot 
the  adult  male  pelvis,  but  after  puberty  it  acquires  the  sexual  characters  peculiar 
to  it  in  adult  life. 

OF  THE  THIGH. 
The  thigh  is  formed  of  a  single  bone,  the  femur. 

The  Femur. 

The  Femur  is  the  longest,  largest,  and  strongest  bone  in  the  skeleton,  and  almost 
perfectly  cylindrical  in  the  greater  part  of  its  extent.  In  the  erect  posture,  it  is 
not  vertical,  l>eing  separated  from  its  fellow  above  by  a  considerable  interval  which 
corresponds  to  the  entire  breadth  of  the  pelvis,  but  inclining  gradually  downwards 
and  inwards,  so  as  to  approach  its  fellow  towards  its  lower  part,  for  the  purpose  of 
bringing  the  knee-joint  near  the  line  of  gravity  of  the  body.  The  degrees  of  this 
inclination  varies  in  different  persons,  and  is  greater  in  the  female  than  in  the  male, 
on  account  of  the  greater  breadth  of  the  pelvis.  The  femur,  like  other  long  bones, 
is  divisible  into  a  shaft,  and  two  extremities. 

The  Upper  Extremity  presents  for  examination  a  head,  a  neck,  and  the  greater 
and  lesser  trochanters. 

The  head,  which  is  globular,  and  forms  rather  more  than  a  hemisphere,  is  di- 
rected upwards,  inwards,  and  a  little  forwards,  the  greater  part  of  its  convexity 
being  above  and  in  front.  Its  surface  is  smooth,  coated  with  cartilage  in  the 
recent  state,  and  presents,  a  little  behind  and  below  its  centre,  an  ovoid  depression, 
for  the  attachment  of  the  ligamentum  teres.  The  neck  is  a  flattened  pyramidal 
process  of  bone,  which  connects  the  head  with  the  shaft.     It  varies  in  length  and 

*  It  is  not  unusual  to  find  the  sacrum  in  the  female  presenting  a  considerable  curve 
extending  throughout  its  whole  length. 
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obliquity  at  various  periods  of  life,  and 
under  different  circuuK+tauces,  Before 
puberty,  it  ia  directed  obliquely,  fio  as  to 
form  a  gentle  curve  from  the  axis  of  the 
shaft.  In  the  adult  mate,  it  forms  au 
obtuae  angle  vvitli  the  shaft,  being  directed 
upwards,  inwards,  and  a  little  forwards. 
In  the  female,  it  approaches  more  nearly 
a  right  angle.  Occasional ly.^  in  very  old 
subjects,  and  more  ea  peel  ally  in  those 
greatly  debilitated,  its  direction  becomes 
horizontal,  so  that  the  head  ^itiks  bciow 
the  level  of  the  trochanter,  and  its  lenji;th 
diminishes  to  such  a  degree,  that  the 
head  becomes  almost  contiguous  with  the 
shaft.  The  neck  is  flattened  from  before 
backwards,  contracted  in  the  niidle,  and 
broader  at  its  outer  extremity,  where  it 
is  connected  with  the  shaft,  than  at  its 
summit,  where  it  is  attiiched  to  the  head. 
It  is  much  broader  in  the  vertical  than  in 
the  antero-posterior  diameter,  and  much 
thicker  below  than  above,  on  account  of 
tlie  greater  araonnt  of  resistance  required 
in  sustaining  the  weiglit  of  the  trunk. 
The  anterior  surf  tie  e  of  the  neck  is  per- 
forated by  numerous  vascular  foramina. 
The  posterior  surface  is  smooth,  and  is 
broader,  and  more  concave  than  the  an- 
terior; it  receives  towards  its  outer  side 
the  attachment  of  the  capsular  ligament 
of  tlie  hip.  The  superior  border  is  short 
txna  thicks  bounded  externally  by  the  great 
trochanter,  and  its  surface  perforated  by 
large  foramina.  The  inferior  border,  long 
and  narrow,  curves  a  little  backwards,  to 
terminate  at  the  lesser  trochanter. 

The  Trochanters  {rpo'^acii^  to  run  or 
roll)  are  prominent  processes  of  bono 
which  afford  leverage  to  the  muscles  which 
rotate  the  thigh  on  its  axis.  They  are  two 
in  number,  the  greater,  and  the  lesser. 

The  Great  Trochanter  ia  a  large 
irreguhir  quadrilateral  eminence,  situated 
at  the  outer  side  of  the  neck,  at  its  junc- 
tion with  the  upper  part  of  the  shaiTt. 
It  is  directed  a  little  outwards  and  back- 
Tvards;  and,  in  the  adult,  is  about  three 
quarters  of  an  inch  lower  than  the  head. 
It  presents  for  examination  two  surfaces, 
and  four  borders.  The  extermil  surface, 
<[uadrilateral  in  form,  is  broad,  rough, 
convex,  and  marked  by  a  prominent 
diagonal  line,  which  extends  from  the 
posterior  superior  to  the  anterior  inferior 
angle:  this  line  serves  for  the  attachment 
of  the   tendon  of    the    Gluteus   mediua. 
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Above  the  line  is  a  triangular  surface,  sometimes  rough  for  part  of  the  tendon  of 
the  same  muscle,  sometimes  smooth  for  the  interposition  of  a  bursa  between  that 
tendon  and  the  bone.  Below  and  behind  the  diagonal  line  is  a  smooth  triangular 
surface,  over  which  the  tendon  of  the  Gluteus  maximus  muscle  plays,  a  bursa 
being  interposed.  The  internal  surface  is  of  much  less  extent  than  the  external, 
and  presents  at  its  base  a  deep  depression,  the  digital  or  trochanteric  fossa,  for  the 
attachment  of  the  tendon  of  the  Obturator  externus  muscle.  The  superior  border 
is  free;  it  is  thick  and  irregular,  and  marked  by  impressions  for  the  attachment 
of  the  Pyriformis  behind,  the  Obturator  internus  and  Gemelli  in  front.  The 
inferior  border  corresponds  to  the  point  of  junction  of  the  base  of  the  trochanter 
with  the  outer  surface  of  the  shaft;  it  is  rough,  prominent,  slightly  curved,  and 
gives  attachment  to  the  upper  part  of  the  Vastus  externus  muscle.  The  anterior 
border  is  prominent,  somewhat  irregular,  as  well  as  the  surface  of  bone  imme- 
diately below  it;  it  affords  attachment  by  its  outer  part  to  the  Gluteus  minimus. 
The  posterior  border  is  very  prominent,  and  appears  as  a  free  rounded  edge,  which 
forms  the  back  part  of  the  digital  fossa. 

The  Lesser  Trochanter  is  a  conical  eminence,  which  varies  in  size  in  different 
subjects;  it  projects  from  the  lower  and  back  part  of  the  base  of  the  neck.  Its 
base  is  triangular,  and  connected  with  the  adjacent  parts  of  the  bone  by  three  well- 
marked  borders:  of  these,  the  superior  is  continuous  with  the  lower  border  of  the 
neck;  the  posterior,  vr'ith  the  posterior  intertrochanteric  line;  and  the  inferior,  with 
the  middle  division  of  the  linea  aspera.  Its  summit,  which  is  directed  inwards 
and  backwards,  is  rough,  and  gives  insertion  to  the  tendon  of  the  Psoas  magnus. 
The  Iliacus  iSj. inserted  into  the  shaft  below  the  lesser  trochanter,  between  the 
Vastus  internus  in  front,  and  the  Pectineus  behind.  A  well-marked  prominence, 
of  variable  size,  which  projects  from  the  upper  and  front  part  gf  the  neck,  at 
its  junction  with  the  great  trochanter,  is  called  the  tubercle  of  the  femur;  it  is 
the  point  of  meeting  of  three  muscles,  the  Gluteus  minimus  externally,  the  Vastus 
externus  below,  and  the  tendon  of  the  Obturator  internus  and  Gemelli  above. 
Running  obliquely  downwards  and  inwards  from  the  tubercle,  is  the  spiral  line  of 
the  femur,  or  anterior  intertrochanteric  line;  it  winds  round  the  inner  side  of  the 
shaft,  below  the  lesser  trochanter,  and  terminates  in  the  linea  aspera,  about  two 
inches  below  this  eminence.  Its  upper  half  is  rough,  and  affords  attachment  to 
the  capsular  ligament  of  the  hip  joint;  its  lower  half  is  less  prominent,  and  gives 
attachment  to  the  upper  part  of  the  Vastus  internus.  The  posterior  intertro- 
chanteric line  is  very  prominent,  and  runs  from  the  summit  of  the  great  trochanter 
downwards  and  inwards  to  the  upper  and  back  part  of  the  lesser  trochanter.  Its 
upper  half  forms  the  posterior  border  of  the  great  trochanter.  A  well-marked 
eminence  commences  about  the  middle  of  the  posterior  intertrochanteric  line,  and 
passes  vertically  downwards  for  about  two  inches  along  the  back  part  of  the  shaft: 
it  is  called  the  linea  quadrati,  and  gives  attachment  to  the  Quadratus  femoris,  and 
a  few  fibres  of  the  Adductor  magnus  muscles. 

The  Shaft,  almost  perfectly  cylindrical  in  form,  is  a  little  broader  above  than  in 
the  centre,  and  somewhat  flattened  from  before  backwards  below.  It  is  slightly 
arched,  so  as  to  be  convex  in  front;  concave  behind,  where  it  is  strengthened  by 
a  prominent  longitudinal  ridge,  the  linea  aspera.  It  presents  for  examination  three 
borders  separating  three  surfaces.  Of  the  three  borders,  one,  the  linea  aspera,  is 
posterior;  the  other  two  are  placed  laterally. 

The  linea  aspera  (fig.  104)  is  a  prominent  longitudinal  ridge  or  crest,  presenting, 
on  the  middle  third  of  the  bone,  an  external  lip,  an  internal  lip,  and  a  rough  inter- 
mediate space.  A  little  above  the  centre  of  the  shaft,  this  crest  divides  into  three 
lines;*  the  most  external  one  becomes  very  rough,  and  is  continued  almost  vertically 
upwards  to  the  base  of  the  great  trochanter;  the  middle  one,  the  least  distinct,  is 
continued  to  the  base  of  the  trochanter  minor;  and  the  internal  one  is  lost  above 
in  the    spiral  line  of  the  femur.     Below,    the    linea    aspera   divides  into  two 

•  Of  these  three  linos,  only  the  outer  and  inner  are  described  by  many  anatomists  :  the 
linea  aspera  is  then  said  to  bifurcate  above  and  below. 
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bifurcations,  which  enclose  between  them 
a  trianguhir  spaot>  (fho  poplitcfil  space), 
ujHjn  which  rrsts  the  popliteal  artery. 
Of  thesie  two  bilurcutionj*,  the  outer 
branch  is  the  intjst  prominent,  and  de- 
scends to  tlie  jiummit  of  the  outer  condyle. 
The  inner  branch  ia  less  marked,  presen  ts 
a  broad  and  shallow  groove  for  the  pas- 
sage of  the  femoral  artery,  and  termi- 
nates at  a  sinail  tubercle  at  the  summit 
of  the  internal  condyle. 

To  the  inner  lip  of  the  linea  aspera, 
its  whole  length,  is  attached  the  Vastus 
intern  us:  and  t«  the  whole  length  of  the 
outer  lip,  the  Vastus  externus.  The 
Adductor  magnus  is  also  attached  to  the 
whole  length  of  the  linea  aspera,  being 
connected  with  the  outer  lip  above,  and 
the  under  lip  below,  Between  the  Vastus 
eitemua  and  the  Adductor  magnus  are 
attached  two  muscles,  viz.,  the  Gluteus 
mttximus  above,  and  the  short  head  of  the 
Bicepa  below.  Between  the  Adductor 
magnus  and  the  Vastuj*  intern  us,  four 
mtiscles  are  attached:  the  Iltacus  and 
Pectineus  above  (the  latter  to  the  middle 
of  the  upper  divisions);  below  these,  the 
Adductor  brevis  atul  Adductor  longus. 
The  linea  aspera  is  perforated  a  little 
below  its  centre  by  the  nutritious  canal, 
which  is  directed  obliquely  from  below 
upwards. 

The  two  lateral  borders  of  the  femur 
are  only  slightly  marked,  the  outer  one 
extending  from  the  anterior  inferior 
angle  of  the  great  trochanter  to  the  an- 
terior extremity  of  the  external  condyle; 
the  inner  one  from  the  spiral  line,  at  a 
point  opi>osite  the  irochanter  minor,  to 
the  anterior  extremity  of  the  internal 
condyle.  The  internal  border  marks  the 
limit  of  attachment  of  the  Crureus  muscle 
internally. 

The  anterior  surface  includes  that  por- 
tion of  the  shaft  wliich  is  situated  between 
the  two  lateral  borders.  It  is  smooth, 
convex^  broader  aliHove  and  below  than  in 
the  centre,  slightly  twitftCiU  (?o  that  its 
upper  part  is  directed  forwards  and  a  little 
outwai'dn,  its  lower  part  forwards  and  a 
little  inwards.  To  the  upper  three- 
fourths  of  this  t'urface  the  Crureus  is 
attached;  the  lower  fourth  tg  separated 
from  the  muscle  by  the  intervention  ot 
the  synovial  membrane  of  the  knee-joint, 
and  affords  attachment  to  the  Sultcrureus 
to  a  mnaU  exivnt.     The  erfrrnnl  surface 


104. — Right  Femur.    Posterior  Surface. 
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BcIiKles  the  portion  of  bone  between  l!ie  extenmt  border  and  the  outer  lip  of  the 
ttea  a.«pera;  it  is  continuous,  aboTe,  with  the  outer  sarfuco  of  the  great  trochanter; 
Jow,  with  the  outer  surface  of  the  external  condyle:  to  its  upper  three-fuurths 
IB  attAched   the    outer    i>ortion    of    the    Crureus  muscle.     The  internal  surfare 
BcJude?  the  portion  of   bone  V»etween  the  internal  border  and  the  inner  lip  of  the 
Inea  aspera;  it  is  continuous,  above,  with  t!ie  lower  border  of  the  neck;  below, 
riih  iJie  inner  side  of  the  internal  condyle:  it  is  covered  by  the  Vastus  internus 
Buscle. 
The  Loxcer  Extremity^  larger   than  the   upper,  ia  of  a  cuboid   form,  flattened 
before  backwards,  and  divided  by  an  interval  presenting  a  smooth  depression 
ont,  and  a  notch  of  considerable  size  behind,  into   two  birge   einiiienees,  the 
ondyles  (/roySuXo?,  a  knuckle).     The  interval  is  called  the  uitercondi/inid  notch. 
The  external  condyle  is  the  nio^t  prominent  anteriorly,  and  is  the   broadest  both 
ibe  an tero- posterior  and   transverse   diameters.     The   internal  condyle   is  the 
[>wefit»  longest,  and  must  prominent  internally.     This  difference  in  the  length 
of  the  two  condyles  is  only  observed  when  the  bone  is  perpendicular,  and  depend* 
BfKin  the  obliquity  of  the  thigh-bones,  in  conseijuence  of  their  separation  above 
it  the   artioulation  with  tiie  pelvis.      If  the  femur  is  held  obliquely,  the  surfaces 
l»f  the  two  condyle^  will  be  Been  to  be  nearly  horizontal.     The  two  condyles  are 
lirectly  continuous  in  front,  and  form   a  smooth   trochlear  surface,  the  external 
order  of  which  is  more  prominent,  and  ascends  higher  than   the   internal  one. 
This  surface  articulates  with  the  patella.     It   presents  a  median  gnx>ve,  which 
ttends  downwards  and  backwards  to  the  intercondyloid  notch;  and  two  lateral 
)C»nvexitjes,  of  which  the  external  is  the  broader,  more  jirouiiincnt,  and  prolonged 
larther  upwards  uiwrn  the  front  of  the  outer  condvle.     The   intercondyloid  notch 
lodges  the  crucial  liguments;  it  is  bounded  laterally  by  the  opposed  surfaces   of 
the  two  condyles,  and  in  front  by  the  lower  end  of  the  shaft. 
I     Outer  Condyle.  The  outer  surface  of  the   external  condyle   presents,  a  little 
l»ehind  ite  centre,  an  eminence,  the  outer  tuberosity ;  it  is  less  prominent  than  the 
inner  tuberosity,  and  gives  attachment  to  the  external  lateral  ligament  «d'  the  knee, 
iimediately  beneath  it,  is  a  groove  which  commences  at  a  depression  a  little  behind 
lie  centre  of  the  lower  border  of  this  surface:  the  depression  is  for  the  tendon  of 
origin  of  the  Fopliteus  muscle;   the  groove  in   which  this  tendon  is  contained,  ia 
smootli,  covered  with  cartilage  in   the  recent  state,  and  runs  upwards  and  back- 
wards to  the  posterior  extremity  of  the  condyle.     The  inner  surface  of  the  outer 
^condyle   forms   one  of  tlie   lateral   boundaries   of  the   intercondyloid    notch,   and 
jives  attachment,  by  its    posterior   part,   to   the  anterior  enjclal   ligament.     The 
J^ferutr  surface  is  convex,  smooth,  and  broader  than  thiit  of  the  internal  condyle. 
The   posterior  extremity  is  convex  and  smooth:  just  above  the  articular  surface 
a  depression,  for  the  tendon  of  the  outer  head  of  the  Gaatrocnemtus,  above 
^  which  is  the  origin  of  the  Piantaris. 

Inner  Condyle,  The  inner  surface  of  the  iinner  condyle  presents  a  convex 
leminence,  the  inner  tuberosity^  rough,  for  the  attachment  of  the  internal  lateral 
gameut.  Above  this  tuljemsity,  at  the  termination  of  the  inner  bifurcation  of 
|9  linea  aspera,  is  n  tubercle,  for  the  insertion  of  the  tendon  of  the  Adductor 
aus;  and  behind  antl  beneath  the  tubercle  a  depression,  for  the  tendon  of 
flhe  inner  head  of  the  Gastrocnemius.  The  outer  side  of  tlie  inner  condyle 
onns  one  of  the  lateral  boundaries  of  the  intercondyloid  notch,  and  gives  ut- 
jtachment,  by  its  anterior  part,  to  the  posterior  crucial  ligament.  Its  inferior  or 
^articular  surface  ia  convex,  and  presents  a  lesa  extensive  surface  than  the 
^€xt'emal  condyle. 

Structure,  The  shaft  of  the  femur  is  a  cylinder  of  compact  tissue,  hollowed  by 
large  medullary  canal.     The  cylinder  is  of  great  thickness  and  density  in   the 
Imiddle  third  of  the  shaft,  where  the  bone  is  narrowest,  and  the  medullary  canal 
formed;  but  above  and  below   this,  the  cylinder  gradually  becomes  thinner, 
_  to  a  separation  of  the  layers  of  the  bone  into  canceJIi,  which  project  xuto 

the  medullary  canal,  and  Snull/  oblitersite  it,  so  thnt  the  upper  aw\  Vwv^it   e,T^^% 
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105. — Diagnim  shewing  the  Structure  of 
the  Neck  of  the  Femur,    (Wajld.) 
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of  the  sUaft,  and  the  articular  extreiaitieB  more  ceiMJcially,  consist  of  cancellated 
tissue  invested  by  a  thin  compact  layer.  * 

The  arrangement  of  the  caucelli  in  the  ends  of  the  femur  is  remarkable.  In  the 
upper  end  (tig.  105),  they  run  in  parallel 
columns  a  a  from  (he  eummit  of  the  head 
to  (he  thick  under  wall  of  the  neck, 
while  a  Borles  of  transverse  fibres  b  b 
cross  the  parallel  columns,  and  connect 
them  to  the  thin  upper  wall  of  the  neck. 
Another  series  of  platens  c  c  springs  from 
the  whole  interior  of  the  cylinder  above 
the  lesser  trochanter;  passing  upwards, 
they  converge  to  form  a  series  of  arches 
beneath  tlie  upper  wall  of  the  neck^  near 
its  junction  with  the  great  trochanter. 
This  structure  is  admirubly  adapted  to 
Bustain,  with  the  greatest  mechanical 
advantage,  concussion  or  weight  trans- 
mitted from  above,  and  serves  an  im- 
portant otfire  in  strengthening  a  part 
especially  liable  to  fracture. 

In  the  lower  end,  the  cancelli  spring  on 
cylinder,  and  descend  in  a  perpendicular  direction  to  the  articular  surface,  the 
cancelli  being  etrongeet,  and  having  a  more  accurately  perpendicular  course,  above 
the  condyles. 

Articutations,     With  three  hones:   the  os  innomtnatum,  tibia,  and  patella. 

Development    (fig.    1 06).      The 

106. — Plan  of  the  Development  of  the  Femur. 
By  5  Centres, 
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femur  is  developed  hj  Jive  centres; 
one  for  the  shaft,  one  tor  each  ex- 
tremity, and  one  for  each  trochanter. 
Of  all  the  long  bones,  it  is  the  first 
to  show  traces  of  ossification:  this 
first  commences  in  the  shaft,  at 
about  the  fifth  week  of  fcetal  life, 
the  centres  of  ossification  in  the 
epiphyses  appearing  in  the  follow- 
ing order:  First,  in  the  lower  end 
of  the  bone,  at  the  niuth  month  of 
fojtal  life;  from  this  the  condyles 
and  tuberosities  are  formed;  in  the 
head,  at  the  end  of  tlie  first  year 
after  birth;  in  the  great  trochanter, 
during  the  fo«rth  year;  and  in  the 
lesser  trochanter,  between  the  thir- 
teenth and  fourteenth.  The  order 
in  which  the  epiphyses  are  joined 
to  the  shaft,  is  the  direct  reverse 
of  their  appearance;  their  junction 
does  not  commence  until  after 
puberty,  the  lesser  trochanter  being 
first  joined,  then  the  greater,  then 
the  head,  aud^  lastly,  the  inferior 
extremity  (the  first  in  which  ossi- 
tication  commenced),  which  is  not 
united  until  the  twentieth  year. 

Attachment  (if  Muscles,    To  the  great  trochanter:  the  Gluteus  medius,  Gluteus 
minimum,  P/rithi'miSf  Obturator  internum,  Obturator  externus,  G^emeltus  superior, 
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107.— Right  Patella. 
Anterior  Surface. 


oeUuA  inferior,  and  Quadratus  femori!'.  To  the  lesser  trochanter:  the  Psoas 
nAgBltB,  and  the  liiocus  below  it.  To  the  shaft,  its  posterior  surface:  the  Vastus 
extemas,  Gluteus  maximus,  sliort  head  of  the  Biceps,  Vastus  interuus.  Adductor 
mafpas,  Pectineus,  Adductor  brevis,  and  Adductor  longus;  to  its  anterior  surface: 
the  Crureus,  and  Sub-crureuH.  To  tlie  condyles:  the  Gnstrocnemius,  Plautaris, 
ad  Popliteus. 

THE  LEG. 

The  Leg  consists  of  three  bones:  the  Patella,  a  large  sesamoid  bone,  placed  in 
front  of  the  knee;  and  the  Tibia,  and  Fibula. 

The  Patella.     (Figs.  107,  108). 

The  Patella  is  a  tlat,  triangular  bone,  situated  at  the  anterior  part  of  the  knee- 
[  joint.  It  resembles  the  sesamoid  boneg,  from  being  developed  in  the  tendon  of  the 
Quadriceps  extensor,  and  in  its  structure,  being  composed  throughout  of  dense 
cancellous  tissue;  but  it  is  generelly  regarded  as  analogous  to  the  olecranon 
process  of  the  ulna,  which  occasionally  exists  as  a  separate  [dece,  connected  to  the 
shaft  of  the  bone  by  a  continuntion  of  the  tendon  of  the  Triceps  muFcle.*  It 
serves  to  protect  the  front  of  the  joint,  and  increases  t!ie  leverage  of  the  Quadri- 
ceps extensor  by  making  it  act  at  a  greater  angle.  It  presents  an  anterior  and 
posterior  surface,  three  borders,  a  base,  and  an  apex. 

The  anterior  surface  is  convex,  perforated  by  small  apertures,  for  the  passage 
of  nutrient  vessels,  and  marked  by  numerous  rough 
longitudinal  striie.  This  surface  is  covered,  in  the 
recent  state,  by  an  expansion  from  the  tendon  of  the 
Quadriceps  extensor,  and  separated  from  the  integument 
by  a  bursa.  It  gives  attachment  below  to  the  liga- 
meutum  patella?.  The  posterior  surface  presents  a 
smooth,  oval-i*haped,  articular  surface,  covered  with 
cartilage  in  the  recent  state,  and  divided  into  two  facets 
by  a  vertical  ridge^  which  descends  from  the  superior 
towards  the  inferior  angle  of  tlie  bone.  The  ridge 
corresponds  to  the  groove  on  the  trochlear  surface  of 
the  femur,  and  the  two  facets  to  the  articular  surfaces  of 
the  two  condyles* ;  the  outer  facet,  for  articulation  with 
the  outer  condyle*  being  the  broader  and  deeper.  This 
character  serves  to  indicate  the  leg  to  which  the  bone 
belongs.  Below  the  articular  surface  is  a  rough,  convex, 
non-articular  depression,  the  lower  half  of  which  gives 
attachment  to  the  ligamentum  patellae;  the  upper  hidf 
being  separated  from  the  head  of  the  tilna  by  adipose 
tissue. 

The  superior  and  fuffrnf  borders  give  aftachnient  to 
the  tfiiduti  of  the  Quadriceps  extennor;  the  superior 
border^  to  thnt  portion  of  the  tendon  which  isi  derived 
from  the  Rectus  and  Crureus  muscles;  and  the  lateral 
horderSy  to  the  portion  derived  from  the  external  and 
internal  Vasti  muscles. 
The  baxe,  or  superior  border,  is  thick,  din-rted  upwards,  and  cut  obliquely  at 
the  expense  of  its  outer  surface;  it  receives  the  attachment,  aa  already  mentioned, 
of  part  of  the  Quadriceps  extensor  tendon. 

Thea/Mra:  is  pointed,  and  gives  attachment  to  the  ligamentum  patelltc. 

*  Professor  Owen  states,  that,  *in  certain  bats,  there  is  a  development  of  a  sesamoid 
bone  in  the  biceps  brachii,  which  is  the  true  homotype  of  the  patella  in  the  h?g,'  regarding 
the  olecranon  to  be  homologous,  not  with  tbe  patella,  but  with  an  extension  of  the  upi)er 
end  of  the  fibula  above  the  knee-joint,  whiuh  is  met  witb  in  some  animals.  (^'  Ot\.  lltA 
yature  of  LinUfif'  pp.  19,34.) 
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Structure.  It  conaista  of  dense 
CftiitH'llous  tissue,  covered  by  a 
tlriin  conijuiot  lamina. 

Development.  By  a  sing^le 
centre,  whicli  make?  its  appear- 
ance, accordiiifif  to  Bi'olard,  iibout 
the  third  year.  In  two  ie- "3^"''/'^" 
stances,  I  have  se(?ii  this  bone 
t'arfila*:rinoii8  throughout,  at  a 
much  later  (leriod  (six  years). 
More  rarely,  the  hone  is  devo- 
lopeii  \yj  two  centres,  plaeed 
siile  by  side. 

Articulations.  With  the  two 
condyles  of  the  femur. 

Atinchment  of  Mu»des.  The 
Rectus,  Cnireus^  V^astus  inter- 
nus,  and  Vastus  externus.  These 
muscles  joined  at  their  insertion, 
constitute  the  Quadriceps  exten- 
sor cruris. 

The  Tibia. 

The  Tibia  is  situated  at  the 
front  and  inner  side  of  the  leg, 
and,  excepting  the  femur,  is  thu 
lonn;est  and  largest  bone  in  the 
skeietoij.  It  i«  prinmoid  in 
form,  expanded  above,  where  it 
enters  into  the  knee-joint,  more 
slightly  enlarged  below.  In  the 
male,  it«  direction  is  vertical, 
id  panillel  with  the  lK>ne  of  the 
apposite  side;  l>ut  in  the  female 
it  has  a  s^hght  ohliquc  direction 
downwards  and  outwards,  to 
compensate  tor  the  oblique  di- 
rection of  the  femur  inwards. 
It  presents  for  examination  a 
shaft  and  two  extremities. 

The  UjtpfT  Extremiti/^  or 
heail,  is  largo  and  expanded  on 
each  side  into  two  lateral  emi- 
nences, the  tuberosities.  Supe- 
riorly, the  tuberosities  present 
two  smooth  concave  surfaces, 
which  articulate  with  tire  con- 
dyles of  the  femur;  the  internni 
articular  surface  is  ioiiger  than 
the  external,  and  oval  from  before 
backwards,  to  articulate  with  the 
tnternid  condyle;  the  external 
one  being  bn^ider,  flutter,  and 
more  circular,  to  articulate  with 
the  exterual  condyle.  Between 
the  two  articular  surfaces,  and 
nenrpr    the    posterior  than    the 


109.— Bones  of  the  Right  Leg.    Anterior  Surface. 
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anterior  aspect  of  tLe  bone,  is  an  eminence,  the  spinous  process  of  the  tibia,  sur- 
Boanted  by  a  prominent  tubercle  on  each  side,  which  give  attachment  to  the  ex- 
tremities of  the  semihjnar  libro-canJlagcs:  in  front  and  bcdiind  the  spinous  proceas 
is  a  rough  depression  for  the  attachment  of  the  anterior  and  posterior  crucial  liga- 
ments and  the  semilunar  cartilages.  Anteriorly  the  tuberosities  are  continuous  with 
one  another,  presenting  a  large  and  somewhat  flattened  triangular  surface,  broad 
above,  and  perforated  by  large  vascuhu*  foramina,  narrow  below,  where  it  termi- 
nates in  a  prominent  oblong  elevation  of  large  size,  the  tubercle  of  the  tibia;  the 
lower  half  of  this  tubercle  is  rough,  for  the  attachment  of  tlie  ligaraentum  patellaj; 
the  upper  half  is  a  smooth  facet  corresponding,  in  the  recent  state,  with  a  bursa 
which  separates  the  ligament  from  the  bone.  Posteriorly,  the  tuberosities  are  sepa- 
rated from  each  other  by  a  shallow  depression,  the  popliteal  notch,  which  gives 
attachment  to  the  posterior  crucial  ligament.  The  posterior  surface  of  the  inner 
tuberosity  presents  a  deep  transverse  groove,  for  the  insertion  of  the  tendon  of  the 
Semimembranosus;  and  the  posterior  surface  of  the  outer  one,  a  flat  articular  facet, 
nearly  circular  in  form,  directed  downwards,  backwards,  and  outwards,  for  artieu- 
iatioQ  with  the  fibula.  The  lati^ral  surfaces  are  convex  and  rough:  the  internal 
one,  the  most  prominent,  gives  attachment  to  the  internal  lateral  ligament. 

The  Shaft  of  the  tibia  is  of  a  triangular  prismoid  form,  broad  above,  gradually 
decreasing  in  size  to  the  commencement  of  its  lower  fourth,  its  most  slender  part, 
M^bere  fracture  most  frequently  occurs:  it  then  enlarges  iigain  towards  its  lower 
extremity.     It  presents  for  examination  three  surfaces  and  three  borders. 

The  anterior  border,  the  most  prominent  of  the  tliree,  is  called  the  crest  0/  the 
tihia^  or,  in  popular  language,  the  shim  it  commences  above  at  the  tubercle,  and 
terminates  below  at  the  anterior  margin  of  the  inner  malleolus.  This  border  ii 
very  prominent  in  the  upper  two-thirds  of  its  extent,  smooth  and  rounded  below. 
Il  presents  a  very  flexuous  course,  being  curved  outwards  above,  and  inwards 
below;   it  gives  attachment  to  the  deep  fascia  of  the  leg. 

The  internal  border  is  smooth  and  rounded  above  and  below,  but  more  promi- 
nent in  the  centre;  it  commences  at  tlie  back  part  of  the  inner  tuberosity,  and 
terminates  at  the  posterior  border  of  the  internal  midleolus;  its  upper  third  gives 
attachment  to  the  internal  lateral  ligament  of  the  knee,  and  to  some  fibres  of  the 
Popliteus  muscle;  its  middle  third,  to  some  fibres  of  the  Soleusand  Flexor  longus 
digitorura  muscles. 

The  external  border  is  thin  and  prominent,  especially  its  central  part,  and  gives 
attachment  to  the  interosseous  membrane;  it  commences  above  in  liont  of  the 
fibular  articular  facet,  and  bifurcates  below,  to  form  the  boundaries  of  a  triangular 
rough  surface,  for  the  attachment  of  the  interosseous  ligament,  connecting  the  tibia 
and  fibula. 

The  internal  surface  is  smooth,  convex,  and  broader  alcove  than  below;  it« 
up[)er  third,  directed  forwards  and  inwards,  is  covered  by  the  aponeurosis  derived 
from  the  tendon  of  the  Sartorius,  and  by  the  tendons  of  the  Gracilis  and  Semi- 
teodinosus,  all  of  which  are  inserted  nearly  as  far  forwards  as  the  auterior  border; 
in  the  rest  of  its  extent  it  is  sal>c«tancous. 

The  external  surface  is  narrower  than  the  internal;  its  upper  two-thirds  pre- 
sent a  shallow  groove  for  the  attachment  of  the  Tibialis  anticus  muscle;  its  lower 
third  is  smooth,  convex,  curves  gradually  forwards  to  the  auterior  part  of  the  bone, 
and  is  covered  from  within  outwards  by  the  tendons  of  the  following  muscles:  Tibialis 
anticus,  Extensor   proprius  pollicis.  Extensor  longua  digitorum,  Feroneus  tertius. 

The /io«/frtor  surface  (fig,  no)  presents,  at  its  upper  part,  a  prontineut  ridge, 
the  oblique  line  of  the  tibia,  which  extends  from  the  back  part  of  the  articular  facet 
for  the  fibula,  obliquely  downwards,  to  the  internal  border,  at  the  junction  i>f  its 
upper  and  middle  thirds.  It  marks  the  limit  for  the  insertion  of  the  Fupliteus 
nuscle,  and  serves  for  the  attachment  of  tJie  popliteal  fascia,  and  part  of  the 
Soleus,  Flexor  longus  digitorum,  and  Tibialis  posticus  muscles;  tlie  triangular 
oncuve  surface,  above  and  to  the  inner  side  of  this  line^  gives  attachment 
the    Popliteus    muscle.       The   middle    third    of    the    postenoT    &UT?a.efe    \% 
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divided  by  n.  vertical  ridge  into 
two  lateriil  hulves;  the  riilge  is 
well  marked  at  its  commence- 
ment at  the  oblique  lints  but 
becomes  gradually  indistinct  be- 
low; the  inner  and  broader  half 
gives  attiichment  to  the  Flexor 
longus  digitornm,  the  outer  and 
narrower,  to  part  uf  th^'  Tiliialis 
posticus.  The  rt'mainiiig  part  of 
the  bono  19  covered  l>j  the  Tibialis 
postieuf?,  Flexor  longua  digito- 
riiiti  and  Flexor  longus  pollieis 
muscles.  Immediately  below  the 
oblique  Hue  is  the  luedullary 
forauien,  which  is  directed  ob- 
liquely downwards. 

The  Lower  Extremity^  much 
pjmillcr  than  rhe  upper^  presents 
lour  surfaces  ;  it  is  prolonged 
downwai'ds,  on  its  inner  t^ide,  into 
a  strong  proceys,  the  internal 
malleolus.  The  inferior  surface 
of  the  bone  is  quadrilateral,  and 
amoolh,  for  articulation  witli 
the  astragalus.  This  surface  id 
narrow  internally,  where  it  be- 
comes continuous  with  the  ar- 
ticular surface  of  the  inner 
nuilleolus,  broader  externally, 
and  traversed  from  before  back- 
wards by  a  slight  elevation,  se- 
parating two  lateral  depression?*. 
The  anterior  surface  of  the 
lower  extremity  !»  smooth  and 
rounded  above,  and  covered  ty 
the  tendon  a  of  the  Extensor 
muscles  of  the  toes ;  its  lower 
margin  preseutH  a  rough  trans- 
verse deprcsjsion,  for  the  attach- 
ment of  the  anterior  ligament  of 
the  ankle  joint  :  the  posterior 
surface  presents  a  superficial 
groove  directed  obliquely  down- 
wards and  inwards,  eoniinuous 
with  a  simitar  groove  on  the 
posterior  extreniity  of  the  astra- 
galus, and  ?ervinn;  f<ir  the  passage 
of  the  tendon  of  tho  Flexor 
longus  pollieis  :  tlie  ertrrmd 
surface  presents  a  triangular 
rough  depiTssion  for  the  attach- 
ment of  the  inferior  interosseous 
ligament  connecting  it  with  the 
fibula:  the  lower  part  of  this 
depression  is  smooth  in  some 
fxines,  covered  ivilh  c:a*tilagc  in 


I  to. — Bonea  of  the  Right  Leg.    Poaierior  Surface. 
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the  recent  state,  and  articulating  with  the  fibula.  This  surface  is  bounded  by 
two  prominent  ridges,  continuous  above  with  the  interosseous  ridge  ;  they  afford 
attachment  to  the  anterior  and  posterior  tibio-fibular  ligaments.  The  internal 
surface  of  the  lower  extremity  is  prolonged  downwards  to  form  a  strong  pyramidal 
process,  flattened  from  without  inwards,  the  inner  malleolus.  The  inner  surface 
of  this  process  is  convex  and  subcutaneous  ;  its  outer  surface^  smooth  and  slightly 
concave,  deepens  the  articular  surface  for  the  astragalus  j  its  anterior  border 
is  rough,  for  the  attachment  of  ligamentous  fibres  ;  its  posterior  border  presents 
a  broad  and  deep  groove,  directed  obliquely  downwards  and  inwards,  which  is 
occasionally  double  :  this  groove  transmits  the  tendons  of  the  Tibialis  posticus 
and  Flexor  longus  digitorum  muscles.  The  summit  of  the  internal  malleolus 
is  mai>ked  by  a  rough  depression  behind,  for  the  attachment  of  the  internal  lateral 
ligament  of  the  ankle  joint. 

Structure.  Like  that  of  the  other  long  bones. 

Development.  By  three  centres  (fig.  ill):  one  for  the  shaft,  and  one  for  each 
extremity.     Ossification  commences  in  the  centre  of  the  shaft  about  the  same  time 

,  I  i.-Plan  of  the  Development  of  the  Tibia.  »«  ^^  *^«  ^«°»"^'  ^^^  fifth  week,  and 
By  3  Centres. 
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gradually  extends  towards  either  ex- 
tremity. The  centre  for  the  upi)er 
epiphysis  appears  at  birth ;  it  is  flat- 
tened in  form,  and  has  a  thin  tongue- 
shaped  process  in  front,  which  forms 
the  tubercle.  That  for  the  lower 
epiphysis  appears  in  the  second  year. 
The  lower  epiphysis  joins  the  shaft 
at  about  the  twentieth  year,  and  the 
upper  one  about  the  twenty-fifth 
year.  Two  additional  centres  occa- 
sionally exist,  one  for  the  tongue- 
shaped  process  of  the  upper  epiphysis, 
the  tubercle,  and  one  for  the  inner 
malleolus. 

Articulations.    With   three  bones : 
the  femur,  fibula,  and  astragalus. 

Attachment  of  Muscles.  To  the 
inner  tuberosity,  the  Semimembra- 
nosus: to  the  outer  tuberosity,  the 
Tibialis  anticus  and  Extensor  longus 
digitorum  :  to  the  shaft ;  its  internal 
surface,  the  Sartorius,  Gracilis,  and 
Semitendinosus;  to  its  external  sur- 
face, the  Tibialis  anticus;  to  its  poste- 
rior surface,  the  Popliteus,  Soleus,  Flexor  longus  digitorum,  and  Tibialis  posticus: 
to  the  tubercle,  the  ligamentum  patella;. 

The  Fibula. 

The  Fibula  is  situated  at  the  outer  side  of  the  leg.  It  is  the  smaller  of  the 
two  bones,  and,  in  proportion  to  its  length,  the  most  slender  of  all  the  long  bones ; 
it  is  placed  nearly  parallel  with  the  tibia.  Its  upper  extremity  is  small,  placed 
below  the  level  of  the  knee  joint,  and  excluded  from  its  formation ;  the  lower 
extremity  inclines  a  little  forwards,  so  as  to  be  on  a  plane  anterior  to  that  of  the 
upper  end,  projects  below  the  tibia,  and  forms  the  outer  ankle.  It  presents  for 
examination  a  shaft  and  two  extremities. 

The  Upper  Extremity,  or  Head,  is  of  an  irregular  rounded  form,  presenting 
above  a  flattened  articular  facet,  directed  upwards  and  inwards,  for  articulation 
with  a  corresponding  facet  on  the  external  tuberosity  of  the  tibia.  On  the  outer 
side  is  a  thick  and  rough  prominence^  continued  behind  into  a  poVniedL  «;m\x\ft\\!C>^ 


Afftarj  at  jt,T^y^ 
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the  styloid  process,  wbich  projects  upwards  from  the  posterior  part  of  the  head. 
The  prouiiiieiK'o  givus  attachmeut  to  the  tendon  of  the  Biceps  muscle,  aod  to  the 
long  externul  Interul  ligament  of  the  knee,  the  lii!;aineiit  dividing  the  tendon  into 
two  parts.  The  summit  of  the  styloid  process  gives  attachment  to  the  short 
external  lateral  ligament.  The  remaining;  part  of  the  circumference  of  the  head 
is  rough,  for  the  attachment,  in  fronts  of  the  anterior  superior  tihio-fihular  liga- 
ment, and  the  ufiper  and  anterior  part  of  the  l^eroneus  longus  ;  and  behind,  to 
the  posterior  superior  tibio-lihular  ligament,  and  the  upper  fibres  of  the  outer  head 
of  the  Solems  muscle. 

The  Lower  Extremity^  or  external  malleolus^  is  of  a  pyramidal  form,  some- 
what flattened  from  without  inwards,  and  is  longer,  and  descends  lower  than 
the  internal  malleolus.  Its  external  surface  is  convex,  subcutaneous,  and  con- 
tinuous with  a  triangular  (also  subi'utaneous)  surface  on  the  outer  side  of  the  shaft. 
The  internal  surface  presents  in  front  a  smooth  triangular  facet,  broader  above 
than  below,  and  convex  from  above  dovvuwardtf,  which  articulates  with  a  corre- 
sponding surface  on  the  outer  side  of  the  astragalus.  Behind  and  beneath  the 
articular  surface  is  a  rough  depression,  which  gives  attachment  to  the  ]»ostertor 
fasciculus  of  the  external  lateral  ligament  of  the  ankle.  The  anterior  border  is 
thick  and  rough,  and  marked  below  by  a  depression  for  the  attachment  of  the 
anterior  faseicuhis  of  the  external  lateral  ligament.  The  posterior  border  is  broad 
and  marked  by  a  shallow  groove,  for  the  passage  of  the  tendons  of  the  Peroneus 
longus  and  brevis  muscles.  The  summit  is  rounded,  and  gives  attachment  to  the 
middle  fasciculus  of  the  external  lateral  ligament. 

The  Shaft  presents  three  .-surfaces,  and  three  borders.  The  anterior  border  com- 
mences above  in  front  of  the  head,  runs  vertically  downwards  to  a  little  below  the 
middle  of  the  bone,  and  then  curving  a  little  outwardsi,  bifurcates  beloAv  into  two 
lines,  which  Ixiund  the  triangular  subcutaneous  surface  immediately  above  the 
outer  side  of  the  external  malleolus.  This  border  gives  attachment  to  an  inter- 
muscular septiim,  which  separates  the  muscles  on  the  anterior  surface  from  those 
on  the  external. 

The  internal  border  or  interosseous  ridge^  is  situated  close  to  the  inner  side  of 
the  preceding^  and  runs  nearly  parallel  with  it  in  the  upper  third  of  its  extent,  but 
diverges  from  it  so  as  to  include  a  broader  space  in  the  lower  two-thirds.  It 
commences  above  just  beneath  the  head  of  the  bone  ((jomctimes  it  is  quite  indistinct 
for  about  an  inch  below  the  head),  ami  terminates  below  at  the  apex  of  a  rough 
triangular  surface  immediately  above  the  articular  facet  of  the  external  malleolus. 
It  serves  for  the  attachment  of  the  interosseous  meml»rane,  and  separates  the 
extensor  mascles  in  front,  from  the  flexor  muscles  behind.  The  portion  of  bone 
included  between  the  anterior  and  interosseous  lines  forms  the  anterior  surface. 

The  posterior  border  is  sharp  and  promiru-nt  ;  it  commences  above  at  the  base 
of  the  styloid  process,  and  terminates  below  in  the  pusterior  border  of  the  outer 
malleoJus.  It  is  directed  outwards  above,  backwards  in  the  middle  of  its  course, 
backwards  and  a  little  inwards  below,  and  gives  attachment  to  an  aponeurosis 
which  separates  the  muscles  on  the  outer  from  those  on  the  inner  surface  of  the 
shaft.  The  portion  of  bone  included  between  this  Hue  and  the  interosseous  ridge, 
and  which  includes  more  than  half  of  the  whole  circumference  of  the  fibula,  is 
known  as  the  internal  surface.  Its  upper  three-fourths  are  subdivided  into  two 
parts,  an  anterior  and  a  posterior,  by  a  very  prominent  ridge,  the  obUtpte  line  of 
the  fibula.,  which  commences  above  at  the  inner  side  of  the  hend,  and  terminates 
by  being  continvicms  with  the  interosseous  ridge  at  the  lower  fourth  of  the  bone. 
The  oblique  line  attaches  an  aponeurosis  which  separates  the  Tibialis  posticus 
from  the  Sulcus  above,  and  the  Flexor  longus  potlicia  below.  This  ridge  some- 
times ceases  just  before  ap[)roacIiing  the  interosseous  ridge. 

The  anterior  surface  is  the  interval  between  the  anterior  and  interosseous  lines. 
It  is  extremely  narrow  and  flat  in  the  upper  third  of  its  extent;  broader  and  grooved 
longitudinally  in  its  lower  third  ;  it  serves  for  the  altachment  of  three  muscle*, 
the  Extensor  longus  digitorum,  Peroneus  tertius,  and  Extensor  longus  iK>llieii=. 
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1 X  z. — ^Flan  of  the  Development  of  the 
Fibula.    By  3  Centres. 


VmU*  mi»tUiS^f. 


The  external  turfacCf  much  broader  than  the  preceding,  and  often  deeply 
grooyed,  is  directed  outwards  in  the  upper  two-thirds  of  its  course,  backwards  in 
the  lower  third,  where  it  is  continuous  with  the  posterior  border  of  the  external 
malleolus.  This  surface  is  completely  occupied  by  the  Peroneus  longus  and  brevis 
muscles. 

The  internal  surface  is  the  interval  between  the  interosseous  ridge  and  the 
posterior  border,  and  occupies  nearly  two-thirds  of  the  circumference  of  the  bone. 
Its  upper  three-fourths  are  divided  into  an  anterior  and  a  posterior  portion  by  a 
very  prominent  ridge  already  mentioned,  the  oblique  line  of  the  fibula.  The 
anterior  portion  is  directed  inwards,  and  is  grooved  for  the  attachment  of  the 
Tibialis  posticus  muscle.  The  posterior  portion  is  continuous  below  with  the 
rough  triangular  surface  above  the  articular  facet  of  the  outer  malleolus  ;  it  is 
directed  backwards  above,  backwards  and  inwards  at  its  middle,  directly  inwards 
below.  Its  upper  fourth  is  rough,  for  the  attachment  of  the  Soleus  muscle  ;  its 
lower  part  presents  a  triangular  rough  surface,  connected  to  the  tibia  by  a  strong 
interosseous  ligament,  and  between  these  two  points,  the  entire  surface  is  covered 
by  the  fibres  of  origin  of  the  Flexor  longus  poUicis  muscle.  At  about  the  middle 
of  this  surface  is  the  nutritious  foramen,  which  is  directed  downwards. 

In  order  to  distinguish  the  side  to  which  the  bone  belongs,  hold  it  with  tlie 

lower  extremity  downwards,  and  the  broad 
groove  for  the  Peronei  tendons  backwards,  to- 
wards the  holder,  the  triangular  subcutaneous 
surface  will  then  be  directed  to  the  side  to 
which  the  bone  belongs. 

Articulations,  With  two  bones;  the  tibia  and 
astragalus. 

Development.  By  three  centres  (fig.  112); 
one  for  the  shaft,  and  one  for  each  extremity. 
Ossification  commences  in  the  shaft  about  the 
sixth  week  of  foetal  life,  a  little  later  than  in 
the  tibia,  and  extends  gradually  towards  the  ex- 
tremities. At  birth  both  ends  are  cartilaginous. 
Ossification  commences  in  the  lower  end  in  the 
second  year,  and  in  the  upper  one  about  the 
fourth  year.  The  lower  epiphysis,  the  first  in 
which  ossification  commences,  becomes  united 
to  the  shaft  about  the  twentieth  year,  contrary 
to  the  law  which  appears  to  prevail  with  regard 
to  the  junction  of  the  epiphyses  with  the  shaft ; 
the  upper  one  is  joined  about  the  twenty-fifth 
year. 

Attachment  of  Muscles.  To  the  head,  the 
Biceps,  Soleus,  and  Peroneus  longus:  to  the 
shaft,  its  anterior  surface,  the  Extensor  longus 
digitorum,  Peroneus  tertius,  and  Extensor 
longus  pollicis:  to  the  internal  surface,  the 
Soleus,  Tibialis  posticus,  and  Flexor  longus  pollicis :  to  the  external  surface,  the 
Peroneus  longus  and  brevis. 

THE  FOOT. 


A9Wf»«/;en'*^ 


nUsualoutZIJ^g^- 


'^trt^ 


;  (figs.  1 13,  1 14)  is  the  terminal  part  of  the  inferior  extremity;  it  serves 
;he  body  in  the  erect  posture,  and  is  an  important  instrument  of  loco- 


The  Foot  I 
to  support  the  body  in  the  erect  posture, 
motion.     It  consists  of  three  divisions :  the  Tarsus,  Metatarsus,  and  Phalanges. 

The  Tarsus. 
The  bones  of  the  Tarsus  are  seven  in  number :  viz.,  the  calcaneum,  or  os  calcis 
astragalus,  cuboid,  scaphoid^  intemalf  middle,  and  external,  cuneUotm  \)0t«». 
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The  Calcaneum. 

The  Calcaneum,  or  Os  CalciSy  is  the  largest  and  strongest  of  the  tarsal  bones. 
It  is  irregularly  cuboidal  in  form,  and  situated  at  the  lower  and  back  part  of  the 
foot,  serving  to  transmit  the  weight  of  the  body  to  the  ground,  and  forming  a  strong 
lever  for  the  muscles  of  the  calf.  It  presents  for  examination,  six  surfaces;  supe- 
rior, inferior,  external,  internal,  anterior,  and  posterior. 

The  superior  surface  is  formed  behind,  of  the  upper  aspect  of  that  part  of 
the  OS  calcis,  which  projects  backwards  to  form  the  heel.  It  varies  in  length 
in  different  individuals;  is  convex  from  side  to  side,  concave  from  before  back- 
wards, and  corresponds  above  to  a  mass  of  adipose  substance  placed  in  front  of 
the  tendo  Achillb.  In  the  middle  of  the  superior  surface  are  two  (sometimes  three) 
articular  facets,  separated  by  a  broad  shallow  groove,  which  is  directed  obliquely 
forwards  and  outwards,  and  is  rough  for  the  attachment  of  the  interosseous  liga- 
ment connecting  the  astragalus  and  os  calcis.  Of  the  two  articular  surfaces,  the 
external  is  the  larger,  and  situated  on  the  body  of  the  bone;  it  is  of  an  oblong 
form,  wider  behind  than  in  front,  and  convex  from  before  backwards.  The 
internal  articular  surface  is  supported  on  a  projecting  process  of  bone,  called  the 
lesser  process  of  the  calcaneum  (sustentaculum  tali) ;  it  is  also  oblong,  concave  longi- 
tudinally, and  sometimes  subdivided  into  two  parts,  which  differ  in  size  and  shape. 
More  anteriorly  is  seen  the  upper  surface  of  the  greater  process,  marked  by  a 
rough  depression  for  the  attachment  of  numerous  ligaments,  and  the  origin  of 
the  Extensor  brevis  digitorum  muscle. 

The  inferior  surface  is  narrow,  rough,  uneven,  wider  behind  than  in  front, 
and  convex  from  side  to  side;  it  is  bounded  posteriorly  by  two  tubercles, 
separated  by  a  rough  depression;  the  external,  small,  prominent,  and  rounded, 
gives  attachment  to  part  of  the  Abductor  minimi  digiti ;  the  internal,  broader  and 
larger,  for  the  support  of  the  heel,  gives  attachment,  by  its  prominent  inner 
margin,  to  the  Abductor  poUicis,  and  in  front  to  the  Flexor  brevis  digitorum 
muscles;  the  depression  between  the  tubercles  attaches  the  Abductor  minimi  digiti, 
and  plantar  fascia.  The  rough  surface  in  front  of  the  tubercles  gives  attach- 
ment to  the  long  plantar  ligament,  and  to  the  outer  head  of  the  Flexor  accessorius 
muscle;  and  to  a  prominent  tubercle  nearer  the  anterior  part  of  the  bone,  as  well 
as  to  a  transverse  groove  in  front  of  it,  is  attached  the  short  plantar  ligament. 

The  external  surface  is  broad,  flat,  and  almost  subcutaneous,  it  presents  near 
its  centre  a  tubercle,  for  the  attachment  of  the  middle  fasciculus  of  the  external 
lateral  ligament.  Behind  the  tubercle  is  a  broad  smooth  surface,  giving  attach- 
ment, at  its  upper  and  anterior  part,  to  the  external  astragalo-calcanean  ligament; 
and  in  front  of  the  tubercle  a  narrow  surface  marked  by  two  oblique  grooves, 
separated  by  an  elevated  ridge:  the  superior  groove  transmits  the  tendon  of  the 
Peroneus  brevis;  the  inferior,  the  tendon  of  the  Peroneus  longus;  the  intervening 
ridge  gives  attachment  to  a  prolongation  from  the  external  annular  ligament. 

The  internal  surface  presents  a  deep  concavity,  directed  obliquely  downwards 
and  forwards,  for  the  transmission  of  the  plantar  vessels  and  nerves  and  Flexor 
tendons  into  the  sole  of  the  foot;  it  affords  attachment  to  part  of  the  Flexor 
accessorius  muscle.  This  surface  presents  an  eminence  of  bone,  the  lesser  process, 
which  projects  horizontally  inwards  from  its  upper  and  fore  part,  and  to  which  a 
slip  of  the  tendon  of  the  Tibialis  posticus  is  attached.  This  process  is  concave 
above,  and  supports  the  anterior  articular  surface  of  the  astragalus;  below,  it  is 
convex,  and  grooved  for  the  tendon  of  the  Flexor  longus  poUicis.  Its  free  margin 
is  rough,  for  the  attachment  of  ligaments. 

The  anterior  surface,  of  a  somewhat  triangular  form,  is  smooth,  concavo-con- 
vex, and  articulates  with  the  cuboid.  It  is  surmounted,  on  its  outer  side,  by  a 
rough  prominence,  which  forms  an  important  guide  to  the  surgeon  in  the  per- 
formance of  Chopart's  operation. 

The  posterior  surface  is  rough,  prominent,  convex,  and  wider  below  than 
aboye.     Its  lower  part  is  rough,  for  the  attachment  of  the  tendo  A.eV>V\\«^  «xA 
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of  the  PImitaria  muscle;  its  uj>per  pMit  id  smooth,  coated  with  cartilage,  and 
corresponds  to  a  hursji  whir-li  soparatetj  this  tendon  I'rom  tlic  bone, 

ArticHlnfions.    With  two  iKmes:   the  astragalus  and  cuboid. 

Attackmeni  of  Mugcles.  Part  of  the  Tibialii*  posticus,  the  tendo  Achillis,  Plan- 
tariB,  Abductor  pullicli*,  Abductor  mininu  digiti,  Flexor  brevia  digitorum.  Flexor 
accessorius,  and  Extensor  Itrevis  dig^itorum. 


The  Cniiuiii. 

The  Cuhoid  bone  ih  placed  on  tiic  outer  side  of  the  foot,  in  front  of  the  os 
caleii*,  and  licliind  the  fourth  and  fifth  metatarsal  bones.  It  is  of  a  pyramidal 
shape,  its  base  being  directed  upwanis  and  inwards,  its  apex  downwards  and  out- 
wai'ds.  It  may  be  distinguished  from  the  other  tarsal  bones,  by  the  existence  of 
a  deep  groove  on  ita  under  surface,  for  the  tendon  of  the  Peroneus  longus  muscle. 
It  presents  for  examination  six  surftices;  three  articular,  and  three  non-articular. 

The  non-arliLMilar  surfaces  are  the  f^upenor,  inferior^  and  external.  The 
superior  or  dorsut  sifrjhre^  directed  upwards  and  outwards,  is  rough,  lor  the 
attachment  of  niunerous  lineaments.  Tlie  inft^rior  or  plantar  surface  presenta 
in  front  a  deep  groove,  which  runs  obliquely  from  without,  forwards  and  inwards; 
it  lodges  the  tendon  of  the  Peroneua  longus,  and  is  bounded  behind  by  a  promi- 
neat  ridge,  terminating  externally  in  an  eminence,  the  tuberosity  of  the  cuboid, 
the  surface  of  which  presents  a  convex  facet,  for  articulation  Mitli  the  sesamoid 
bone  of  the  tendon  eontaiaed  in  the  groove.  The  ridge  and  flurface  of  bone 
belli  ml  it  are  rough,  for  the  attachment  of  the  long  and  short  plantar  ligaments. 
A  few  fibres  of  the  Flexor  brevia  pollieis  may  be  traced  to  this  surface.  The 
extern fii  surface^  the  flmallej^t  and  narrowest  of  the  three,  presents  a  deep  notch, 
formed  by  the  coumienceraent  of  the  j>eroneal  groove. 

The  articular  surfaces  are  the  posterior,  anterior,  and  internal.  The  posterior 
surface  is  smooth,  triangular,  concavo-convex,  for  articulation  with  the  aolcrior 
fiurface  of  the  os  calcis.  The  anterior,  of  smaller  size,  but  also  irregularly  trian- 
gular, is  divided  by  a  vertical  ridge  into  two  facets;  the  inner  facet,  quadrilateral 
in  forni,  articulatcH  with  the  fourth  metatarsal  bone;  the  outer  one  larger  and 
more  triangular,  articulates  with  the  fil'th  metatarj^al.  The  internal  sHrfare  is 
broad,  rough,  irregularly  quadrilateral,  presenting  at  its  middle  tmd  upper  part  a 
small  o?al  facet,  for  articulation  with  the  external  cuneiform  bone;  and  behind 
this  (oeeasionally)  a  smaller  facet,  for  articulation  with  the  scaphoid;  it  is  rough 
in  the  rest  of  its  extent,  for  the  attachment  of  strong  interosseous  ligaments. 

To  ascertain  to  which  foot  it  belongs,  hold  the  bone  bo  that  itd  under  suriace, 
marked  by  the  peroneal  groove,  looks  downwards,  and  the  large  concavo-convex 
articular  surface  backward p,  towards  the  holder;  the  narrow  non-articular  surface 
marked  l>y  the  commencement  of  the  peroneal  groove,  will  point  to  the  )?ide  to 
which  the  bone  belongs. 

ArticHtafious.  With  four  bones:  the  os  calcis,  external  cuneiform,  and  the 
fourth  and  fifth  metafar^?al  l>onei?,  occasionally  with  the  scaphoid. 

Aitdckment  of  Muscles.  Part  of  the  Flexor  brevis  poUicis. 

The  Astkac.alus. 

The  Astragalus  (fig.  113),  id  the  largest  of  the  tarsal  bones,  next  to  the  of<  calcis. 
It  occupies  the  middle  and  upper  part  of  the  tarsus,  sup^porting  the  tibia  above, 
articulating  with  the  malleoli  on  either  side,  resting  !ielow  upon  the  os  calcis,  and 
joined  in  front  to  the  scaphoid.  This  bone  may  easily  be  recognised  by  its  large 
rounded  head,  by  the  l>road  articular  facet  on  its  upper  convex  surface,  or  by  the 
two  articular  faceti?;  separated  by  a  deep  groove  on  its  under  concave  surface.  It 
presents  six  surfaces  for  examination. 

The  superior  surface  presentK,  behind,  a  broad   smooth    trochlear  surface,  for 

articulation  with  the  tibia.     The  trochlea  is  broader  in  front  than  behind,  convex 

from    before  /^nfkwardp,   slightly  concave   from   side  to  side;  in  front  of  it  is  the 
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upper  surface  of  the  neck  of  the  astragalus,  rough  for  tlie  attaohment  of 
ligaments.  The  hi  ferior  surface  presents  two  articular  facets  90paratt?d  l»y  a  deep 
groove.  The  fjroave  runs  obliquely  forw.arcls  and  outwards,  becoming  gradually 
hronder  and  deeper  iu  front:  it  corresponds  wilh  a  similar  groove  upon  the  upper 
surface  of  tlie  os  culcis,  and  fornii^,  when  jinieuiated  with  that  bone,  a  canal,  tilled 
up  in  the  recent  state  by  the  calcaneo-astragaloid  interosseoue  ligament.  Of  the 
two  articular  facets,  the  posterior  is  the  largor,  of  an  oblong  form,  and  deeply 
concave  from  side  to  side;  the  anterior^  althipugh  nearly  of  equal  length,  is  nar- 
rower, of  an  elongated  oval  form,  cou\cx  longitudinally,  and  i>ften  i^ubdivided 
into  two  by  an  elevated  ridge;  of  these  the  posterior  articulates  %vilh  the  lesser 
process  of  the  os  calcis;  the  anterior,  with  the  upper  surface  of  the  calcaneo- 
scaphoid  ligament.  The  internal  surface  presents  at  its  upper  part  a  pear-shaped 
articular  facet  for  the  inner  malleolus,  continuous  above  with  the  trochlear  surfacej 
bejow  tlic  articular  surface  is  a  rough  depi-ession,  for  the  attachment  of  the  deep 
portion  of  the  internal  lateral  ligament.  The  external  surface  prcs^ents  a  large 
triangular  facet,  concave  from  above  downwards*,  for  art iculati«in  with  the  external 
malleolus;  it  is  continuous  above  with  the  trochlear  surface;  and  in  front  of  it  is 
a  rough  depression  for  the  attnchment  of  the  anterior  fasciculus  of  the  exteriiul 
lateral  ligament.  The  anterwr  surface^  convex  and  rounded,  forms  the  head  of 
the  astragalus;  it  is  smooth,  of  an  oval  form,  and  directed  obliquely  inwards  and 
downwards;  it  is  continuous  below  with  that  part  of  the  anterior  facet  on  the 
under  eurfnce  which  rests  upon  the  calcaneo-scaphoid  ]igamt.*nt.  The  head  is 
surrounded  by  a  constricted  portion,  the  neck  of  the  astragalus.  The  posterior 
surface  h  narrow,  and  traversed  by  a  groove,  which  runs  ol>liquely  downwards 
and  inwards,  and  transmits  the  tendon  of  the  Flexor  longus  pollicis. 

To  ascertain  to  which  loot  it  belongs,  hold  the  bone  with  the  broad  articular 
surface  upwards,  and  the  rounded  head  forwards:  the  lateral  triangular  articular 
surface  for  the  external  malleolus  will  then  point  to  the  side  to  which  the  bone 
belongs. 

Articulations,  With  four  bouca;  tibia,  fibula,  os  calcis,  and  scaphoid. 


The  ScArnoiD. 

The  Scaphoid  or  Navicular  bone,  so  called  from  its  fancied  resemblance  to  a 
boat,  is  situated  at  the  inner  side  of  the  tarsus,  between  the  astragalus  behind  and 
the  three  cuneiform  bones  in  front.  This  bone  nuty  be  distinguished  by  its  form, 
being  concave  behind,  convex,  and  subdivided  into  three  facets  in  front. 

The  anterior  surface^  of  an  oblong  form,  is  convex  from  side  to  side,  and  sub- 
divided by  two  ridges  into  three  facets,  for  articulation  \vit!i  the  three  cuneiform 
bones.  The  posterior  surface  is  oval,  concave,  broader  externally  than  internally, 
and  artjcuiates  with  the  rounded  head  of  the  astragalus.  The  superior  surface  is 
convex  from  side  to  side,  and  rough  for  the  attachment  of  ligaments.  The 
inferior  is  somewhat  concave,  irregular,  and  also  rough  ^or  the  attachment  of 
ligaments.  The  internal  surface  presents  a  rounded  tnbercular  eminence,  the 
tuberosity  of  the  scaphoid,  which  gives  attachment  to  part  of  the  tendon  of  the 
Tibialis  posticus.  The  erfcrfial  surface  is  broad,  rough,  and  irregular,  for  the 
attachment  of  ligamentous  Hbres,  and  occasionally  presents  a  small  facet  for 
articulation  with  the  cuboid  bone. 

To  ascertain  to  which  foot  it  belongs,  hold  the  bone  with  the  concave  articular 
surface  backwards,  and  the  broad  dorsal  surface  upwards;  the  broad  external 
surface  will  point  to  the  side  to  which  the  bono  belongs. 

Articulations.  With  four  bones;  astragalus  and  three  cuneiform;  occasionally 
also  with  the  cu1>oid. 

Attachment  of  Muscles.  Part  of  the  Tibialis  posticus. 

The  Cuneiform  Bones  have  received  their  name  from  their  wedge-like  shape. 
They  form  with  the   cuboid    the   most   anterior   row  of  the   tarsus,  being   placed 
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between  the  scaphoid  behind,  the  three  innermost  metatarsal  bones  in  front,  and 
the  cuboid  externally.  They  are  called  the^r*^,  second,  and  third,  counting  from 
die  inner  to  the  outer  side  of  the  foot,  and  from  their  position,  internal,  middle, 
and  external. 

The  Internal  Cuneiform. 

The  Internal  Cuneifom  is  the  largest  of  the  three.  It  is  situated  at  the  inner 
side  of  the  foot,  between  the  scaphoid  behind  and  the  base  of  the  first  metatarsal 
in  front.  It  may  be  distinguished  from  the  other  two,  by  its  large  size,  and 
its  more  irregular  wedge-like  form.  Without  the  others,  it  may  be  known 
by  the  large  kidney-shaped  anterior  articulating  surface,  and  by  the  prominence 
on  the  non-articular  surface  (or  base  of  the  wedge),  for  the  attachment  of  a 
large  tendon.     It  presents  for  examination  six  surfaces. 

The  internal  surface  is  subcutaneous,  and  forms  part  of  the  inner  border  of  the 
foot;  it  is  broad,  quadrilateral,  and  presents  at  its  anterior  inferior  angle  a  smooth 
oval  facet,  over  which  the  tendon  of  the  Tibialis  anticus  muscle  glides ;  in  the  rest 
of  its  extent  it  is  rough,  for  the  attachment  of  ligaments.  The  external  surface  is 
concave,  presenting,  along  its  superior  and  posterior  borders,  a  narrow  surface  for 
articulation  with  the  middle  cuneiform  behind,  and  second  metatarsal  bone  in 
front:  in  the  rest  of  its  extent,  it  is  rough  for  the  attachment  of  ligaments,  and 
prominent  below,  where  it  forms  part  of  the  tuberosity.  The  anterior  surface, 
kidney-shaped,  articulates  with  the  metatarsal  bone  of  the  great  toe.  The 
posterior  surface  is  triangular,  concave,  and  articulates  with  the  innermost  and 
largest  of  the  three  facets  on  the  anterior  surface  of  the  scaphoid.  The  inferior 
or  plantar  surface  is  rough,  and  presents  a  prominent  tuberosity  at  its  back  part 
for  the  attachment  of  part  of  the  tendon  of  the  Tibialis  posticus.  It  also  gives 
attachment  in  front  to  part  of  the  tendon  of  the  Tibialis  anticus.  The  superior 
surface,  is  the  narrow  pointed  end  of  the  wedge,  which  is  directed  upwards  and 
outwards;  it  is  rough  for  the  attachment  of  ligaments. 

To  ascertain  to  which  side  it  belongs,  hold  the  bone  so  that  its  superior  narrow 
edge  looks  upwards,  and  the  long  articular  surface  forwards;  the  external  surface 
marked  by  its  vertical  and  horizontal  articular  facets  will  point  to  the  side  to 
which  it  belongs. 

Articulations.  With  four  bones:  scaphoid,  middle  cuneiform,  and  first  and 
second  metatarsal  bones. 

Attachment  of  Muscles.     The  Tibialis  anticus  and  posticus. 

The  Middle  Cuneiform. 

The  Middle  Cuneiform,  the  smallest  of  the  three,  is  of  very  regular  wedge- 
like  form;  the  broad  extremity  being  placed  upwards,  the  narrow  end  downwards. 
It  is  situated  between  the  other  two  bones  of  the  same  name,  and  corresponds  to 
the  scaphoid  behind,  and  the  second  metatarsal  in  front.  It  may  be  distinguished 
from  the  external  cuneiform  bone,  which  it  much  resembles  in  general  appearance, 
by  the  articular  facet,  of  angular  form,  which  runs  round  the  upper  and  back  part 
of  its  inner  surface. 

The  anterior  surface,  triangular  in  form,  and  narrower  than  the  posterior,  arti- 
culates with  the  base  of  the  second  metatarsal  bone.  The  posterior  surface,  also 
triangular,  articulates  with  the  scaphoid.  The  internal  surface  presents  an  ar- 
ticular facet,  running  along  the  superior  and  posterior  borders,  for  articulation  with 
the  internal  cuneiform,  and  is  rough  below  for  the  attachment  of  ligaments.  The 
external  surface  preseuts  posteriorly  a  smooth  facet  for  articulation  with  the 
external  cuneiform  bone.  The  superior  surface  forms  the  base  of  the  wedge;  it 
is  quadrilateral,  broader  behind  than  in  front,  and  rough  for  the  attachment  of 
ligaments.  The  inferior  surface,  pointed  and  tubercular,  is  also  rough  for  liga- 
mentous attachment 

To  ascertain  to  which  foot  the  bone  belongs,  hold  its  superior  or  dorsal  surface 
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upw^ards,  the  broadest,  edge  being  towards  the  holder,    and    the    smooth   facet 
(limited  to  the  postorior  border)  will  point  to  the  side  to  wliich  it  belonjfs. 

AriictitMimis,  With  Ibyr  bonnes;  scaphoid,  internal  and  external  cunei form,  and 
second  metatarsal  bone. 

The  External  Cuneiform. 

The  External  Cuneiform^  intermediate  in  sixe  between  the  two  preceding,  is  of 
a  very  regular  wedge-like  form,  the  broad  extremity  being  placed  upwards,  the 
narrow  end  downwards.  It  occupies  the  centre  of  the  front  row  of  the  tarsus 
between  the  middle  cuneiform  internally,  the  cuboid  externally,  the  scaphoid 
behind,  and  the  third  metatersal  in  front.  It  is  distinguished  from  the  internal 
cyneiiorm  bone  by  its  more  regular  wedge-like  shape,  and  the  absence  of  the 
kidney-shaped  articular  surface:  from  the  middle  cuneiform,  by  the  absence  of  the 
bent,  or  angular,  facet,  and  by  the  two  articular  facets  which  mark  its  inner  and 
outer  surfaces.     It  has  six  surfaces  for  examination. 

T!je  anterior  surface,  triangular  iu  form,  articulates  with  the  third  metatarsal  bone. 
The  posterior  HHrface  articulates  with  the  most  external  facet  of  the  scaphoid^  and 
is  rough  l>elo\v  for  the  attachment  of  ligamentous  fibres.  The  internal  surface 
presents  two  articular  facets  separated  by  a  rough  depression;  the  anterior  one, 
situated  at  the  superior  angle  of  the  boae,  articulates  with  the  outer  side  of  the 
base  of  the  second  metatarsal  hone;  the  posterior  one  skirts  the  posterior  border, 
and  articulates  with  the  middle  cuneiform;  the  rough  depression  between  the  two 
gives  attachment  to  an  interosseous  ligament.  The  external  surface  also  presents 
two  articular  facets,  separated  by  a  rough  nonarticiilar  surface;  the  anterior  facet, 
situated  at  the  superior  angle  of  the  bone,  is  smalh  and  articulates  %vith  the  inner 
side  of  the  base  of  the  fourth  metatarsal,  the  posterior,  and  larger  one,  articulates 
with  the  cuboid;  the  rough  nonarlicular  surface  serves  for  the  attachment  of  an 
interosseous  ligament.  The  three  facets  for  articulation  with  the  three  metatarsal 
bones  are  continuous  with  one  another,  aud  covered  by  a  prolongation  of  the  same 
cartilage;  the  facets  for  articulation  with  the  middle  cuneiform  and  scaphoid  are 
also  continuous,  but  that  for  articulation  with  the  cuboid  is  usually  separate.  The 
superior  or  dorsal  surface,  of  an  oblong  form,  is  rough  for  the  attachment  of  liga- 
ments. The  inferior  or  plantar  surface  is  an  obtuse  rounded  margin,  and  serves 
for  the  attochiaeiit  of  part,  of  the  tendon  of  the  Tibialis  posticus,  part  of  the  Flexor 
brevis  pollicis,  and  ligaments. 

To  ascertain  to  which  side  it  belongs,  hold  the  bone  with  the  broad  dorsal 
sarlace  upwards,  the  prolonged  edge  backwards;  the  separate  articular  facet  for 
the  cuboid  will  point  to  the  proper  side. 

Articulations,  With  six  bones:  the  scaphoid,  middle  cuneiform,  cuboid,  and 
Becond,  third,  and  fourth  metatarsal  Iwnes. 

Attachment  of  Muscles.  Pai't  of  Tibialis  posticus,  and  Flexor  brevis  pollicis. 

The  Metatarsal  Bones. 

The  Metatarsal  bones  are  five  in  number;  they  are  long  bones,  and  subdivided 
into  a  shaft,  and  two  extremities. 

ComtuoH  characters.  The  Shaft  is  prismoid  in  form,  tapers  gradually  from  the 
tarsal  to  the  phalangeal  extretuity,.  and  is  (^lightly  curved  longitudinally,  so  as  to 
be  concave  below,  slightly  convex  above.  The  Posterior  Extremitif^  or  Base^  is 
wedge-shaped,  articulating  by  it«  terminal  surface  with  the  toi-sal  bones,  and  by  its 
lateral  surfaces  with  the  contiguous  bones;  its  dorsa!  and  plantar  surfaces  being 
rough,  for  the  attachment  of  ligaments.  The  Atiferior  Extremift/^  or  IIead<, 
presents  a  terminal  rounded  articular  surface,  oblong  from  above  downwards,  and 
extending  further  backwards  below  than  above.  Its  sides  are  flattened,  and 
present  a  depression,  .surmount^'d  by  a  tubercle,  for  ligamentous  attachment.  Its 
under  surface  is  grooved  in  the  middle  line,  for  the  pjvsaagc  of  the  Flexor  tendon, 
and  marked  on  each  side  by  an  articular  eminence  continuous  with  tlie  terminai 
articular  surface. 
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Pttnlinr  characters,  Tlie  First  is  remarkable   for  its  great  ske,  but  ig    the 

artest  of  all   the  metatarsal  bones.     The  shaft  is  strong,  and  of  well-marked 

rtsmoid   form.     The  posterior  extremity  presentii  no  lateral  articular  facets;  its 

enuiual  articular  surface  is  of  large  size,  of  semilunar  form,  and  its  cilrcuraference 

oved  for  the  tarso-metatarsal  ligaments;  its  inferior   angle  presents  a  rough 

^Tal  prominence,  for  the   insertion  of  the  tendon  of  the  Peroneua  longus.     The 

r<utf  ts  of  large  size ;  on  its  plaut^ar  surface  are  two  grooved  facets,  over  which 

^de  HMamoid  bones;  the  facets  are  separated  by  a  smooth  elevated  ridge, 

Tke    Second   is  the  longest  and  largest  of   the    remaining  metatarsal  bones; 

Dg  prolonged  backwards,  into  the  recess  formed  t»etween  the  three  cuneiform 

Dues.      Its    tarsal  extremity    is    broad    above,    narrow   and   rough    below.     It 

pscnts  four  articular  surfaces:  one  behind,  of  a  triangular  form,  for  articulation 

rith  the  middle  cuneiform;  one  at  the  upper  part  of  its  internal    lateral  surface, 

or  urtjculation   with  the    internal   cuneiform;    and   two  on   its   external    lateral 

litirfnce,  a  superior  and  an  inferior,  separated  by  a  rough  depression.     Each  of  the 

articular  surfaces  is  divided  by  a  vertical  ridge  into  two  parts;  the  anterior 

aent   of  each   facet  articulates  with  the  third  metatarsal;  the  two  posterior 

(sometimes  continuous)  with  the  external  cuneiform. 

The  Third  articulates  behind,  by  means  of  a  triangular  smooth  surface,  with  the 
lesiTemal  cimeifomi;  on  its  inner  side,  by  two  facets,  with  the  second  metatarsal; 
r*nd  on  its  out^r  side,  by  a  single  facet,  with  the  third  metntarsal.  The  latter  facet 
of  circular  form,  and  situated  at  the  upper  angle  of  the  base. 
The  Fourth  is  smaller  in  size  than  the  preceding;  its  tarsal  extremity  presents 
terminal  quadrilateral  surface,  for  articulation  with  the  cuboid;  a  smooth  facet  on 
the  inner  side,  divided  hy  a  ridge  into  an  anterior  portion  for  articulation  witli  the 
[third  metatarsal,  and  a  posterior  portion  for  articulation  with  the  external  cunei- 
fform;  on  the  outer  side  a  single  facet,  for  articulation  with  the  liftli  metatarsaL 

The  Fifth  is  recognised  by  the  tubercular  eminence  on  the  outer  side  of  its  base* 
it  articulates  behind,  by  a  triangular  surface  cut  obliquely  from  without  iuwarda, 
rith  the  cuboid;  and  internally,  with  the  fourth  metatarsal, 

irticvlations.  Each  hone  articulates  with   the  tarsal  bones  by  one   extremity, 
,  by  the  other  with  the  first  row  of  phalanges.     The  number  of  tarsal  bones 
'%ritb  which  fach  metatarsal  articulates,  is  one   for  the  first,  three  for  the  second^ 
one  for  the  third,  two  for  the  fourth,  and  one  for  the  fifth. 

Attachment  of  Muscles,  To  the  iwsi  metatarsal  bone,  three:  part  of  the  Tibialis 
anticas,  Peroneus  longus,  and  First  dorsal  interosseous.  To  the  second,  three:  the 
Adductor  pollicis,  and  First  and  Second  dorsal  interosseous.  To  the  third,  four: 
the  Adductor  pollicis,  Second  and  Third  dorsal  interosseous,  and  First  plantar. 
To  the  fourth,  four:  the  Adductor  pollicis,  Third  and  Fourth  dorsal,  and  Second 
plantar  interosseous.  To  the  lifrh,  five:  the  Peroneus  brevis,  Peroneus  tcrtiua, 
Flexor  brovis  minimi  digiti,  Fourth  dorsal,  and  Third  plantar  interosHeouB. 

Phalanges. 

The  Phalanr/es  of  the  foot,  both  in  number  and  general  arrangement,  resemble 
those  in  the  band;  there  being  two  in  the  great  toe,  and  three  in  each  of  the 
other  toes. 

The  phalanges  of  the  /iV.?/  ro?c  rcsemldc  closely  those  of  the  hand.  The  sHioff 
is  compressed  from  side  to  side,  convex  above,  concave  below.  The  posterior 
txtremify  is  concave;  and  the  anterior  extremity,  presents  a  trochlear  surface,  for 

ticuiation  with  the  second  phalanges. 

The  phalanges  of  the  second  row  are  remarkably  small  and  short,  but  rather 
ler  than  those  of  the  first  row. 

le  ungual  phalanges,  in  form  resemble  those  of  the  fingers;  but  they  are 
einaller,  flattened  from  above  downwards,  presenting  a  broad  base  for  articulation 
with  the  second  row,  and  an  expanded  extremity  for  the  support  of  the  nail  and 
end  of  the  toe. 

^irticulations.  The  fii-st  row,  Avilh  the  metiitarsal  bones,  and  second  phalanges; 
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the  second  of  the  grreat  toe*  with  the  first  phalnnx*  and  of  the  other  toes,  with  the 
first  and  tliird  plmljinj^es;  the  third,  with  the  socond  row. 

Attachmeut  of  Muscles.  To  the  first  phalanges,  great  toe:  innermost  tendon  of 
Extensor  brevia  digitorum,  Abductor  poilieis,  Adduftor  pollicis,  Flexor  brevis 
|iollici«.  Trans  versus  pedis.  Second  toe:  First  and  Second  dor^^al  interosseous. 
Third  too:  Third  dorsal  and  First  plantar  interosaeouR.  Fourth  toe:  Fourth  dorsa! 
und  Second  plantar  interosseous.  Fifth  tot;:  Flexor  brevig  minimi  digiti,  Abductor 
minimi  digiti,  and  Third  plantar  interosseous. —  Second  phalanges  great  toe: 
Extensor  longus  pollicis.  Flexor  loogus  jiolHcis.  Other  toef^:  Flexor  Iirevia 
digitorum,  oue  slip  from  the  Extensor  hrevis  digitorum,  (except  in  the  little 
tof?),  and  Extensor  longus  digitorum.— Third  phalanges:  two  slips  from  the 
common  tendon  of  the  Extensor  longus  and  Extensor  brevis  digitorum,  and  the 
Flexor  longus  digitorum. 

Development  of  the  Foot.     (Fig.  115). 

The  Tarsal  hones  are  each  developed  hy  a  single  centre,  excepting  the  os  cntcif?, 

which   has  an   cpiphyais  for  its  posterior    extremity.       The  centres  make  their 

appearance  in  the  following  order:  in  the  os  calcis,  at  the  sixth  month  of  fcntal  life; 

1 1 5. — Plan  of  the  Development  of  the  Foot. 
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in  the  astragalus,  about  the  seventh  month;  in  the  cuboid,  at  the  ninth  month; 
external  cuneiform,  during  the  first  year;  internal  cuneiform,  in  the  third  year; 
middle  cuneiform,  in  tJje  fourth  year.  The  epiphysis  for  the  posterior  tuberosity 
of  the  08  calcia  appears  at  the  tenth  year,  and  unites  with  the  rest  of  the  bone 
soon  aft^r  puberty. 
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The  Metatarsal  bonea  arc  each  developed  by  two  centres :  one  for  the  shaft,  and 
one  for  the  digital  extremity  in  the  four  outer  metatarsal;  one  for  the  shaft,  and  one 
for  the  base  in  the  metatarsal  bone  of  the  great  toe.  Ossification  commenceB  in 
the  centre  of  the  shaft  about  the  seventh  week,  and  extends  towards  either  extremity, 
and  in  the  digital  epiphyses  about  the  third  yeart  they  become  joined  between  the 
eighteenth  and  twentieth  yeai-s. 

The  Phalanges  are  developed  by  two  ceatrcs  for  each  bone:  one  for  the  shaft, 
and  one  for  the  metatarsal  extremity. 


Sesamoid  Bones. 

These  are  small  rounded  masses,  cartilaginous  in  early  life,  osseous  in  the  adult, 
which  are  developed  in  those  tendons  which  exert  a  great  amount  of  pressure 
upon  the  parts  over  which  they  glide.  It  is  said  that  they  are  more  commonly 
found  in  the  male  than  in  the  femaJe,  and  in  persons  of  an  active  muscular  habit 
than  in  those  that  are  weak  and  debilitated.  They  are  invested  throughout  their 
whole  surface  by  the  fibrous  ti!<sue  of  the  tendon  in  which  they  are  found,  excepting 
upon  that  side  which  lies  in  contact  with  the  part  over  which  they  play,  where 
they  present  a  free  articular  facet.  They  may  be  divided  into  two  kinds:  those 
which  glide  over  the  articular  surfaces  of  joints,  and  those  which  play  over  the 
cartilaginous  facets  found  on  the  surfaces  of  certain  bones. 

The  sesamoid  bones  of  the  joints  are,  in  the  lower  extremity,  the  patella,  which 
is  developed  in  the  tendon  of  tlie  Quadriceps  extensor;  two  small  sesamoid  Ijones, 
found  in  the  tendons  of  the  Flexor  hrevis  poUicis,  opposite  the  metatarso- 
phalangeal joint  of  the  great  toe,  and  occasionally  one  in  the  metatarso-pha- 
langeal  joint  of  the  second  toe,  the  little  toe,  and,  still  more  rarely,  the  third  and 
fourth  toes. 

In  the  upper  extremity,  there  are  two  on  the  palmar  surface  of  the  metacarpo- 
phalangeal joint  in  tlie  thumb,  developed  in  the  tendons  of  the  Flexor  hrevis 
{x>llicis,  occa.sionally  one  or  two  opposite  the  metaciirpo-phalangeal  articulations 
of  the  fore  and  little  fingers,  and,  still  more  rarely,  one  opposite  the  same  joints  of 
the  third  and  fourth  fingers. 

Those  found  in  the  tendons  which  glide  over  certain  bones,  occupy  the  following 
situations:  one  in  the  tendon  of  the  Peroneus  lonj^us,  where  it  glides  through  the 
groove  in  the  cubnid  bone;  one  appears  late  in  life  in  the  tendon  of  the  Tibialis 
onticus,  opposite  tlie  smooth  facet  on  the  internal  cuneiform  bone?  one  is  fonnd  in 
the  tendon  of  the  Tibialis  ijosticu^^,  opposite  the  inner  side  of  the  astragalus;  one 
in  the  outer  head  of  the  Gi^strocnemius,  behind  the  outer  condyle  of  the  femur; 
and  one  in  the  Psoas  and  lllacus,  where  they  glide  over  the  body  of  the  pubes. 
Sesamoid  bones  are  found  occiisionally  in  tlie  tendon  of  the  Biceps^  opposite 
the  tubei-ot*ity  of  the  radius;  in  the  tendon  of  the  Gluteus  maxiuuis,  as  it  passes 
over  the  great  trochanter ;  and  in  t!ie  tendons  which  wind  round  the  inner  and 
outer  malleoli. 


The  author  has  to  acknowledge  valuable  aid  derived  from  the  perusal  of  the  works  of 
Cloquet,  Cruvelhier,  Boorgery,  and  Boyer,  esp-ecially  of  th«  latter.  Reference  has  also 
been  made  to  the  following :— *  Outhues  of  Human  Osteology/  by  F.  O,  Ward.  *  A  Treatise 
on  the  Human  SkeKiton,  and  ObservAtiona  on  the  Limbs  of  Vertebrate  Animals,'  by 
O.M.  Humphry.  Holdeu'a  'Human  Osteology.*  Henle's  'Handbuch  der  Syatematiachen 
Anatomie  ues  Meuachen.  Erster  Band.  Erste  Abtheilung.  Knochenlehre,'  'Osteolo<»ical 
Memoirs  (The  Clavicle);  by  Struth^r^.  'On  the  Arcb©tyi>e  and  Hoiucdogies  of  the  Verte- 
brate Skeleton,'  and  'On  the  Nature  of  Limbs,'  by  Owen, — Todd  and  Bowman's  'PhyMio- 
logical  Anatomy,'  and  Kolliker's  'Manual  of  Human  Microacopic  Anatomy,*  contain  the 
most  complete  account  of  the  structure  and  development  of  boue. — The  development  of 
the  bones  is  minutely  deacribed  in  'Quain'a  Anatomy,'  edited  by  Sharpey  and  Ellis. — On 
the  chemical  analysis  of  bone,  refer  to  *  Lehmann'a  Physiological  Chemistry,'  translated  by 
Day;  voLiii.  p.  11.  'Simon's  Chemistry,'  translated  by  Day;  voLii.  p.  396.  A  paper  by 
Dr.  Stark.  *0n  the  Chemical  Oonstitutvan  of  the  B^nes  of  the  Vertebrated  Animala' 
(Edinburgh  Medical  and  Surgical  Journal;  vol, Uii.  p.  308) ;  and  Dr.  Owen  Keea'  paper  in 
the  list  vol.  of  the  Medico-chirurgiCTJl  Ti-anaactious. 


The  Articulations. 


THE  Vtarious  liones  of  whicli  the  Skeleton  conslsta  are  connected  tocjetlier  at 
ditferent  parts  of  tlieir  Burfact*g,  and  such  connection  is  designatt^d  by  the 
name  of  Joinl  or  Artieulatiott.  If  the  joint  is  immofeabte^  as  between  the  cranial 
and  most  of  the  facial  bones,  their  adjacent  margins  are  applied  in  ulraDst  close 
contact^  a  thin  layer  of  fibroua  membrane,  the  s^iturat  ligament^  and,  at  the  base 
of  the  skull,  in  certuin  situations,  a  thin  layer  of  cartilage  Iteing  interposed. 
Where  slight  movement  is  required,  combined  with  great  strength,  the  osaeous 
surfaces  ore  united  by  tougli  arid  elastic  iibro-eartiluges,  as  in  the  joints  of  the 
spine,  the  sacro-iliac,  and  inlerpubic  articulations;  but  in  the  moveable  joints, 
the  bones  forming  the  articulation  are  generally  expanded  for  greater  convenience 
of  mutual  connexion,  ciivered  by  an  elastic  structure,  called  c<iriiltiffi\  held  toge- 
ther by  stroug  bands  or  capnules,  of  fibrous  tissue,  called  Hffamenis,  and  lined  by 
a  membrane,  the  st/novial  /nemhrane^  which  secretes  a  fluid  to  lubricate  the 
various  parts  of  which  the  joiut  is  formed:  so  that  the  structures  which  enter  into 
the  formation  of  a  joint  are  bone,  cartilage,  fibro- cartilage,  ligament,  and  synovial 
noiembrane. 

Bone  constitutes  the  fundamental  element  of  all  the  joints.  In  the  long  bonee, 
the  extremities  are  the  parts  which  form  the  articulations;  they  are  generullj 
somewhat  enlarged,  consisting  of  spongy  cancellous  tivssue,  with  a  thin  coating  ot 
compact  substance.  In  the  flat  bones,  the  articulations  usually  take  place  at  the 
edges;  and,  in  the  short  bones,  at  various  parts  of  their  surface.  The  layer  of 
compact  bone  which  forms  the  articular  surface,  and  to  which  the  cartilage  is 
attached,  is  called  the  articular  tametla.  It  is  of  a  w^hite  colour,  extremely  dense, 
and  varies  in  thickness.  Its  structure  differs  from  ordinary  bone  tissue  in  this 
respect,  that  it  contains  no  Haversian  canals,  and  its  lacume  are  much  larger  than 
in  ordinary  bone,  and  have  no  canal iculi.  The  vessels  of  the  cancellous  tissue,  as 
they  approach  the  articular  lamella,  turn  back  in  loops,  and  do  not  perforate  it; 
this  layer  is  consequently  more  dense,  and  firmer  than  ordinary  hone,  and  is 
evidently  designed  to  form  a  firm  and  unyielding  support  for  the  articular 
cartilage. 

Cartilage,  is  firm,  opaque,  of  a  pearly- white  or  bluish-whito  colour;  in  some 
varieties  yellow j  higldy  elastic,  readily  yielding  to  pressure,  and  recovering  its 
shape  when  the  force  is  removed;  flexible,  and  pos^sessed  of  considerable  coheeive 
power.  In  man,  that  form  of  cartilage  w^hich  constitutes  the  original  framework 
of  the  body,  and  which  in  time  becomes  ossilied  throughout  the  greater  part  of  its 
extent,  is  called  temporary  cartilage.  But  there  is  another  form  of  cartilage  em- 
ployed in  the  construction  of  the  body  that  is  not  prone  to  ossify,  viz,,  permanent 
cartilage.  This  is  found — I.  In  the  joints,  covering  the  ends  of  the  bones 
(articular  cartilage).  2.  Forming  a  considerable  part  of  tlie  solid  framework  of 
the  chest  (costal  cartilages).  3.  Arranged  in  the  form  of  plates  or  laraellie,  of 
greater  or  less  thickness,  which  enter  into  the  formation  of  the  external  ear,  the 
nose,  the  eyelids,  the  Eustachian  tube,  the  larynx,  and  the  windpipe.  They  serve 
to  maintain  the  shape  of  canals  or  passages,  or  to  form  tubes  that  require  to  bo 
kept  permanently  open  without  the  expenditure  of  vital  force. 

Structure.  Cartilage  cousista  either  of  a  parenchyma  of  nucleated  cells,  or  the  cells  are 
imbedded  in  an  intercellular  aubstanco  or  niatrix.  The  evils,  ot  curtilage  corpmtcle^  ar©  con- 
tained in  hollow  <javitiea  or  lacnniB  in  the  intercellular  substance,  which  appear  to  be 
lined  by  a  firm,  clear,  or  yellowish  layer,  the  cartilage-  cap,tuie.  Under  the  intluence  of 
certain  reagents,  the  cartilage  cell  ahrinks  up,  and  is  sejiarated  from  its  capsule  by  a  well 
marked  interval.    The  cartilage  celk  ai^  uaually  round  or  oblong,  sometimes  flattened  or 


I 


STRUCTURE  OF  JOINTS. 


i!;i 


EbcIi  contains  a  nucleus,  furnished  ocoaBionally  with  one  or  two  naoleoli.  The 
vary  from  ™to  ^  of  an  inch ;  they  sometimes  contain  fat  globules,  or  appear 
ooQTerted  into  (at.  The  intercellular  substance  is  either  homogenous,  or  finely  granular,  or 
fibrotuk 

In  temporary  eartUaae,  the  intercellular  substance  is  not  abundant;  but  the  cartilage 
•alia  are  numerous,  and  situated  at  nearly  equal  distances  apart.  The  cells  vary  In  shape 
and  aize^  the  majority  being  round  or  oval^  and  their  nuclei  are  minutely  granular.  When 
fiifi  cation  commences  in  tbe  cartilage,  the  cells  become  arranged  in  clusters  or  rows,  the 
■nda  of  which  are  directed  towards  the  ossifying  jiart, 

Ib  artietUar  eariUa^e,  the  intercellular  substance  is  more  abundant  than  in  the  former 
~^eiy ;  it  appears  dim,  like  ground  glass,  and  has  a  finely  granular  or  hom<>gcnous  as{>eot> 
I  cells  are  oval  or  roundish,  from  f^  to  jjq  of  an  inch^  the  nuclei  small  and  commonly 
icular,  and  parent  cells  are  frequently  seen  enclosing  two  or  more  younger  cells.     On 
I  aurface  of  tne  cartU^e  the  cells  are  numerous,  and  disposed  m  isolated  gruups  of  two 
,  or  four,  the  groups  being  flattened,  and  lying  in  planes  parallel  bo  the  surface, 
e  interior,  and  nearer  the  bone,  they  are  lees  numerous,  and  assume  more  or  lees 
k  linear  direction,  jwinting  towards  the  aurface.     This  arrangement  appears  to  be  con- 
ted  with  a  corresponding  peculiarity  of  structure  in  the  matrix,  and  serves  to  explain 
be  disposition  which  this  form  of  cartilage  has  to  break  in  a  direction  perpendicular  to 
lie  suiTOce,  the  broken  surface  being  to  the  eye  striated  in  the  same  direction. 
In  tbe  co/ihtl  cartilag^t  the  intercellular  substance  is  very  abundant,  finely  mottled^  and, 
in  certain  situations,  presents  a   distinctly  fibrous  structure,  the  fibres  being  fine  and 
sJlel.    This  is  most  evident  in  advanced  age.    The  cells,  which  are  collected  into  groups, 
larger  than  in  any  other  cartilages  of  the  body,  being  from  gjg  to  ,^  of  an  inch  in 
tiameter.     Many  contain  two  or  more  clear  transparent    tiuclei,  and  some  contain  oil 
^obulea.    Near  the  exterior  of  the  cartilage  the  cellaare  flattened,  and  lie  parallel  with  the 
face;  in  the  interior,  the  cells  have  a  linear  arrangement,  the  separate  rows  being  turned 
1  all  directions. 

The  ensiform  cartilage  of  tbe  sternum,  the  cartilages  of  the  nose,  and  the  cartilages  of 
■"e  larynx  and  windpipe  (excepting  the  epiglottis  and  cornicula  laryugis)  resemble  the 
stal  cartilages  in  their  microscopic  chaiacters. 

RetiaiUaf  cartilage.  The  epiglottis,  the  cornicula  larj^ngis,  the  cuneiform  cartilages,  the 
"^*"age  of  tbe  ear,  of  the  eyelid,  and  of  the  Eustachiau  txil>e,  are  included  in  a  separate 
under  the  name  of 'reticular,'  'yellow,'  or  *  spongy' cartilages.    They  are  yellow, 
r  a  spongy  texture  throughout,  more  flexible  than  ordinary  cartilage,  and  not  prone  to 
"fy.    This  variety  of  cartilage  consists  of  an  intercellular  substance,  com|:>osed  of  minute 
lue  fibres,  which  intersect  each  other  in  all  directions,  and  are  so  arranged  as  to  inclose 
Domeroua  small  oval  spaces,  in  which  the  coi-tilagc  corpuscles  are  deposited. 


Articular  cartilage  forms   a   thin  incrustution   upon   the  articular  surfaces  of 

bones,  and  is  admirably  adapted,  by  its  elastic  property,  to  break  the  force  of  con- 

evasioDs,  and,  by  its  smoothness,  to  afford  perfect  ease  and   freedom  of  movement 

between  the  bones.      Where  it  covers  the  rounded  ends  of  bones,  upon  which  the 

greatest   pressure   is   received,  it  is  thick   at  tht?  centre^  and  becomes  frradually 

binner  towards  the  circumference:  an  opposite  arriuifrement  exists  where  it  lines 

be  corresponding  cuvittes.       On  the  articular  surfaces  of  the  short  bones,  as  thd 

pos  and  tarsus,  the  cartilage  is  disposed  in  a  layer  of  uniform  thickness  through- 

aU     The  attached   surface   of  articular  cartilage  is  closely  adapted,  by  a  rough, 

neven  surface,  to  the  articular  lamella;  the  free  surface  is  smooth,  polished,  and 

riially  covered  by  a  perichondrium,  prolon.*?ed  from  the  periosteum,  a  short  dis- 

over  the  cartilage;  in  the  fretus,  an   extremely  thin  prolongation  of  synovial 

abrane  may  be  traced  over  the  surface  of  the  cnrtiluge,  according  to  Toynbee, 

but,  &t  a  later  period  of  life,  this  cannot  be  demonstrated.     Articular  cartilage  in 

lie  adult  does  not   contain   blood-vessels;  its   nutrition  being  derived  from    the 

Vessels  of  the  synovial  membrane  which  skirt  the  circumference  of  the  cartilage, 

Itod  from  those  of  the  adjacent  bone,  which   are,  however,  separated  from  direct 

contact  with  the  cartilage   by  means  of  the  articular  lamella.     Mr.  Toynbee  has 

» shown,  that  the  minute  vessels  of  the  cancellous  tissue,  as  they  approacli  the 
articular  lamella,  dilate,  and,  forming  arches,  return  into  the  substance  of  the  lume. 
The  vessels  of  the  synovial  membrane  also  advance  forwards  upon  tlie  circum- 
ference of  the  cartilagf  for  a  very  short  distance,  and  then  return  in  loops;  they 
mre  only  found  on  the  parts  not  subjected  to  pressure.  In  the  ftjetus,  the  vessels 
are  said,  by  Toynbee,  to  advance  for  some  distance  ujwn  the  surface  of  the  cartilage, 
^ooath  the   synovial   membrane;    but  Kolliker,  from  more  recent  examination, 
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doubts  this.      Lymphatic   vessels   and  nerves  Lave  not,  as  yet,  been  traced  in 

cardlaji^e. 

Fibro-cartihge  ia  also  employed  in  tlie  construction  of  the  joilite,  contributing 
to  their  streujjftli  and  elasticity.  It  consists  of  a  mixture  of  white  tibrous  tind 
cartilaginous  tissues  in  various  propartiona  ;  it  is  to  the  first  of  these  two  con- 
stituents that  its  flexibility  and  tovighnesa  Is  chiefly  owing,  and  to  the  latter  itg 
elasticity.  Tlie  fibro-cartiluo^es  admit  of  arrang-omeut  into  four  groups,  inter- 
ttPtieutarj  connecting,  eircumferentiul,  and  stratifonn. 

The  iriterarticniar  ^fibro-cartihges  {menisci)  are  flattened  fthro-oartilnginoua 
plates,  of  a  round,  oval,  or  siekie*!ike  form,  interposed  between  the  articular 
cartila<?es  of  certain  joints.  They  are  free  on  both  surfaces,  thinner  toward 
their  centre  than  at  their  circumference,  and  held  in  jvosition  b}'  their  extremitien 
being  connected  to  the  surrounding  ligaments.  The  synovial  membrane  of  the 
joint  is  prolonged  over  them  a  short  distance  from  their  attached  margin.  They 
are  found  in  the  tiMuporo-mnxillary,  8teni*i-c!ftvifuhir,  acromio-clavieular,  wrissL 
and  knee  joints.  These  curtilages  are  usually  found  in  those  joints  nmsi  exihoflfd 
to  violent  concus^ionji,  and  subjeet  to  frequent  movement.  Their  ukc  is^ — to 
maintain  the  apiiosition  of  the  opposed  surfaces  in  their  various  nu»tions  ;  to 
increase  tlie  ileptli  of  the  articular  surface,  and  give  ease  to  the  gliding  movement; 
to  moderate  the  eflects  of  great  pressure,  and  deaden  tlie  intensity  of  tlie  shocks 
to  which  they  nniy  be  submitted. 

The  conuectiiuf  Jihro-ciirtihiftei  are  interposed  between  the  bony  Burfacea  of 
those  joints  which  admit  of  only  slight  mobility,  as  betvvt-en  the  lK>die8  of  the 
vertebra',  and  the  pubic  eyniphyses  ;  they  form  discs,  which  adhere  closely  to 
boili  of  the  op|>oscd  bones,  and  ure  conipoaetl  of  concentric  rings  of  fibrous  tissue, 
witii  cartilaginous  bunime  interposed,  the  ionuer  tissue  predominating  towards  the 
circumference,  the  latter  towards  the  centre. 

The  circitmffrt'fitial Jrhro-ffirfih/ffes  consist  of  a  rim  of  filtro-curtilage,  which 
BurroumJg  tlie  margin  of  pome  of  ilie  articular  eavitieii,  as  the  cotyloid  cavity  of 
the  hip,  and  the  glenoid  cavity  of  the  i*houlder;  they  serve  tu  deepen  the  articular 
surface  and  protect  the  edges  of  the  bone. 

The  siraiiform  Jihnt-cartilages  are  tlio.se  which  form  a  thin  layer  in  the  osseous 
groove^^,  through  which  tiie  tendons  of  certain  nuiscles  glide. 

JJffamenfs  are  ibiind  in  nearly  all  the  moveable  articulations  ;  they  consist  of 
bands  of  viiriuu.H  forms,  serving  to  connect  together  the  articular  extremities  of 
bones,  ami  cumiK>?ied  niaiuty  of  bundles  of  white  Jibrous  tissue  phiced  parallel  with, 
or  closely  interlaced  with,  one  another,  and  presenting  a  white,  ghining,  eilvery 
ji^jicct.  Ligament  is  f)tiant  and  flexible,  eo  aw  to  allow  of  the  most  perfect  freedom 
of  movement,  but  strong,  tough,  and  inextensile,  so  aa  not  readily  to  yield  under 
the  most  severely  ajfpliml  force  ;  it  is,  conf(e(pientIy,  well  aJajUed  to  serve  a*  the 
connecting  medium  between  tlie  bones.  Some  ligaments  consist  entirely  oi'  i/eliow 
ttlastic  tissue^  as  the  liganienta  subflavji,  wbich  connect  together  the  adjacent 
arches  of  the  vertebne,  and  the  ligament nm  imehte.  In  these  cases,  it  will  be 
observed  that  the  elasticity  of  the  ligjunent  is  intended  to  aet  as  a  substitute  for 
umscular  [M>wer. 

St/ftovini  Membrane  is  a  thin,  delicate  membrane,  arranged  in  the  form  of  a 
short  wide  tulie,  attached  by  its  open  ends  to  the  margins  of  the  articular  ex- 
tremities ol"  ihr  bunes,  and  covering  the  inner  surface  of  the  various  ligameutfl 
which  connect  the  artieahiting  surfaces.  It  resembles  the  serous  menil>rane8  in 
btrueture,  but  diflers  in  the  nature  of  it.**  secretion,  which  is  thick,  viscid,  and 
glairy,  like  the  while  of  egg  ;  and  hence  termed  si/twrin.  The  synovial  mem- 
branes found  in  the  body  admit  of  subdivision  into  three  kinds,  articular,  bursal, 
and  vHginal. 

The  artiiular  tftfrtorial  meiithranes  are  found  in  all  the  freely  mtiveiible  joints. 
In  the  f<ctns,  this  membratie  is  said,  by  Toynbee,  to  be  continued  over  the  surftice 
of  the  eiirtilages  ;  but  in  the  adult  it  in  wanting,  excepting  at  their  circumfereneo, 
uium  which  it  enrroacheh  fur  n  short  distance :  it  then  invests  the  inner  surface  of 
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the  capsular  or  other  ligaments  enclosing  the  joint,  and  is  reflected  over  the 
surface  of  any  tendons  passing  through  its  cavity,  as  the  tendon  of  the  Fopliteus 
in  the  knee,  and  the  tendon  of  the  Biceps  in  the  shoulder.  In  most  of  the  joints, 
the  synovial  membrane  is  thrown  into  folds,  which  project  into  the  cavity. 
JSome  of  these  folds  contain  large  masses  of  fat.  These  are  especially  distinct  in 
.  the  hip  and  the  knee.  Others  are  flattened  folds,  subdivided  at  their  margins  into 
fringe-like  processes,  the  vessels  of  which  have  a  convoluted  arrangement.  The 
latter  generally  project  from  the  synovial  membrane  near  the  mai'gin  of  the 
cartilage,  and  lie  flat  upon  its  surface.  They  consist  of  connective  tissue,  covered 
with  epithelium,  and  contain  fat  cells  in  variable  quantity,  and,  more  rarely, 
isolated  cartilage  cells.  They  are  found  in  most  of  the  bursal  and  vaginal,  as 
well  as  in  the  articular  synovial  membranes,  and  were  described,  by  Clopton 
Havers,  as  mucilaginous  glands,  and  as  the  source  of  the  synovial  secretion. 
Under  certain  diseased  conditions,  similar  processes  are  found  covering  the  entire 
surface  of  the  synovial  membrane,  forming  a  mass  of  pedunculated  fibro-fatty 
growths,  which  project  into  the  joint. 

The  hurscB  are  found  interposed  between  surfaces  which  move  upon  each  other, 
producing  friction,  as  in  the  gliding  of  a  tendon,  or  of  the  integument  over  pro- 
jecting bony  surfaces.  They  admit  of  subdivision  into  two  kinds,  the  bursas 
Mtieosa,  and  the  synovial  bursts.  The  former  are  large,  simple,  or  irregular 
cavities  in  the  subcutaneous  areolar  tissue,  enclosing  a  clear  viscid  fluid.  They 
are  found  in  various  situations,  as  between  the  integument  and  front  of  the  patella, 
over  the  olecranon,  the  malleoli,  and  other  prominent  parts.  The  synovial  bursts 
are  found  interposed  between  muscles  or  tendons  as  they  play  over  projecting 
bony  surfaces,  as  between  the  Glutei  muscles  and  surface  of  the  great  trochanter. 
They  consist  of  a  thin  wall  of  connective  tissue,  partially  covered  by  epithelium, 
and  contain  a  viscid  fluid.  Where  one  of  these  exists  in  the  neighbourhood  of  a 
joint,  it  usually  communicates  with  its  cavity,  as  is  generally  the  case  with  the 
bursa  between  the  tendon  of  the  Psoas  and  Iliacus,  and  the  capsular  ligament  of 
the  hip,  or  the  one  interposed  between  the  under  surface  of  the  Subscapularis  and 
the  neck  of  the  scapula. 

The  vaginal  synovial  membranes  (synovial  sheaths)  serve  to  facilitate  the 
gliding  of  tendons  in  the  osseo-fibrous  canals  through  which  they  pass.  The 
membrane  is  here  arranged  in  the  form  of  a  sheath,  one  layer  of  which  adheres  to 
the  wall  of  the  canal,  and  the  other  is  reflected  upon  the  outer  service  of  the  con- 
tained tendon  ;  the  space  between  the  two  free  surfaces  of  the  membrane,  being 
partially  filled  with  synovia.  These  sheaths  are  chiefly  found  surrounding  the 
tendons  of  the  Flexor  and  Extensor  muscles  of  the  fingers  and  toes,  as  they  pass 
through  the  osseo-fibrous  canals  in  the  hand  or  foot. 

Synovia  is  a  transparent,  yellowish -white,  or  slightly  reddish  fluid,  viscid  like 
the  white  of  egg,  having  an  alkaline  reaction,  and  slightly  saline  taste.  It  consists, 
according  to  Frerichs,  in  the  ox,  of  94*85  water,  0*56  mucus  and  epithelium, 
0*07  fat,  3*51  albumen  and  extractive  matter,  and  0*99  salts. 

The  Articulations  are  divided  into  three  classes  :  Synarthrosis^  or  immoveable ; 
AmphiarthrosiSy  or  mixed  ;  and  Diarthrosis,  or  moveable  joints. 

I.  Synarthrosis.     Immoveable  Articulations. 

Synarthrosis  {avv,  with,  apOpov,  a  Joint),  or  Immoveable  Joints,  include  all  those 
fyrticulations  in  which  the  surfaces  of  the  bones  are  in  almost  direct  contact,  not 
separated  by  an  intervening  synovial  cavity,  and  immoveably  connected  with 
each  other,  as  between  the  bones  of  the  cranium  and  face,  excepting  the  lower 
jaw.  The  varieties  of  synarthrosis  are  three  in  number :  Sutura,  Schindylesis, 
and  Gomphosis. 

Sutura  (a  seam).  Where  the  articulating  surfaces  are  connected  by  a  series 
of  processes  and  indentations  interlocked  together,  it  is  termed  sutura  vera ;  of 
■which  there  are  three  y&rietieii :  sutura  den  tata,  serrata  and  UmA)0&&.     TVva  «v«- 
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faces  of  the  bones  are  not  in  direct  contact,  being  separated  by  a  layer  of  mem- 
brane continuous  externully  with  the  pericranium^  internally  with  the  dura  mater. 
The  sutura  dentata  {dens^  a  tooth)  is  so  called  from  the  tootli-like  form  of  the 
projecting  articular  processes,  as  in  the  suture  between  the  parietal  bones.  In 
the  sutura  serrata  (serra,  a  saw),  the  edges  of  the  two  bones  forming  the  arti- 
culation are  serrated  like  the  teeth  of  a  fine  saw,  as  between  the  two  portions  of 
the  frontal  bone.  In  the  sutura  limbosa  [limhus^  a  selvage),  besides  the  den- 
fated  processes,  there  is  a  certain  degi-ee  of  bevelling  of  the  articular  surfaces,  so 
that  the  bones  overlap  one  another,  as  in  the  suture  between  the  parietal  and 
frontal  bones.  When  the  articulation  is  formed  by  roughened  surfaces  placed  in 
apposition  with  one  another,  it  is  termed  the  false  suturey  sutura  nothoy  of  which 
there  are  two  kinds:  the  sutura  squamosa  (squamay  a  scale),  formed  by  the  over- 
lapping of  two  contiguous  bones  by  brotul  bevelled  margins,  as  in  the  temporo- 
parietal (squamous)  suture;  and  the  sutura  harmonia  {ap^ovioy  a  joining  togefhery) 
where  there  ia  simple  apposition  of  two  contiguous  rough  iKiny  surfaces,  aa  in  the 
articuhitjon  between  the  two  superior  maxillary  bones,  or  of  the  horizontal  plates 
of  the  piilate* 

Schindylesis  (tr^iJ'SuXTyo-e?,  a  fisaure)  is  that  form  of  articulation  in  which  a 
thin  plate  of  Ixme  is  received  into  a  cletY  or  fissure  formed  by  the  separation  of 
two  lamina?  of  another,  as  in  the  articulation  of  the  rostrum  of  the  sphenoid, 
and  perpendicular  phite  of  the  ethmoid  with  the  vomer,  or  in  the  reception  of  the 
latter  in  the  fissure  between  the  superior  maxillary  and  palate  bones. 

Gomphosis  {j6pt.(f>o<ft  a  nail)  is  an  articulation  formed  by  the  insertion  of  a 
conical  process  into  a  socket,  as  a  nail  is  driven  into  a  board  j  this  is  not  illustrated 
by  any  articulations  between  bones,  properly  so  cidled,  but  is  seen  in  the  articu- 
lation of   the  teeth  with  the  alveoli  of  the  maxillary  bones. 

2.  AmPH  J  ARTHROSIS.       MlXKD    ArTICFLATIONS. 

Amphiartkrosis  (d/x^l,  *on  all  sides,  dpdpov,  "ajoiuty)  or  Mixed  Articulation. 
In  tbiH  form  of  articulation,  the  contiguous  osseous  surfaces  are  connected  together 
by  broad  flattened  discs  of  tibro-cartihigo,  which  adhere  to  the  ends  of  both  lionea, 
as  in  tlio  articulation  between  the  bodies  of  the  vcrtebrfe,  and  first  two  pieces  of 
the  sternum;  or  the  articulating  surfaces  are  covered  with  fibro-cartilage,  partially 
lined  by  synovial  membrane,  and  connected  together  by  external  ligaments,  as  in 
the  sacro-iliac  and  pubic  symphyses;  both  these  fonns  being  capable  of  limited 
motion  in  every  direction.  The  former  resemble  the  synarthrodial  joints  in  the 
continiiily  of  their  surfaces,  and  absence  of  synovial  sac;  the  latter,  the  diarthro- 
diaL  These  joints  occaaionally  become  obliterated  in  old  ager  this  is  frequently 
the  case  in  the  pubic  articulation,  and  occasionally  in  the  intervertebral  and 
eaero- iliac, 

3.  Di arthrosis.     Moveable  Aiiticulation3. 

Diarthrosis  (Sta,  *  through ^^  apSpoVy  '  b.  JoifU*),  This  form  of  articulation 
includes  the  greater  number  of  the  joints  in  the  body,  mobility  being  their  dis- 
tinguishing cliaracter.  They  are  formed  by  the  approxinmlion  of  two  contiguous 
bony  surfaces,  covered  with  cartilage,  connected  by  ligaments,  and  lined  by 
synovial  membrane.  The  varieties  of  joints  in  this  class,  have  been  determined 
by  the  kind  of  motion  permitted  En  each;  they  ai'e  four  in  number:  Arthrodia, 
Enarthrosis,  Ginglymus,  Diarthrosis  rotatorius. 

Arthrodia  is  that  form  of  joint  which  admita  of  a  gliding  movement;  it  is 
formed  by  the  approximation  of  plane  surfaces,  or  one  slightly  concave,  the  other 
slightly  convex;  the  amount  of  motion  between  them  being  limited  by  the  liga- 
ments, or  osseous  processes,  surrounding  the  articulation;  as  in  ihe  articular  pro- 
cesses of  the  vertebra?,  temporo-maxillary,  sterno-  and  ocromio-clavicular,  inferior 
radio-ulnar,  carpal,  carpo-ractacarpal,  superior  tibio- fibular,  tarsal,  and  tarso-metn- 
tai'sal  articulations. 

Enarthrosis  is  that  form  of  joint  which  is  capable  of  motion  in  all  directions. 
It  is  formed  by  the  reception  of  a  globular  head  into  a  deep  cup-like  cavity  (hence 
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die  name  'ball  and  socket*),  the  parts  being  kept  in  apposition  by  a  capsular 
ligament  strengthened  by  accessory  ligamentous  bands.  Examples  of  this  form  of 
articulation  are  found  in  the  hip  and  shoulder. 

Ginglymuiy  Hinge-joint  {ytrfyXvfxo^f  a  hinge).  In  this  form  of  joint,  the 
articnlar  surfaces  are  moulded  to  each  other  in  such  a  manner,  as  to  permit 
motion  only  in  two  directions,  forwards  and  backwards,  the  extent  of  motion  at 
the  same  time  being  considerable.  The  articular  surfaces  are  connected  together 
by  strong  lateral  ligaments,  which  form  their  chief  bond  of  union.  The  most 
perfect  forms  of  ginglymus  are  the  elbow  and  ankle;  the  knee  is  less  perfect,  as  it 
allows  a  slight  degree  of  rotation  in  certain  positions  of  the  limb:  there  are  also 
the  metatarso-phalangeal  and  phalangeal  joints  in  the  lower  extremity,  and  the 
metacarpo-phalangeal  and  phalangeal  joints  in  the  upper  extremity. 

Diarthrosit  rotatorius  (Lateral  Gingljrmus).  Where  the  movement  is  limited 
to  rotation,  the  joint  is  formed  by  a  pivot-like  process  turning  within  a  ring,  or 
the  ring  on  the  pivot,  the  ring  being  formed  partly  of  bone,  partly  of  ligament. 
In  the  articulation  of  the  odontoid  process  of  the  axis  with  the  atlas,  the  ring  is 
formed  in  front  by  the  anterior  arch  of  the  atlas;  behind,  by  the  transverse  liga- 
ment; here  the  ring  rotates  round  the  odontoid  process.  In  the  superior  radio- 
ulnar articulation,  the  ring  is  formed  partly  by  the  lesser  sigmoid  cavity  of  the 
ulna;  in  the  rest  of  its  extent,  by  the  orbicular  ligament;  here,  the  head  of  the 
radius  rotates  within  the  ring. 

Subjoined,  in  a  tabular  form,  are  the  names,  distinctive  characters,  and  examples 
of  the  different  kinds  of  articulations. 

Dentata,    having 
tooth-like  processes. 
As  in  interparietal 
suture. 

SerratOj  having 
serrated  edges,  like 
the  teeth  of  a  saw. 

As  in  interfrontal 
suture. 

Limbotety  having 
bevelled  margins, 
and  dentated  pro- 
cesses. 

As  in  fronto-pa- 
rietal  suture. 


/      Sutura.    Arti- 
culation   by   pro- 
cesses and  indent- 
ations interlocked  S 
together. 


SgnarthrogiSf  or 
immoveable  joint. 
Surfaces  separated 
by  fibrous  membrane, 
without  any  inter- 
Tening  synovial  ca- 
vity, andimmoveably 
connected  with  each 
other. 

As  in  joints  of 
cranium  and  face 
(except  lower  jaw). 


Sutura  vera 
(true)  articulate 
by  indented  bor- 
ders. 


Sutura  notha 
(false)  articulate 
by  rough  surfaces. 


Squamostiyforme^ 
by  thin  bevelled  mar« 
gins  overlapping 
each  other. 

As  in  Temporo- 
parietal suture. 

^armonto,  formed 

yujr  luuguouiia^co.     ^^  ^^^  appOSltioU   of 

contiguous       rough 
surfaces. 

As  in  intermaxil- 
lary suture. 

Schindylesis.  Articulation  formed  by  the  reception  of  a 
thin  plate  of  bone  into  a  fissure  of  another. 

As  in  articulation  of  rostrum  of  sphenoid  with  vomer. 

Gomphosis.     Articulation  formed  by  the  insertion  of  a 
conical  process  into  a  socket. 
.     The  teeth. 
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A  mp  h  ia  rth  rosiny 
Mixed  Articulatiou. 


Diarf/trnsiSt 
Muveabic  Joint. 


/     I.  Surfaces  connected  by  fibro-cartJIage,  not  separated  by 

I  £iyDovial  mumbrane,  xiiid  hnving  litoited  motion.  As  in 
joints  between  bodies  of  veilebnu. 

j       2.  Surfaces  covered  by  rtbro-cartilage;  lined  by  a  partial 
^ synovial  membrane.     Aa  in  Hacro-iliac  and  pubic  symphyses. 

f  Arlhrodia,  Glidinj]^  joint;  art icubittons  by  plane  surfacee, 
wliicli  tjlidc  i]|3on  ciicb  otbtr.  As  in  sterno-  and  acromio- 
clavicular  art  leu  bit  ion  a. 

Enarthrosis,  Ball  and  socket  joint;  capable  of  motion  in 
all  directions.  Articulations  by  a  globular  bend  received  into 
a  cup-like  cavity.  Aa  in  liip  tind  HbouUier  joints. 
i  Ghiffhfmtts.  Hinge  joint;  motion  limited  to  two  directions, 
forwards  and  baekwards.  Articular  surfaces  titted  together 
so  as  to  permit  of  movement  in  one  plane.  Ab  In  the  elbow, 
ankle^  and  knee. 

Diarthrosis  rotatoriits.  Articulation  by   a  pivot  procesa 
turning  witliin  u  ring,  or  ring  aronnd  a  pivot.     As  in  supe- 
^rior  radio-ulnar  articulation,  and  atlo-axoid  joint. 

The  KiXDs  of  Movesient  admitted  ik  Joikts. 

The  movements  admissible  in  joints  may  be  divided  into  four  kinde,  gliding, 
angular  movement,  circumduction,  and  rotation. 

Gliding  nioveuient  is  the  most  nimple  kind  of  motion  that  can  tftke  place  iu  a 
joint,  one  surface  gliding  over  another.  It  is  couunon  to  all  moveable  joints;  but 
in  some,  as  in  the  articulationa  of  the  car[)us  and  tarsus,  it  is  the  only  motion 
permitted.  This  movement  i-'  not  contined  to  plane  stirfacey,  but  may  exist 
between  any  two  contiguous  surfaces,  of  whatever  form,  limited  by  tlie  ligaments 
which  enclose  the  articulation. 

Angular  movement  occurs  only  between  the  long  liones,  and  may  take  place  in  four 
rlirections,  forwarrla  and  backwards,  constituting  tloxion  and  extension,  or  invrards 
and  outwards,  which  con.Hlitutes  abduction  and  adduction.  Flexion  and  extension 
are  confined  to  the  atrictly  ginglymoid  or  binge  joiutrt.  Abduction  and  adductioo, 
combined  with  flexion  and  extension,  are  met  with  only  in  the  most  moveable 
joints;  as  in  the  hip,  shoulder,  and  metacarpal  joint  of  the  thutub,  and  partially 
in  the  wrist  and  ankle. 

Circumduction  is  that  limited  degree  of  inotion  which  takes  place  betw^een  the 
head  of  a  bone  and  its  juiicular  cavity,  whilst  the  extremity  and  f^ide.s  of  a  limb 
are  made  to  circumscribe  a  conical  space,  the  base  of  which  corrci^pnnds  witli  ihe 
inferior  extremity  of  the  tiud»,  the  apex  with  the  articular  cavity;  this  kind  of 
motion  is  best  secnin  tlie  shoulder  and  hip  joints. 

Kotation  is  the  movement  of  a  bone  upon  its  own  axis,  the  bone  retaining  the 
satue  relative  situation  witli  respect  to  tlie  adjacent  parts;  as  in  the  articulation 
between  the  iitlas  and  axis,  where  the  odontoid  pi^jcess  serves  as  a  pivot  around 
which  the  atlns  turus;  or  iu  the  rotation  uf  the  radius  upon  the  humerus,  and  altjo 
iu  the  hip  and  shoulder. 

The  articulations  mny  be  arranged  into  those  of  the  trunk,  those  of  tlie  upper 
extremity,  and  those  of  the  lower  extremity. 

ARTICULATIONS  OF  THE  TRUNK. 

These  may  be  divided  into  the  following  gronps,  viz.: — 

1.  Of  tlie  vertebral  column.                      YIL  Of  the  cartilages  of  the  ribs  with 

II.  Oi'  tilt?  atlas  with  the  axis.  the  sternum,  and  with  each  other. 

III.  Of  the  atlas  with  the  oecijiital  bone.  VIII.  Of  the  sternum. 

IV.  Of  the  axis  with  the  occipital  bone.     IX.  Of  the  vertebral  column  with   the 
V.  Of  the  lower  jaw.  pelvis. 

T7.    OJ^  the  ribs  with  the  vertebra;,  X.  Of  ibe  pclvit*. 


OF  THE  SPINE. 
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I.  Articitlatioks  of  tite  Veutkbrai.  Columx. 

The  diflferent  segments  of  the  spine  are  connected  together  by  ligaments,  which 
nit  of  the  same  arrangement  as  the  vertebrae.  They  may  be  divided  into  five 
?U.  I,  Those  connecting  the  bodies  of  the  vertebrae.  2»  Those  connecting  the 
\iamifue.  3.  Those  connecting  the  flr//f///«r/jrofe5*<?y.  4.  Those  connecting  the 
iJtpiHout  processes,     5,   Thoi*e  of  the  transverse  processes. 

Tlie  articulation  of  the  bodies  of  the  vertebne  with  each  other,  form  a  series  of 
[  itrophiarthrodial  joints;  those  between  the  articular  processes  form  a  series  of 
layrtlirodi&l  joints. 


¥ 
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I.  TiTE  Ligaments  op  the  BomEs. 

Anterior  Common  Ligament.  Postorinr  Common  Ligament. 

Intervertebral  Substanre. 

The  Anterior  Common  FJgamenf  (fig.  116)  is  a  broad  and  strong  band  of  liga- 
mentous fibres,  wliich  extends  along  the  front  surface  of  the  bodies  of  the  vertebra^ 
from  the  axis  to  the  sacrum.  It  is  broiidcr  below  than  above,  thicker  in  the 
dorsal  than  in  the  cervical  or  liiinbar  regions,  and  eomewhat  thicker  oppoaite 
the  front  of  the  body  of  each  vertebra,  than  opposite  the  intervL-rtebral  substance. 
It  is  attached,  above,  to  the  body  of  the  axis  by  a  pointed  process,  which  is  con- 
nected with  the  tendon  of  origin  of  the  Longus  colli  muscle;  and,  extends  down 
OS  far  as  the  upper  bone  of  the  sacrum.  It  consists  of  dense  longitudinal  fibres, 
which  are  intimately  a<lherent  to  the  intervertebral  substimee,  and  the  prominent 
margins  of  the  vertebrae;  but  lest*  closely  to  the  middle  of  the  bodies.  In  the 
latter  situation  the  fibres  are  exceedingly  thick,  and  serve  to  fill  np  the  concavities 
on  their  front  siirfiice,  and  to  make  the  nuterior  surface  of  the  spine  more  even. 
This  ligament  is  composed  of  several  layers  of  fibres,  which  vary  in  length, 
hnt  are  closely  interlaced  with  each  other.  The  most  superficial  or  longest  fibres 
extend  between  four  or  five  vertebnc.  A  second  subjacent  set  extend  between 
two  or  three  vertebrae;  whilst  a  third  set,  the  sljortost  and  deepest,  extend  from 
one  vertebra  to  the  next.  At  the  side  of  the-  bodies,  the  ligament  consists  of  a 
few  short  fibres,  which  pass  from  one  vertebra  to  the  next,  separated  from  the 
median  portion  by  large  oval  apertures,  for  the  passage  of  vessels. 

The  Posterior  Common  Liffament  is  situated  within  the  spinal  canal,  and 
extends  along  the  posterior  surface  of  the  bodies  of  the  vertebrae,  from  the  luxly 
of  the  axis  above,  where  it  is  continuouj*  with  the  nccipito-axuid  ligament,  to  the 
sacrum  l>elow.  It  is  broader  at  the  upper  thati  at  the  lower  part  of  the  fipine, 
and  thicker  in  the  dorsal  than  in  the  cervical  or  lumbar  regions.  In  the  situation 
of  the  intervertebral  substance  and  contiguous  fuargitia  of  the  vertebrae,  where 
the  ligament  is  more  intimately  adherent,  it  is  broad„  and  presents  a  series  of 
dentations  with  intervening  concave  margina;  but  it  is  narrow  and  thick  over  the 
centre  of  the  liodies,  from  which  it  is  separated  lijy  the  vetue  bnsis  rertehra.  This 
ligament  is  composed  of  smooth,  shining,  longitudinal  tilires,  denser  and  more  com- 
pact than  those  of  the  anterior  ligament,  and  composed  of  a  8U|)erficial  layer 
occupying  the  interval  between  three  or  four  vertebrnB,  and  of  a  deeper  layer,  which 
extends  between  one  vertebra  and  the  next  adjacent  to  it.  It  is  separated  from 
the  dura  mater  of  the  spinal  cord  by  some  loose  filamentous  tissue,  very  liable  to 
eerous  infiltration. 

The  Intervertebral  Substance  (fig.  II 6)  is  a  lenticular  disc  of  fibro-cartilage, 
interposed  between  the  adjacent  surfaces  of  the  bodies  of  the  vertel»riE,  from  the 
axis  to  the  sacrum,  and  forming  the  chief  Itond  of  connexion  between  those  bones. 
These  discs  vary  in  shape,  size,  and  thickness,  in  diflerent  parts  of  the  sjiine.  In 
shape  they  accurately  correspond  with  the  surfaces  of  the  bodies  between  which 
they  ore  placed,  being  oval  in  the  cervical  and  lumbar  regions,  and  circular  in  the 
dorsal.  Their  size  is  greatest  in  the  lumbar  region.  In  thickness  they  vary  not 
only  in  the  difierent  regions  of  the  spfne,  but  in  difl'erent  parts  o^  tW  aatftei  \*i^\<i^*» 
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tliiis,  they  are  uniformly  thick  in  the  lumbar  region ;  thickcBt,  in  front,  in  the 
cervical  and  hnn1»ar  regions  which  aro  convex  fonvards;  and  behind,  to  h  slight 
extent,  in  the  dorsal  region.  They  thus  contribute,  in  a  great  measure,  to  the 
curvatures  of  the  spine  in  the  neck  and  loins  ;  wliilst  the  concavity  of  the  dorsal 
region  is  chiefly  due  to  the  shape  of  the  bodies  of  the  vertebrae.  The  interverte- 
bral discs  form  a!)Out  one-fourth  of  the  spinal  column,  exclusive  of  the  first  two 
vertebras  ;  they  are  not  equally  distributed,  however,  between  the  various  bones; 
the  dorsal  portion  of  the  spine  having,  in  proportion  to  its  length,  a  much  smaller 
quantity  than  in  the  cervical  and  lumhar  regionj*,  which  necessarily  gives  to  the 
latter  parts  grentcr  pliuncy  and  fn-udom  of  movement.  The  intervertebral  discs 
are  tidhcrcnt,  by  their  surfaces,  to  tht>  adjacent  piirtsof  the  bodies  of  the  vertebrae; 
and  by  their  circumference  are  closely  connected  in  front  to  the  anterior,  and 
behind  to  the  posterior  common  ligament  ;  whilst,  in  the  dorsal  region^  they  are 
connected  laterftlly,  hy  meams  of  t!ie  interarticular  ligament,  to  the  Iieads  of  those 
ribs  which  articulate  with  two  vertebne  ;  they,  consequently,  form  part  of  the 
articular  cavities  in  which  the  heads  of  these  bones  are  received. 

II 6. — Vertical  Section  of  two  Vertebra}  and  thoir  Ligaments, 
from  the  Lumbar  Region. 
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The  intervertebral  substance  is  composed,  at  its  circumference,  of  laminas  of 
fibrous  tissue  and  fibro-cartilage  ;  and,  at  its  centre,  of  a  soft,,  elastic,  pulpy  matter. 
The  laminae  are  arranged  ctmcentrically  one  within  the  other,  with  their  edges 
turned  towards  the  corresponding  surfaces  of  the  vertebne^  and  consist  of  alternate 
plates  of  fibrous  tissue  and  libro-cai*tilage.  These  plates  are  not  quite  vertical  in 
their  direction,  those  near  the  circumference  being  curved  outwards  aud  closely 
approximated  ;  whilst  tlio^e  nearest  the  centre  curve  in  the  opposite  direction,  and 
are  somewhat  more  widely  separated.  The  tibres  of  which  each  plute  is  composed, 
are  directed,  for  the  most  part,  obliquely  from  above  downwards  ;  the  fibres  of  an 
adjacent  plate  have  an  exactly  opprtsite  arrangement,  varying  in  their  direction  in 
every  layer  ;  whilst  in  some  few  they  are  horizontal.  Tbis  laminar  arrangement 
belongs  to  about  the  outer  hatf  of  each  disc,  the  central  part  being  occupied  by  a 
eoft,  pulpy,  highly  elastic  substance,  of  a  yellowish  colour,  which  rises  up  con- 
ffiderahly  above  (he  siirrrounding  level,  wjien  the  disc  In  divided  horizontally.    This 
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rabttenoe  presents  no  concentric  arrangement,  and  consists  of  white  fibrous  tissae, 
with  cells  of  variable  shape  and  size  interspersed.  The  pulpj  matter,  which  is 
eepeciallj  well  deyeloped  in  the  lumbar  region,  is  separated  from  immediate  con- 
tact with  the  yertebrss  by  the  interposition  of  thin  plates  of  cartilage. 

2.  Ligaments  connecting  the  LAifiNiE. 

Ligamenta  Subflava. 

The  Ligamenta  Subflava  are  interposed  between  the  laminae  of  the  vertebrae, 
from  the  axis  to  the  sacrum.  They  are  most  distinct  when  seen  from  the  interior 
of  the  spinal  canal ;  when  viewed  from  the  outer  surface,  they  appear  short,  being 
overlapped  by  the  laminae.  Each  ligament  consists  of  two  lateral. portions,  which 
commence  on  each  side  at  the  root  of  either  articular  process,  and  pass  backwards 
to  the  point  where  the  laminae  converge  to  form  the  spinous  process,  where  their 
margins  are  thickest,  and  separated  by  a  slight  interval,  filled  up  with  areolar  tissue. 
These  ligaments  consist  of  yellow  elastic  tissue,  the  fibres  of  which,  almost  per- 
pendicular in  direction,  are  attached  to  the  anterior  surface  of  the  margin  of  the 
lamina  above,  and  to  the  posterior  surface,  as  well  as  to  the  margin  of  the  lamina 
below.  In  the  cervical  region,  they  are  thin  in  texture,  but  very  broad  and  long ; 
they  become  thicker  in  the  dorsal  region  ;  and  in  the  lumbar  acquire  very  consi- 
derable thickness.  Their  highly  elastic  property  serves  to  preserve  the  upright 
posture,  and  to  counteract  the  efforts  of  the  flexor  muscles  of  the  spine.  These 
ligaments  do  not  exist  between  the  occiput  and  atlas,  or  between  tiie  atlas  and 
axis. 

3.  Ligaments  connecting  the  Articular  Processes. 

Capsular. 

The  Capsular  Ligaments  are  thin  and  loose  ligamentous  sacs,  attached  to  the 
contiguous  margins  of  the  articulating  processes  of  each  vertebra,  through  the 
greater  part  of  their  circumference,  and  completed  internally  by  the  ligamenta 
subflava.  They  are  longer  and  more  loose  in  the  cervical  than  in  the  dorsal  or 
lumbar  regions.  The  capsular  ligaments  are  lined  on  their  inner  surface  by 
synovial  membrane. 

4.  Ligaments  connecting  the  Spinous  Processes. 
Inter-spinous.  Supra-spinous. 

The  Inter-spinous  Ligaments,  thin  and  membranous,  are  interposed  between  the 
spinous  processes  in  the  dorsal  and  lumbar  regions.  Each  ligament  extends  from 
the  root  to  near  the  summit  of  each  spinous  process,  and  connects  together  their 
adjacent  margins.  They  are  narrow  and  elongated  in  the  dorsal  region,  broader, 
quadrilateral  in  form,  and  thicker  in  the  lumbar  region. 

The  Supra-spinous  Ligament  is  a  strong  fibrous  cord,  which  connects  together 
the  apices  of  the  spinous  processes  from  the  seventh  cervical  to  the  spine  of  the 
sacrum.  It  is  thicker  and  broader  in  the  lumbar  than  in  the  dorsal  region,  and 
intimately  blended,  in  both  situations,  with  the  neighbouring  aponeuroses.  The 
most  superficial  fibres  of  this  ligament  connect  three  or  four  vertebrae;  those 
deeper  seated  pass  between  two  or  three  vertebrae;  whilst  the  deepest  connect 
the  contiguous  extremities  of  neighbouring  vertebrae. 

S.  Ligaments  connecting  the  Transverse  Processes. 
Inter-transverse. 

The  Inter-transverse  Ligaments  consist  of  a  few  thin  scattered  fibres,  interposed 
between  the  transverse  processses.  They  are  generally  wanting  in  the  cervical 
region;  in  the  dorsal,  they  are  rounded  cords;  in  the  lumbar  region,  they  are  thin 
and  membranous. 
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Actions.  The  movements  permitted  in  the  spinal  column  are,  Flexion,  Extension, 
Lateral  raovemimt.  Circumduction,  und  Rotation. 

In  Flexion^  or  movenu^ut  of  the  spine  forwHrds,  tJio  anterior  common  lifl^ament 
is  relaxed,  and  the  iritPrvort**1>rnl  ?uhstanrcs  aro  compressed  in  front;;  while  the 
posterior  common  ligament,  the  lignmenta  suhflava,  and  the  inter-  and  supra- 
spinous ligaments,  are  Htrett-hedy  as  well  as  the  posterior  fibres  of  the  intcrverte- 
hral  discs.  The  interspnees  between  the  laminfe  are  widened,  and  the  inferior 
articular  processes  of  the  vertehrw  nhove  plide  upwar*!^,  upon  the  articular  pro- 
cesses of  the  vert^^briR  below.  Flexion  is  (he  most  extensive  of  all  the  movcraents 
of  the  spine. 

In  Ej-tefiSMfi^  or  movement  of  the  ?pine  bnckwards,  an  exactly  opposite  dispo- 
sition of  the  parts  takes  place.  This  movement  is  uot  extensive,  being  limited  by 
the  anterior  common  ligament,  and  bj  the  approximation  of  the  spinous  processes. 

Flexion  and  extension  are  most  free  in  the  lower  part  of  the  lumbar,  and  in  the 
cervical  regions;  extensiou  in  the  hitter  region  licing  greater  than  flexion,  tlio 
reverse  of  which  is  the  cxisc  in  the  lumlmr  region.  These  movements  are  least 
free  in  the  middle  and  njrper  part  of  the  back. 

In  Laieraf  Movement^  the  i>ldes  of  the  intervertebral  discs  are  compressed,  the 
extent  of  motion  being  limited  by  tlie  resistance  otlercd  by  the  surrounding  liga- 
ments, and  by  the  approximation  of  the  transverse  processes.  This  movement 
may  take  place  in  any  part  of  the  spine,  but  is  most  free  in  tlie  neck  and  loins. 

Circumtlurtion  is  very  limited,  and  is  produced  merely  by  a  succession  of  (he 
preceding  movements. 

117.— Occipito-Atloid  and  Atlo-Axoid  Ligaments.    Front  View. 
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Rotation  is  produced  by  the  twisting  of  the  intervea-tebral  substances;  this, 
althoiigl)  only  slight  hetw*  en  any  two  vertjebra\  produces  great  extent  of  move- 
ment, when  it  takes  place  in  the  whole  length  of  (he  .<pine*  the  front  of  the  column 
being  turned  to  one  or  the  other  side.  This  niovenu'nt  takes  place  only  to  a  slight 
extent  in  the  neck,  but  is  more  i'ree  in  tlie  lower  part  of  the  dorsal  and  lumbar 
regions. 

It  ia  thus    seen,  that    the   rerrieal  reghn  enjoys    the    greatest  extent   of  each 
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-Tsriety  of  raovement,  tlexion  and  extension  being  vory  I'nje;  laterul  movement  iu>«i 
fttaCioD,  although  less  extensive  than  the  former,  being  greater  than  in  any  otlipr 
fion.     In  the  dorsal  rr^io//,  especially  at  its  upper  part,  the  movements  are  most 
sited;  flexion,  extension,  and  luteral  motion  takin;:;  place  only  to  a  slight  extent, 
the  lumbar  region^  all  the  movemeuU  are  very  free. 


II.    ARTICtTLATlON    OF    TOE    AtLAS    WITH    THE    AxiS. 

Tbo  Articulation  of  the  anterior  arch  of  the  atlas  with  the  odontoid  process  forms 
lateral  ginglymoid  joint-,  whilst  that  hetween  the  articulating^  processes  of  the 
ro  bones  fomiB  a  double  arthrodia.     The  ligaments  which  connect  these  bones 


the 


Two  Anterior  Atlo-Axoid. 
Posterior  Aflo-Axoid. 


Transverse. 
Two  Capsular. 


Of  the  Tiro  Anterior  Atlo-Axoid  Ligaments  (fig.  117),  the  more  siiperfieial  is 

rounded  cord,  situated  in  the  middle  line;  it  is  attached,  above,  to  the  tubercle 

the  anterior  arch  of  the  atlas;  below,  to  the  base  of  the  odontoid   process  and 

'^body  of  the  axis.     The  deeper  ligament  m  a  membranous  layer,   attached,  above, 

to  the  lower  border  of  the  anterior  arch  of  the  atlas;  below,  to   the  base  of  the 

ilontoid  process,  and  body  of  the  axis.     These  ligaments  are  in  relation,  in  front, 

rith  the  Recti  antici  majores. 

The    PoKlerior-Axoid  Li(fament  (tig.  1 1 8)   is  a  broad   and    thin    mem1>ranouB 

■  layer,  attached,  above,  to  the  lower  border  of  the   posterior  arch   of  the  atlas; 

1 18. — Occipito-Atloid  and  Atlo-Axoid  Lig&meuta.    Posterior  View. 
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low,  to  the  upper  edge  of  the  lamina;  of  the  axis.  This  ligament  supplies  the 
place  of  the  ligamenta  snbflava,  and  is  in  relation,  behind,  with  the  lufevloT  o\i\\.«\vjft 
tnuecles, 
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The  Transverse  Ligament*  (figs.  119,  120)  is  a  thick  and  strong  ligamentous 
band,  which  arches  across  the  ring  of  the  atlas,  and  serves  to  roUiin  the  odontoid 
process  in  fivn\  conneetiim  with  its  anterior  arch.  This  ligament  is  flattened  iram 
befV>re  backward-s  broader  and  thicker  in  the  middle  tfjiun  at  either  extremity,  and 
firmly  attached  on  each  side  of  the  atlas  to  a  small  tubercle  on  the  inner  surface 
of  its  lutend  mass.  Aa  it  crossca  the  odontoid  process,  a  small  fasciculus  is 
derived  from  its  upper  find  lower  borders;  the  former  passing  upwards,  to  be 
inserted  into  th*^  ba.sibr  process  of  the  occipital  bone;  the  latter,  do^vnwa^ds,  to 
be  attnched  to  the  root  of  the  odontoid  process:  hence,  the  whole  ligament  has 
received  the  name  o^  cruciform.  The  transverse  ligament  divides  the  ring  of  the 
atlas  into  two  unenpal  parts:  of  these,  the  posteri*>r  and  larger  serves  for  the 
transmission  of  the  cord  and  its  membranes:  the  anterior  and  smaller  contains  the 
odontoid   process.     Since  the  lower  border  of  the  space  between  the  atlas  and 

119. — Artiotilation  between  Odontoid  Process  and  Atlas. 
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transverse  ligament  is  smaller  than  the  upper  (because  (he  transverse  ligament 
embraces  firmly  the  narrow  neck  of  the  odontoid  process),  this  process  is 
retained  in  firm  connection  witli  the  atlas  when  all  the  other  ligaments  have  been 
divided. 

The  Capsulnr  Ligaments  are  two  thin  and  loose  capsules,  connecting  the 
articular  surfaces  of  the  atlas  and  axis,  the  fibres  being  strongest  on  the  anterior 
and  external  part  of  the  articulation. 

There  are  four  Sgnovial  Membranes  in  tbis  articulation.  One  lining  the 
inner  surface  of  each  of  tlie  capsular  ligaments:  one  between  the  anterior  surface 
of  the  odontoid  process  and  the  anterior  arch  of  the  athis:  and  one  between  the 
posterior  surface  of  the  odontoid  process  and  the  transverse  ligament.  The  latter 
often  communicates  with  those  between  the  condyles  of  tlie  occipital  bone  and  the 
articular  surfaces  of  the  atlas» 

Actions.  This  joint  is  capable  of  great  mobility,  and  allows  the  rotation  of  the 
atlas,  and,  with  it,  of  the  craniwra  upon  the  axis,  the  extent  of  rotation  being 
limited  by  the  odontoid  ligaments. 


Aktichlations  op  the  Spine  with  TitE  Cranium. 

The  ligaments  connecting  the  spine  with   the  cranium  may  be  divided  into  two 
sets,  those  connecting  the  occipital  bone  with  the  atlas,  and  those  connecting  the 
jsipital  bone  with  the  axis. 

♦  It  has  been  found  necessary  to  describe  the  trausvei-se  ligament  with  those  of  the 
atUs  and  axis ;  but  the  student  must  remember  that  it  is  really  a  portion  of  the  mechanism 
by  which  the  movements  of  the  head  on  the  spine  are  regulated  ;  so  that  the  connexions 
between  the  atlas  and  axia  ought  always  to  be  studied  together  with  those  between  the 
latter  bones  and  the  aknll. 
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III.  Articllathin  i»i    the  Atlas  with  thk  UcciriTAL  Boxk, 

This  articalatioB  is  a  double  arthrodia.     Its  li«;anieuts  are  the 

Two  Anterior  Occipito-Alloid, 
Poaterior  Occipito-AtlouL 
Two  Lateral  Occipito-Atloid, 
Two  Capsuhir. 

Of  tlie  Two  Anterior  Ligaments  (fig.  1 17),  the  superficial  is  a  strong,  narrow, 

f rounded  cord,  attached,  above,  to  the  basilar  pro<*ess  of  the  occiput;  below,  to  the 

to^»ercle   on    the  anterior  arch   of  the  athis:  the  dt-eper  ligament  is   a  broad  and 

thin  membranous  layer,  which  put?se8  between  the  anterior  margin  of  the  foramen 

,  magnum  above,  and  the  whole  length  of  tlie  upjier  border  of  the  anterior  arch  of 

I  Ihe  atl&s   below.     This  ligament   is   in  relation,   in    front,  with  the  Recti  an tiei 

minorcs;  l>ehind,  with  the  odontoid  ligaments. 

The  Posterior  Occipifo-Alloid  Ligument  (fig.  1 18)  is  a  very  broad  but  thin 
membranous  lamina,  intimately  blended  with  the  dura  mater.  It  is  connected, 
above^  to  the  posterior  margin  of  tlie  foramen  magnum;  below,  to  the  upper  border 
of  the  posterior  arch  of  the  atlas.  Thi^  ligament  i:*  iucoiiiplete  at  each  side,  and 
forms,  with  the  superior  intervertebral  notch,  an  opening  for  the  past*age  of  the 
Tertebral  artery  and  sub-occipital  nerve.  It  is  in  relation,  behind,  with  the  Recti 
postici  minores  and  Ohliqui  superiorea;  in  front,  with  the  dura  muter  of  the  spinni 
canal,  to  which  it  i?  intimately  adherent. 

I  ao. — Occipito-Axoid  and  Atlo-Axoid  Ligamenta.    Posterior  View. 
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The  Lateral  Ligaments  are  strong  fibrous  bauds,  directed  obliquely  upward;* 
and  inwards,  attache*!,  above,  to  the  jugular  process  of  the  occipital  bone;  l»elovv, 
to  the  base  of  the  transverse  process  of  the  atlns. 

The  Capsular  Ligaments  surround  the  con Jylee  of  the  occipital  bone,  and  con- 
nect theju  with  the  articular  surfaces  of  the  atlas;  they  consii-t  of  thin  and  looae 
capsules,  which  enclose  the  syiioviat  membrane  of  the  articulation.  The  synovial 
ibraoes  between  the  occipital  bono  and  atlas  communicate  occasionally  with 
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that  IfOtwi'cn  the  posterior  surface  of  llie  odoiifoiil   jinicese   and   transverse  lign- 
ment. 

Actions.  Tiie  nioveiiieiits  permitted  in  this  joint  aro  flexiv<n  ami  extenHion, 
wiiich  give  rise  to  the  ordinary  forward  or  backward  nodding  of  ihe  head,  bet<ides 
slijrht  lateral  motion  to  one  or  the  other  side.  When  eit!»er  of  these  actions  ia 
carried  beyond  a  slight  extent,  the  whole  of  the  cervical  portion  of  the  spine  assists 
in  its  production. 

rV.  Articulation  of  titk  Axis  with  the  Ocoumtal  Bone. 
Occipito-Axoid.  Three  Odontoid. 

To  expose  these  ligaments,  the  spiual  eaiial  should  be  laid  open  by  removing 
the  posterior  arch  of  the  atlas,  the  laininfi^  and  sipiiHuia  process  of  ilie  axis,  .'ind  the 
portion  of  tlie  occipital  bone  behind  (he  foramen  magnum,  as  seen  in  fig.  I20. 

The  Occfpito-Aroid  Aryrt/wfjijf  (Apparatus  llgamentosus  colli)  is  situated  at  the 
upper  part  of  the  front  surface  of  the  spinal  canal.  It  is  a  broad  and  strong 
ligameutjous  band,  which  covers  the  odontoid  process  and  its  ligaments,  and  appearH 
to  be  a  prolongation  upwards  of  the  posterior  cumEion  ligament  of  the  spine.  It 
is  attached,  below,  to  the  posterior  surface  of  the  body  of  the  axis,  and  becoraing 
expanded  us  it  ascends^  is  inserted  into  tl»e  basiluj-  groove  of  the  occipital  bone,  in 
front  ol   the  fonimcn  magnum. 

Ifelafionjt.  By  its  anterior  surface,  it  is  intimately  connected  with  the  transverse 
ligament;  by  its  posterior  surface  with  the  dura  mater.  By  cutting  tliia  ligament 
across,  and  turning  its  ends  aside,  the  ti-ansversc  and  odontoid  ligaments  are 
exposed. 

The  Odnntoid  or  Check  Uf/antenf/t,  are  strong  rounded  filtrous  cords,  which 
arise  one  on  cither  side  of  the  apex  of  the  odontoid  process,  and  passing  obliquely 
upwards  and  outwards,  are  inserted  into  the  rough  depressions  on  the  inner  side 
of  the  condyles  of  the  occipital  hone.  In  the  triangular  interval  leit  between  these 
ligaments  and  the  margin  of  the  foramen  mngnum,  a  third  strong  ligamentous 
band  (lignmentum  suspensorium)  may  be  seen,  which  pjisses  almost  perpendicularly 
from  the  oj>ex  of  the  odontoid  process  to  the  anterior  margin  of  the  foramen,  being 
intimately  blended  with  the  anterior  occipito-atloid  ligament,  and  upper  fasciculus 
of  the  transverse  ligftmrnt  of  the  atlas. 

Actions,  The  odontoid  ligaments  servo  to  limit  the  extent  to  which  rotation 
of  the  cranium  may  be  carried:  hence  they  have  received  the  name  of  check 
ligaments. 

V.  Tejiporo-Maxillary  Articitlation. 

This  is  an  arthrodial  joint;  the  f)arts  entering  into  its  formation  are,  on  each 
side,  the  anterior  part  of  the  glenoid  cavity  of  the  tempoi-al-bone  and  the  eminentia 
artieolaris  above;  with  the  condyle  of  the  lower  jaw  below.  The  ligaments  are 
the  following: 

External  Lateral.  Stylo-ni axillary. 

Internal  Lateral.  Capsular. 

Interarticular  Fihro-cartilage. 

The  External  Lateral  Ligament  (fig.  I2l)  is  a  short,  thin,  and  narrow  fasci- 
culus, attached  almve  to  the  outer  surface  of  the  zygoma  and  to  the  rough  tubercle 
on  its  lower  border,-  below,  to  the  outer  surface  and  posterior  bonier  of  the  neck 
of  the  lower  jaw.  This  ligament  is  broader  above  than  below;  its  fibres  are 
placed  parallel  with  one  another,  and  directed  oldiqnely  downwards  and  hack- 
wards.  Externally,  it  is  covered  by  tho  parotid  gland,  and  by  the  integument. 
Internally,  it  is  in  relation  with  the  interarticwlar  tibro-cartilage  and  the  synovial 
membranes. 

The  Internal  Lttftral  Ligament  (fig.  122)  is  n  long,  thin,  and  loose  hand,  wdiicli 
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is  attached  above  to  the  spinous  process  of  the  sphenoid  bone,  and  becoming  broader 
as  it  descends,  is  inserted  into  the  inner  margin  of  the  dental  foramen.     Its  outer 

lai. — Temporo-Maxillary  Articulation.    External  View. 


surface  is  in  relation  above  with  the  External  pterygoid  muscle;  lower  down  it  is 
separated  from  the  neck  of  the  condyle  by  the  internal  maxillary  artery;  and  still 

,!».— Temporo-Maxillary  Articulation.    Internal  View.  ^^f®  inferiorly  the  in- 

ferior dental  vessels  and 
nerve  separate  it  from 
the  ramus  of  the  jaw. 
Internally  it  is  in  rela- 
tion with  the  Internal 
pterygoid.* 

The  Stylo-maxillary 
Ligament  is  a  thin  apo- 
neurotic cord,  which  ex- 
tends from  near  the  apex 
of  the  styloid  process  of 
the  temporal  bone,  to 
the  angle  and  posterior 
border  of  the  ramus  of 
the  lower  jaw,  between 
the  Masseter  and  In- 
ternal pterygoid  mus- 
cles. This  ligament 
separates  the  parotid 
from  the  sub-maxillary 
gland,  and  has  attached 
to  its  inner  side,  part  of 
the  fibres  of  origin  of  the  Stylo-glossus  muscle.  Although  usually  classed  among  the 
ligaments  of  the  jaw,  it  can  only  be  considered  as  an  accessory  in  the  articulation. 

•  Dr.  Humphry  describes  the  internal  portion  of  the  capsular  ligament  separately,  as 
the  short  internal  lateral  ligament ;  and  it  certainly  seems  as  deserving  of  a  separate 
description  as  the  external  lateral  ligament  is. 
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The  Capsular  Ligameiit  consists  of  »  thin  and  loose  ligamentous  capsule, 
attached  ahove  to  \he  circumference  of  the  o:lenriid  cavity  and  the  articular  surface 
iinmetliatclj  in  front:  below,  to  the  neck  of  Iho  coudyle  of  the  lower  jaw.  It 
coQsists  of  a  few  thin  scattered  fibres,  and  can  hardly  l)e  considered  aa  a  distinct 
ligament;   it  is  thickest  at  the  back  |tiirt  of  tlie  articulation. 

The    Interartivnlnr    fihro-ctrrtiiat}**   (fig.  123)     is    a    tliin  plate    of   an    oval 

form,    plttcetl   horizontally   between    the  condyki   of    tlie  jaw   and    the    glenoid 

cavity.     Its   upper  surface  is  concave  from  l^eforc  backwards,  and  a  little  cunver 

transversely,  to  accommodate  itself  to  the  form  of  the  glenoid  cavity.     Its  under 

surface,  where  it  is  in  contact  with  the  condyle,  is  concave.     Its  circumference  is 

connected   externally  to  the  exterunl  lateral  ligament;  internally,  to  the  capsular 

Hj^ameat;  and  in  front   to   ttio  tendon  of  the  External   jneiygoid  muHcle.     It  is 

thicker   at   itd    circum-  tr  ^'    10    c        err  nr     -u        a_i-     t  i- 

,.  •  II      I  13].— Vertical  Section  of  Femporo -Maxillary  Articulation, 

terence,    especially    be-  '  *^  "* 

hind,  than  at  its  centre, 
where  it    is  sometiraea 

perforated.     The  fibres  '^i^«^  f^»  *  * /^ — ^  / 

of  which  it  is  composed  '    "'^^  '" 

have  a  concentric  ar- 
rangement, mure  ap[m- 
ren  t  at  the  ci rcu  mfereuce 

than  at  the  centre.      Its  _       S^^%     \'l»*.*il 

surfaces  are  smooth,  and 
divide  the  joint  into  two 
cavities,  each  of  which 
irt  furnisihed  wiili  a  se- 
parate synovial  mem- 
brane. When  the  fibro-cartilagc  ia  perforated,  the  synovial  mcnibnxnes  are 
continuous  with  one  anoUier. 

The  Sfpioviai  Jlemifraries^  two  in  number,  are  placed  one  above,  and  the  other 
below  the  fibro-cartiliifie.  The  upper  one,  the  larger  and  looser  of  the  two,  is  con- 
tinued from  the  margin  of  the  curtilage  covering  the  glenoid  cavity  and  eminentia 
urticularis,  over  the  upper  surface  of  the  tibro-cartihige.  The  lower  une  is  inter- 
j)osed  between  the  under  surface  of  the  libro-cartilage  and  (he  coudyle  of  the  jaw, 
being  prolonged  downwards  a  little  further  behind  than  in  front. 

The  ^'erres  of  this  joint  are  derived  from  the  auriculo-temporal  and  masseteric 
branches  of  the  inferior  maxillary. 

Aefio/ix,  The  movementfl  permitted  in  this  articulation  are  very  extensive. 
Thus,  the  juw  may  lie  depressed  or  elevated,  or  it  may  be  carrietl  forwards  or  back- 
wards, or  from  «ide  to  side.  It  is  by  the  alternation  of  these  nutvements  performed 
in  succession,  that  n  kind  of  rotatory  movement  of  the  lower  jaw  upon  the  upper 
takes  place,  which  materially  assists  in  the  mastication  of  the  food. 

If  (lie  niovemcut  of  depression  is  carried  only  to  a  slight  extent,  the  condyles 
remain  in  the  glenoid  cavities,  their  anterior  part  defj<'ending  only  to  a  slight 
extent;  but  if  depre5»sion  is  considerable,  the  condyles  glide  from  the  glenoid  fossa; 
nn  to  the  articular  eminences,  curryingvvith  them  the  intcrarticular  tibro-cartilages. 
When  this  movement  is  carried  to  t^oo  great  an  extent,  as,  for  instance,  during  a 
convulsive  yawn,  dislocation  of  (he  condyle  into  the  7ygomatic  fossa  occurs;  the 
in terarticular  cartilage  being  carried  forwards,  and  the  capsular  ligament  ruptured. 
When  the  jaw  is  elevated,  after  forced  depression,  the  condyles  and  fibro-cartilagea 
are  carried  backwards  into  their  original  p«>sition.  When  the  jaw  is  carried 
forwardi*  or  backwards,  a  hori/ontal  gliding  movement  of  the  fibro- cartilages  and 
condyles  upon  the  glenoid  cavities  takes  place  in  the  antero-posterior  direction; 
whilst  in  the  movement  from  side  to  side,  this  occurs  in  the  lateral  direction, 

VI.    AliTICCXATION    OF    THE    RlBS    WITH    THE    VERTEBILe. 

The  articulation  of  the  ribs  with  the  vertebral  column,  may  be  divided  into  two 
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RIBS  WITH  VERTEBRAE. 


Those  which  connect  the  headgof  the  ribs  with  the  bodies  of  the  vertebra;; 
which  coanect  the  neck  and  tubercle  of  the  ribs  with  the  transverse 


I.    ARTICfLATIOy    BETWEEX    THE    HeABS    OF    THE    RiBS    AND    THE    BODIES 

OF  THE  Vertebra. 

These  constitute  a  series  of  ginglymoid  joints,  formed  by  the  articulation  of  the 
of  the  ribs  with  the  cavities  on  the  contiguous  margins  of  the  bodies  of  the 
vertebrae,  connected  together  by  the  foUowiug  ligaments: — 

Anterior  Costo-vertebral  or  Stellate. 

Capsular, 

Interarticular, 

The  Anterior  Costo-vertebral  or  Stellate  Ligament  (fig.  1 24)  connects  the  an- 
terior part  of  the  head 
124. — Costo-vertebral  and  Costo-transverae  Articulations. 
Anterior  View. 
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of  each  rib,  with  the 
eides  of  the  bodies  of 
the  vertebrae,  and  the 
intervening  intcrverte- 
bnd  dijic.  It  consists  of 
three  flat  bundles  of  li- 
gamentous fibres,  which 
radiate  from  the  ante- 
rior part  of  the  head  of 
the  rib.  The  su  perior  fas- 
ciculus passes  upwards 
to  be  connected  with  the 
body  of  the  vertebra 
aliove;  the  inferior  one 
descends  to  tlie  Iwjdy  of 
the  vertebra  below;  and 
the  middle  one,  the 
i»mallest  and  least  dis- 
t  i  nets,  paeses  horizontally 
inwards  to  be  attached 
to  the  intervertebral 
substance. 

Relations,    lu  front, 
with  thethoracicgangUa 
of  the  sympathetic,  the  pleura,  and,  on  the  right  side,  with  the  vena  azygos  major; 
behind,  with  the  interarticular  ligament  and  synovial  raembranes. 

In  the  first  rib,  which  articulates  with  a  siugle  vertebra oidy,  this  ligament  does 
not  present  a  distinct  division  into  tliree  fasciculi;  its  superior  tibres,  however,  pass 
to  be  attached  to  the  body  of  the  lant  cervical  vertebra,  as  well  as  to  the  body  ol"  the 
vertebra  with  wliich  the  rib  articulutes.  In  the  eleventh  and  twelfth  ribs,  which 
also   articulate  with  a  single  vertebra,  the  same  division  docs  not  exist;  but  the 

1  upper  fibres  of  the  ligament,  in  each  case,  are  connected  witli  the  vertebra  above, 
us  well  as  that  with  which  the  ribs  articulate. 
The  Capsular  Ligament  is  a  thin  and  loose  ligamentous  bag,  which  surrounds 
the  joint  between  the  head  of  the  rib  and  the  ftrticular  cavity  formed  by  the  June- 
lion  of  the  vertebrte.  It  is  very  thin,  firmly  connected  with  the  anterior  ligament, 
and  most  distinct  at  the  upper  atul  lower  parts  of  the  articulation. 
The  Interarticular  Ligament  is  situated  in  the  interior  of  the  joint.  It  consists 
of  a  short  band  of  fibres,  fiattened  from  above  downwards,  attached  by  one  extremity 
to  the  sharp  crest  on  the  heatl  of  the  rib,  and  by  the  other  to  the  ititervertebral 
disc.  It  divides  the  joint  into  two  cavities,  which  have  no  communication  with 
I 


li 
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one  auotlier,  and  are  each  lined  by  a  j*eparate  syuovial  membraoe.  Id  the  firat, 
dcventh,  and  twelftli  ribh$,  the  interurlicutar  ligament  does  not  exist;  consequently^ 
tbere  is  but  one  synovia!  membrane. 

Actions.  Ttie  movuments  permitted  in  tltese  articulations  are  liinltod  to  eleva- 
tion, depression,  and  a  sllgbt  nraount  of  mo^'ement  forwards  and  backwards.  The 
mobility,  however,  of  the  diflbrent  ribs  varies  very  mutf"b.  The  firyt  rib  is  almost 
entirely  immoveable,  excepting  in  deep  inspiration.  The  movement  of  the  second 
rib  is  also  not.  very  extensive.  In  the  other  ribsj  their  mobiliiy  increases  succes- 
sively to  the  last  two,  which  are  very  moveable.  The  ribs  are  generally  more 
moveable  iji  the  female  than  in  the  male. 

2.    ARTltULATlON    OF    TUE    NeCK    AND    Tl:BE11CLE    OF    THE    RlBS    WITH    THE 
TKiXaVERSE    PROCESSES. 

The  ligaments  connecting  these  parts,  are — 

Anterior  Costo-Transverse. 

Middle  CoHto-Transverse  (Interosseous). 

Por'terior  Costo-Tran averse. 

Capsular. 

The  Anferior  Cffsfo-Transcerse  Ltframeni  (fi^.  125)  is  a  broad  and  strong 
band  of  fibres,  attached  below  to  the  sharp  crest  on  the  upper  border  of  the  ueck 
of  each  rib^  and  passing  obliquely  upwards  and  outwards,  to  the  lower  border  of 

115. — Coato-Tranaverse  Articnhition.    Soen  from  abuve. 
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the  transverse  procees  immediately  above.  It  is  brouder  below  than  above,  broader 
and  thinner  between  the  lo%ver  riba  than  between  the  upper,  and  more  distinct  in 
front  than  behind.  This  ligament  is  in  relation,  in  front,  with  the  intercostal 
vessels  and  nerves  ;  behind,  with  the  Longissimns  dorsi.  Its  interuai  horder 
completes  an  aperture  formed  between  it  and  the  articular  proeeppes,  through 
which  pass  the  posterior  branches  of  the  intercostal  vessels  and  nerves.  Its  ex- 
ternal border  is  continuous  with  a  thin  aponeurofiis^  which  covers  the  External 
intercostal  muscle, 

'I\w  Jirst  and  last  ribs  have  no  anterior  costo-transverse  ligament. 

The  Middle  Costo-  Transtyerse  or  Interosseous  Ligament  consiet*  of  short,  but 
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strong,  fibres,  which  pass  between  the  rough  surface  on  the  posterior  part  of  the 
neck  of  each  rib,  and  the  anterior  surface  of  the  adjacent  transverse  process.  In 
order  fullj  to  expose  this  ligament,  a  horizontal  section  should  be  made  across  the 
transverse  process  and  corresponding  part  of  the  rib  ;  or  the  rib  may  be  forcibly 
separated  from  the  transverse  process,  and  its  fibres  torn  asunder. 

In  the  eleventh  and  twelfth  ribs^  this  ligament  is  quite  rudimentary. 

The  Posterior  Costo-  Transverse  Ligament  is  a  short,  but  thick  and  strong, 
fiisciculus,  which  passes  obliquely  from  the  summit  of  the  transverse  process  to  the 
rough  non-articular  portion  of  the  tubercle  of  the  rib.  This  ligament  is  shorter 
and  more  oblique  in  the  upper,  than  in  the  lower  ribs.  Those  corresponding  to 
the  superior  ribs  ascend,  and  those  of  the  inferior  ones  slightly  descend. 

In  the  eleventh  and  twelfth  ribs^  this  ligament  is  wanting. 

The  articular  portion  of  the  tubercle  of  the  rib,  and  adjacent  transverse  process, 
form  an  arthrodial  joint,  provided  with  a  thin  capsular  ligament  attached  to 
the  circumference  of  the  articulating  surfaces,  and  enclosing  a  small  synovial 
membrane. 

In  the  eleventh  and  twelfth  ribs,  this  articulation  is  wanting. 

Actions.  The  movement  permitted  in  these  joints,  is  limited  to  a  slight  gliding 
motion  of  the  articular  surfaces  one  upon  the  other. 

VII.  Articulation  of  the  Caktilages  of  the  Ribs  with  the  Sternum,  etc. 

The  articulation  of  the  cartilages  of  the  true  ribs  with  the  sternum  are  arthro- 
dial joints.     The  ligaments  connecting  them  are — 

Anterior  Costo- Sternal. 
Posterior  Costo- Sternal. 
Capsular. 

The  Anterior  CostO' Sternal  Ligament  ffig.  126)  is  a  broad  and  thin  membranous 
band  that  radiates  from  the  inner  extremity  of  the  cartilages  of  the  true  ribs  to 
the  anterior  surface  of  the  sternum.  It  is  composed  of  fasciculi,  which  pass  in 
different  directions.  The  superior  fasciculi  ascend  obliquely,  the  inferior  pass 
obliquely  downwards,  and  the  middle  fasciculi  horizontally.  The  superficial  fibres 
of  this  ligament  are  the  longest ;  they  intermingle  with  the  fibres  of  the  ligaments 
above  and  below  them,  with  those  of  the  opposite  side,  and  with  the  tendinous 
fibres  of  origin  of  the  Pectoral  is  major ;  forming  a  thick  fibrous  membrane,  which 
covers  the  surface  of  the  sternum.  This  is  more  distinct  at  the  lower  than  at  the 
upper  part. 

The  Posterior  Costo- Sternal  Ligament,  less  thick  and  distinct  than  the  ante- 
rior, is  composed  of  fibres  which  radiate  fi-om  the  posterior  surface  of  the  sternal 
end  of  the  cartilages  of  the  true  ribs,  to  the  posterior  surface  of  the  sternum, 
becoming  blended  with  the  periosteum. 

The  Capsular  Ligament  surrounds  the  joints  formed  between  the  cartilages  of 
the  true  ribs  and  the  sternum.  It  is  very  thin,  intimately  blended  with  the 
anterior  and  posterior  ligaments,  and  strengthened  at  the  upper  and  lower  part  of 
the  articulatiou  by  a  few  fibres,  which  pass  from  the  cartilage  to  the  side  of  the 
sternum.     These  ligaments  protect  the  synovial  membranes. 

Synovial  Membranes.  The  cartilage  of  the  first  rib  is  directly  continuous  with 
the  sternum,  the  synovial  membrane  being  absent  The  cartilage  of  the  second 
rib  is  connected  with  the  sternum  by  means  of  an  inter-articular  ligament,  attached 
by  one  extremity  to  the  cartilage  of  the  second  rib,  and  by  the  other  extremity  to 
the  cartilage  which  unites  the  first  and  second  pieces  of  the  sternum.  This 
articulation  is  provided  with  two  synovial  membranes.  That  of  the  third  rib  has 
also  two  synovial  membranes  ;  and  that  of  the  fourth,  fifth,  sixth,  and  seventh, 
each  a  single  synovial  membrane.     Thus  there  are  eight  synovial  cavities  in  tlie 


articulations  between  the  costal  cartilages  of  the  true  ribs  and  the  sternum.  They 
may  be  demonstrated  by  removing  a  thin  section  from  the  anterior  surface  of  the 
sternum  and  cartilages,  as  seen  in  the  fijrure.  After  middle  life,  the  articular 
surfaces  lose  their  polish,  become  roughened,  aad  the  synorial  membranes  appear 
to  be  wanting.  In  old  age,  the  articulations  do  not  exist,  the  cartilages  of  moat 
of  the  ribs  becoming  firmly  united   to  the  sternunu     The  cartilage  of  the  seventh 

I  a 6. — Costo-Stomal,  Costo-Xiphoid,  and  Intercostal  Articulations.    Anterior  View. 
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fiby  and  occasionally  also  thai  of  the  sixths  is  connected  to  the  anterior  surface  of 
the  fnsiform  appi^ndix,  by  a  lumd  of  ligamentous  fibres,  which  varies  in  length 
and  breadlli  in  different  ^uUjeris.     It  is  called  tlie  coxto-riphoid  lipament. 

Actions.  The  movements  which  are  perndtted  in  the  coeto-sternal  articulatioMi 
are  limited  to  elevation  and  depression;  and  these  only  to  a  slight  extent. 


LIGAMENTS  OF  THE  STERNUM. 
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RTICULATION   OP    THE    CaRTILAGE3    OF    TUE    HiBS    WITH    EACH    OTHER, 

The  Cttrtnan:e8  of  tlie  sixth,  geventh,  and  eighth  ribs  articulate,  by  their  lower 

Jers,  with    the  corrosjxinJing  margin  of  the  mljoining  cartilages,  by  means  of 

stnall,  smooth,  oblong-shaped   facet.     Each  articulatiou  in  enclosed   in  a   thin 

[eapjntlar  ligununt^  lined  by  synovial  membrane^  and  etrengtliened  externally  and 

iulernally   by   ligaiueutous   fibres  (intercostal    ligaments),   which    pass  from  one 

i  cartilage  to   the  other.     Sometimes  the  cartilage  of  the  fifth  rib,  more  rarely  that 

)  of  the    ninth,   articulates,  by    its    lower    border,    with    the    adjoining    cartilage 

by  a  gmall  oval  facet;  more  frequently  they  arc  connected  together  by   a  few 

ligamentous  fibres.  Occasionally,  the  articular  surfaces  above-mentioned  are  found 

wantlog. 

Artictjlation  of  the  Ribs  with  their  Cartilages. 

The  outer  extremity  of  each  costal  cartilage  is  received  into  a  deprcaaion  in  the 
sternal  end  of  the  ribs,  and  held  together  by  the  periosteum. 

117. — Articulations  of  Pelvis  and  Hip.    Anterior  View. 
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Vlil.  Ligaments  op  the  Stkuxum. 

The  first  and  second  pieces  of  the  Sternum  are  united  by  a  layer  of  cartilage 
which  rarely  ossifies,  except  at  an  advanced  period  of  life.  These  two  segments 
re  connected  by  a  anterior  and  posterior  ligament. 

The  anterior  xtenml  lignmrnt  consists  of  a  layer  of  fibres,  having  a  longitudinal 
direction;  it  blemld  with   the    fibres  of  the  anterior   costo-sternal    ligameuta  on 

I  both  eide^  and  with  the  aponeurosis  of  origin  of  the  Pecturalif*  m;yor.  This 
ligament  is  rougli,  irregular,  and  much  thicker  at  the  lower  than  at  the  upper  part 
Df  this  bone. 
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Tlie  posterior  sternal  ligament  is  disposed  iu  a  somewhat  similar  manner  on 
the  posterior  surfjMie  of  the  articulation. 

IX.  Articulation  of  the  Pelvis  witii  the  Spine. 

The  ligamenta  connecting  the  last  lurabar  vertebra  with  the  aacrum  are  similar 
to  lliose  which  connect  the  segments  of  the  gpine  with  each  other,  vii:.: — ^I.  The 
continuation  downwards  of  the  anterior  and  posterior  common  ligaments.  2.  The 
intervertebral  substance  connecting  the  flnttened  oval  surfaces  of  the  two  bones, 
and  forming  an  timjihiarthrodial  joint.  3.  Ligamenta  subtlava,  connecting  the 
arch  of  the  last  lumbar  vertebra  with  the  posterior  border  of  the  sacral  canal. 
4.  Cajisular  ligaments  co7mcctiug  the  articulating  processes  and  forming  a  double 
arthrodia.     5.   Inter  and  supraspinous  ligaments. 

The  two  proper  ligaments  connecting  the  pelvis  witli  the  spine  are  the  luinbo- 
sacrai  and  lumbo-iliac. 

The  Lnmbo-sacrnt  Ligament  (fig.  1 2 7)  is  a  short,  thick,  triangular  fasciculus, 
which  is  connected  above  to  the  lower  and  ft'ont  part  of  the  transverse  process  of 

128, — Ai-ticulationa  of  Pelvis  and  Hip.    Posterior  View. 
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the  last  lurabar  vertebra,  passes  obliquely  outwardsi,  and  is  attaclnd  below  to  llir 
lutera!  surface  of  the  bns^e  of  the  sacrum,  becoming  blended  with  the  anterior  sacru- 
iliac  ligament.     This  ligament  is  in  relation  in  front  with  the  IVtuB  muscle. 

The  Lumho'itiac  Ligament  (lig,  1 27)  pa^^es  horizontally  outwards  from  the 
ni>ex  of  the  transverse  process  of  the  last  lumbar  verlebrn,  to  the  crest  of  the 
ilium  immedietelj  in  front  of  the  sacro-ilinc  articulation.  It  is  of  a  triangular 
form,  thick  and  narrow  internally,  broad  and  thinner  externally.  It  is  in  relation, 
in  front,  with  the  Psoas  muscle;  liehind,  with  the  muscles  occupying  the  vertebral 
groove;  above,  with  the  Quadratu^  luraborum. 
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X.  Articulations  of  the  Pelvis. 

The  Ligaments  connecting  the  bones  of  the  pelvis  with  each  other  may  be 
divided  into  four  groups.  I.  Those  connecting  the  sacrum  and  ilium.  2.  Those 
passing  between  the  sacrum  and  ischium.  3.  Those  connecting  the  sacrum  and 
coccyx.     4.  Those  between  the  two  pubic  bones. 

I.  Articulation  of  the  Sacrum  and  Ilium. 

The  sacro-iliac  articulation  is  an  amphiarthrodial  joint,  formed  between  the 
lateral  surfaces  of  the  sacrum  and  ilium.  The  anterior  or  auricular  portion  of 
each  articular  surface  is  covered  with  a  thin  plate  of  cartilage,  thicker  on  the 
sacrum  than  on  the  ilium.  The  surfaces  of  these  cartilages  in  the  adult  are  rough 
and  irregular,  and  separated  from  one  another  by  a  soft  yellow  pulpy  substance. 
At  an  early  period  of  life,  occasionally  in  the  adult,  and  in  the  female  during 
pregnancy,  they  are  smooth,  and  lined  by  a  delicate  synovial  membrane.  The 
ligaments  connecting  these  surfaces  are  the  anterior  and  posterior  sacro-iliac. 

The  Anterior  Sacro-iliac  Ligament  consists  of  numerous  thin  ligamentous 
bands,  which  connect  the  anterior  surfaces  of  the  sacrum  and  ilium. 

The  Posterior  Sacro-iliac  (fig.  128)  is  a  strong  interosseous  ligament,  situated 
in  the  deep  depression  between  the  sacrum  and  ilium  behind,  and  forming  the 
chief  bond  of  connexion  between  those  bones.  It  consists  of  numerous  strong 
fasciculi,  which  pass  between  the  bones  in  various  directions.  Three  of  these  are 
of  large  size;  the  two  superior,  nearly  horizontal  in  direction,  arise  from  the  first 
and  second  transverse  tubercles  on  the  posterior  surface  of  the  sacrum,  and  are 
inserted  into  the  rough  uneven  surface  at  the  posterior  part  of  the  inner  surface 
of  the  ilium.  The  third  fasciculus,  oblique  in  direction,  is  attached  by  one  ex- 
tremity to  the  third  or  fourth  transverse  tubercle  on  the  posterior  surface  of  the 
sacrum,  and  by  the  other  to  the  posterior  superior  spine  of  the  ilium;  it  is  some- 
times called  the  oblique  sacro-iliac  ligament. 

2.  Ligaments  connecting  the  Sacrum  and  Ischium. 

The  Great  Sacro- Sciatic  (Posterior). 
The  Lesser  Sacro-Sciatic  (Anterior). 

The  Great  or  Posterior  Sacro-Sciatic  Ligament  is  situated  at  the  lower  and 
back  part  of  the  pelvis.  It  is  thin,  fiat,  and  triangular  in  form;  narrower  in  the 
middle  than  at  the  extremities;  attached  by  its  broad  base  to  the  posterior  inferior 
spine  of  the  ilium,  to  the  third  and  fourth  transverse  tubercles  on  the  sacrum,  and 
to  the  lower  part  of  the  lateral  margin  of  that  bone  and  the  coccyx;  passing 
obliquely  downwards,  outwards,  and  forwards,  it  becomes  narrow  and  thick ;  and 
at  its  insertion  into  the  inner  margin  of  the  tuberosity  of  the  ischium,  it  increases 
in  breadth,  and  is  prolonged  forwards  along  the  inner  margin  of  the  ramus,  forming 
what  is  known  as  the  falciform  ligament.  The  free  concave  edge  of  this  ligament 
has  attached  to  it  the  obturator  fascia,  with  which  it  forms  a  kind  of  groove,  pro- 
tecting the  internal  pudic  vessels  and  nerve.  One  of  its  surfaces  is  turned  towards 
the  perinaeum,  the  other  towards  the  Obturator  internus  muscle. 

The  posterior  surface  of  this  ligament  gives  origin,  by  its  whole  extent,  to  fibres 
of  the  Gluteus  maximus.  Its  anterior  surface  is  united  to  the  lesser  sacro-sciatic 
ligament.  Its  superior  border  forms  the  lower  boundary  of  the  lesser  sacro- 
sciatic  foramen.  Its  lower  border  forms  part  of  the  boundary  of  the  perinaeum. 
It  is  pierced  by  the  coccygeal  branch  of  the  sciatic  artery. 

The  Lesser  or  Anterior  Sacro-Sciatic  Ligament,  much  shorter  and  smaller 
than  the  preceding,  is  thin,  triangular  in  form,  attached  by  its  apex  to  the  spine 
of  the  ischium,  and  internally,  by  its  broad  base,  to  the  lateral  margin  of  the 
sacrum  and  coccyx,  anterior  to  the  attachment  of  the  great  sacro-sciatic  ligament, 
with  which  it«  fibres  are  intermingled. 
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It  is  in  relation,  ant^riorh/,  with  tlu5  Coccygeus  muscle  ;  posferiorh/,  it  is 
covered  l>y  tin?  jK»steriur  ligiitnont,  tind  orosseil  by  tLe  pudic  vessels  and  nerve. 
Its  superior  border  forms  the  lower  boundary  of  the  great  sacro-sciatic  foramen  ; 
its  inferior  bordcTy  part  of  tlie  lesser  sttcro-sciatic  foramen. 

These  t\\'o  ligaments  convert  thti  sucro-dciatle  notches  into  foramina.  The 
superior  or  great  sacro-sciatic  foramen  is  bounded,  in  front  and  above,  by  the 
posterior  border  of  the  os  innomtuatum ;  behind,  by  the  {^reat  sacro-sciatic  liga- 
ment;  and  below,  by  tho  leaser  ligament.  It  is  partially  lilied  up,  in  i!ie  recent 
state,  by  tlic  Pyriformis  muscle.  Above  this  muscle,  the  jrJuteal  vessels  and 
superior  gluteal  nerve  einerf^e  from  the  pelvis  ;  and  IjpIow  it,  the  ischiatic  vessels 
and  nerves,  the  internal  piulic  vessels  and  nerve,  and  the  nerve  to  the  Obturator 
iuteruus.  The  inferior  or  lesser  sacro-sciatic  foramen  is  bounded,  in  front,  by  the 
tuber  ischii  ;  above,  by  the  spine  and  lesser  ligament  ;  beliind,  by  the  greater 
ligament.  It  transmits  the  tendon  of  the  Obturator  in  torn  us  muscle,  its  nerve, 
and  the  pudic  vessels  and  nerve. 


3.  Articulation  of  toe  Sacrum  and  Coccyx. 

This  arlicuhition  is  an  amphiarthrodial  joint,  formed  between  the  oval  surface 
on  the  summit  of  the  sacrum,  and  the  base  of  the  coccyx.  It  is  analogous  to  the 
joints  between  the  hodiet*  of  the  vertebrce,  and  is  connected  by  similar  ligaments. 
They  are  the — 

Anterior  Sacro-Coccygeal. 
Posterior  Sacro-Coccygeal. 
Inter-ar(icular  Filtro- Cartilage. 

The  .interior  Sacro' Coccygeal  Ligament  consists  of  a  few  irregular  fibres, 
which  descend  from  the  anterior  surface  of  tht^  sacrum  to  tho  front  of  the  coccyx, 
becoming  Ijlended  witli  the  perioj^teum. 

The  Posterior  Sarro-Cocfifgeal  Lignment  is  a  flat  band  of  ligamentous  fibres, 
of  a  pearly  tint,  which  arises  from  the  margin  of  the  lower  oritice  of  the  sacral 
canal,  and  descends  to  be  inserted  into  the  posterior  surface  of  the  coccyx.  This 
ligament  completes  the  lower  and  back  part  of  the  sacral  canal.  Its  superficial 
fibres  are  much  longer  than  the  deejj-seated  ;  the  latter  extend  from  the  apex  of 
the  sacrum  to  the  upper  cornua  of  the  coccyx.  This  ligament  is  in  relation  in 
front  with  the  arachnoid  membrune  of  the  sacral  caual,  a  portion  of  the  sacruni. 
and  almost  the  whole  of  the  posterior  surface  of  the  coccyx ;  behind,  with  the 
Gluteus  maxiitius. 

An  Infer-articttlar  Fthro- Cartilage  is  interposed  between  the  contiguous  sur- 
faces of  the  sacrum  and  coccyx  ;  it  ditiers  from  that  interposed  between  the  bodies 
of  the  vertebrm,  in  being  thinner,  aud  its  centra!  }^iart  more  firm  in  texture.  It  is 
somewhat  thicker  in  front  iind  behind,  than  at  the  sides.  Occasionally  a  synovial 
membrane  is  found  where  the  coicyx  is  freely  moveable,  which  is  more  especially 
the  case  during  pregnancy. 

The  different  segments  of  the  coccyx  are  connected  t<igether  by  an  extension 
downwards  of  the  anterior  and  posterior  sacro-coccygeal  ligaments,  a  tliio  annular 
disc  of  fibro-cartilagc  being  interposed  between  each  of  the  bones.  In  the  adult 
male,  all  the  pieces  become  ossiiied  ;  but  in  the  female,  this  does  not  commonly 
occur  until  a  later  period  of  life.  The  separate  Begments  of  the  coccyx  are  first 
united,  aud  at  a  more  advanced  age  the  joint  between  the  sacrum  and  tho  coccyx 
is  obliterated. 

Actions.  The  movcTuents  which  take  phice  between  the  sacrum  and  coccyx, 
aud  between  the  different  pieces  of  the  latter  bone,  arc  slightly  forwards  and  back- 
wards ;  they  are  very  limited.     Their  extent  increases  during  pregnancy. 

4.  Akticui.ation  of  the  Pubes. 

The  articulation  between  the  pubic  bones   is   an  ampliiartlirodial  joiut,  fonntd 
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by  the  janction  of  the  two  oval  surfaces  which  has  received  the  name  of  the 
symphysis.     The  ligaments  of  this  articulation  are  the 

Anterior  Pubic.  Posterior  Pubic. 

Superior  Pubic.  Sub-Pubic. 

Inter-articular  Fibro-Cartilage. 

The  Anterior  Pubic  Ligament  consists  of  several  superimposed  layers,  which 
pass  across  the  front  of  the  articulation.  The  superficial  fibres  pass  obliquely 
from  one  bone  to  the  other,  decussating  and  forming  an  interlacement  with  the 
fibres  of  the  aponeurosis  of  the  External  oblique  muscle.  The  deep  fibres  pass 
transversely  across  the  symphysis,  and  are  blended  with  the  inter-articular  fibro- 
cartilage. 

The  Posterior  Pubic  Ligament  consists  of  a  few  thin,  scattered  fibres,  which 
unite  the  two  pubic  bones  posteriorly. 

The  Superior  Pubic  Ligament  is  a  band  of  fibres,  which  connects  together  the 
two  pubic  bones  superiorly. 

The  Sub'Pubic  Ligament  is  a  thick,  triangular  arch  of  ligamentous  fibres, 
connecting  together  the  two  pubic  bones  below,  and  forming  the  upper  boundary 
of  the  pubic  arch.  Above,  it  is  blended  with  the  inter-articular  fibro-cartilage ; 
laterally,  with  the  rami  of  the  pubes.  Its  fibres  are  of  a  yellowish  colour,  closely 
connected,  and  have  an  arched  direction. 

119. — ^Vertical  Section  of  the  Symphysis  Pubis. 
Idade  near  its  Posterior  Surface. 
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The  Inter-articular  Fibro-Cartilage  consists  of  two  oval-shaped  plates,  one 
covering  the  surface  of  each  symphysis  pubis.  They  vary  in  thickness  in 
different  subjects,  and  project  somewhat  beyond  the  level  of  the  bones,  espe- 
cially behind.  The  outer  surface  of  each  plate  is  firmly  connected  to  the  bone 
by  a  series  of  nipple-like  processes,  which  accurately  fit  within  corresponding 
depressions  on  the  osseous  surface.  Their  opposed  surfaces  are  connected,  in  the 
greater  part  of  their  extent,  by  an  intermediate  elastic  fibrous  tissue  ;  and  by 
their  circumference  to  the  various  ligaments  surrounding  the  joint.  An  interspace 
is  left  between  the  plates  at  the  upper  and  back  part  of  the  articulation,  where 
the  fibrous  tissue  is  deficient,  and  the  surface  of  the  fibro-cartilage  is  lined  by 
epithelium.  This  space  is  found  at  all  periods  of  life,  both  in  the  male  and 
female ;  but  it  is  larger  in  the  latter,  especially  during  pregnancy,  and  after 
parturition.  It  is  most  frequently  limited  to  the  upper  and  back  part  of  the  joint; 
but  it  occasionally  reaches  to  the  front,  and  may  extend  the  entire  length  of  the 
cartilages.  This  structure  may  be  easily  demonstrated,  by  making  a  vertical 
section  of  the  symphysis  pubis  near  its  posterior  surface. 
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Tlie  Obturator  Ligament  \»  more  properly  regarded  a-s  aiialogotis  to  the  inua- 
cular  faeciae,  with  which  it  will  therefore  be  descril:»e<1. 


ARTICULATIONS  OF  THE  UPPER  EXTREMITY. 

The  articulations  of  the  Upper  Extremity  may  be  arranged  in  the  following 
groups: — I.  St<?nio-cIavicular  articiilation.  IT.  Scapulo-clavlculur  articulation, 
III,  Lignments  of  the  Scapula.  IV.  Shouklei-joiut.  V.  Elbow-joint. 
VI.  Radio-ulnar  articulalion.  VII.  Wrist-joint.  VIII.  Articulations  of  i\w 
Carpal  bones.  IX,  Carpo-raotacarpal  aniculations.  X.  JVletaearpo-plialangeal 
articulations.     XI.  Articulations  of  the  Phalanges. 

130.— Stemo-Clavicular  Articulation.    Anterior  View. 
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L  Sterno-Clavtculae  Articulation. 

The  Sterno' Clavicular  is  an  arthrodia!  joint.  The  parts  entering  into  iti» 
fornuitiou  are  the  sternal  end  of  the  clavicle,  the  u|>ppr  and  lateral  part  of  the 
first  piece  of  the  sternum,  and  the  cartilage  of  tlie  first  rib.  The  articular  surface 
of  the  clavicle  is  uiurh  longer  than  that  of  the  sternum,  and  invested  with  a 
layer  of  cartilage,*  which  is  considerably  thicker  than  that  on  tl»e  latter  bone. 
The  Hgamenta  of  this  joint  are  the 

Anterior  Sterno-Clavicular.  Inter-Clavicular. 

Posterior  Stemo-Clavictilar,  Costo-Ctavicular  (rhomboid). 

Iiiterarticular  Fibro-Cartilage. 

The  Anterior  Sferna- Clavicular  Ligament  is  a  broad  band  of  fibres,  which 
covers  the  anterior  surface  of  the  articulation,  being  attached^  above,  to  the  upper 
and  front  part  of  the  inner  extremity  of  the  clavicle;  and,  passing  obliquely 
downwards  and  inwards,  ie  attached,  below,  to  the  front  and  upper  part  of  the 
first  piece  of  the  fiternnm.  This  ligament  is  coTered  in  front  by  the  sternal 
portion  of  the  Sterno-cleido-ma^toid  and  the  integument;  behtniJ,  it  is  in  relation 
with  the  intcrnrticular  fibro-cartilage  and  the  two  synovial  membranes. 

The  Posterior  Sterno-  Cfarictfiar  Ligament  is  a  similar  band  of  fibres,  which 
covers  the  posterior  surface  of  the  articulation,  l»cing  at^Ached,  above,  to  the  pos- 
terior part  of  the  inner  extremity  of  the  clavicle;  and  which,  passing  obliquely 
downwsffds  and  inwards,  is  connected,  below,  to  the  posterior  and  upper  part  of 

'  According  to  Bruch,  the  sternal  end  of  the  davicle  is  covered  by  a  tissue,  which  in 
rather  fibrouHthaa  cartilaginous  in  structure. 
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the  fttemuin.     It  is  in  relstion,  in  front,  with  the  interarticular  fibro-cartilage  and 
Bjnovial  membranes;  behind,  with  the  Sterno-hyoid  and  Sterno-thyroid  muscles. 

The  Interclavicular  Ligament  is  a  flattened  liganientous  bund,  which  varies 
considerably  in  form  and  size  in  different  individuals;  it  passes  from  the  upper 
part  of  the  inner  extremity  of  one  clavicle  to  the  other,  and  is  closely  attached  to 
the  upper  margin  of  ilie  sternum.  It  is  in  relation,  in  front,  with  the  integument; 
hind  with  the  Stemo- thyroid  niascle?. 

The   Costo- Clavicular  Ligament  (rhomboid)  is  short,  flat,  and  strong:  it  is   of 

rhomboid  form,  attached,  below,  to  the  upper  and  inner  part  of  the  cartilage  of 

e  first  rib:  it  ascends  obliquely  backwards  and  outwards,  and  is  attached,  above, 

the  rhomboid  depression  on   the  under  surface  of  the  clavicle.     It  is  in  rela- 

in   front,   with   the  tendon  of  origin   of  the   Subclavius;  behind,   with   the 

ibclaviao  vein. 

The  Interarticular  FibrO' Cartilage  ia  a  flat  and  nearly  circular  disc,  inter- 
between  the  articulating  surfacea  of  the  sternum  and  clavicle.  It  is  attached 
above,  to  the  upper  and  posterior  border  of  the  clavicle;  below,  to  the  cartilage  of 
ihe  first  rib,  at  its  junction  with  the  sternum:  and  by  its  circumference  to  the 
anterior  and  posterior  sterno-clavicular  ligament*.  It  is  thicker  at  the  circum- 
rence,  especially  its  upper  and  back  part,  than  at  its  centre,  or  below.  It 
Tides  the  joint  into  tAvo  cavities,  each  of  which  is  furnished  with  a  separate 
ial  membrane;  when  the  fibro-cartilage  is  perforated,  which  not  unfrequently 
ITS,  the  synovial  membranes  communicate. 
the  two  Synovial  Membranes  found  in  this  articulation,  one  is  reflected  from 
the  sternal  end  of  tlie  clavicle,  over  the  adjacent  surface  of  the  fibro-cartilage,  and 
cartilage  of  the  fii-st  rib;  the  other  is  placed  between  the  articular  surface  of  the 
sternum  and  adjacent  surface  of  the  fibro-cartilage;  the  latter  is  the  more  loose  of 
the  two.     They  seldom  contain  much  synovia. 

Actions,  Thia  articulation  is  the  centre  of  the  movements  of  the  shoulder,  and 
admits  of  motion  in  nearly  every  direction  ^ — upwards,  downwards,  backwards, 
forwards,  as  well  as  circumduction;  the  sternal  end  of  the  clavicle  and  the  inter- 
articular cartilage  gliding  on  the  articular  stirface  of  the  sternum. 


I 


n.    SCAPCLO-CLAVTCFLiR   ARTICULATION*. 


i. 


The  Scapulo' Clavicular  is  an  arthrodial  joint,  formed  between  the  outer 
extremity  of  the  clavicle,  and  the  upper  edge  of  the  acromion  process  of  th« 
scapula.     Its  ligaments  are  the 

Superior  Acroraio-Clavicular. 
Ltferior  Acromio-Clavicular. 

{  Trapezoid 
Coraco-Clavicular-'        ntid 

I     Conoid. 
Interarticular  Fibro-Cartilage. 

The  Superior  Acromio- Clavicular  Ligament  la  a  broad  band,  of  a  quadrilateral 
form,  which  covers  iho  superior  part  of  the  articulation,  extending  between  the 
upper  part  of  the  outer  end  of  the  clavicle,  and  the  adjoming  part  of  the  acromion. 
It  is  composed  of  parallel  fibres,  which  interlace  with  the  aponeurosis  of  the 
Trapezius  and  Deltoid  muscles;  below,  it  is  in  contact  with  the  interarticular 
fibro-cartilage  and  synovial  membranes. 

The  Inferior  Acromio- Clavicular  Ligament,  somewhat  thinner   than  the  pre - 
ding,  covers  the  under  part  of  the  articulation,  and  is  attached  to  the  adjoining 
irfacee  of  the  two  bones.     It  is  in  relation,  above,  with  the  interarticular  fibro- 
ge  (when  it  exists)  and  the  synovial  membranes  ;  below,  with  the  tendon  of 
_        upraspinatus.     These  two  ligaments  are  continuous  with  each  other  in  front 
and  behind,  and  form  a  complete  capsule  around  the  joint. 

N 


178 


ARTICULATIONS. 


The  CoracO' Clavicular  Ligament  eervos  to  connect  the  clavicle  with  the 
coriicoid  process  of  the  scapula.  It  consists  of  two  faaciculi,  called  the  trapezoid 
and  conoid  liguineiits. 

The  trapezoid  ligament^  the  anterior  and  external  fasciculus,  ia  broad,  thin, 
and  quadrilateral :  it  is  phiced  obliquuly  between  the  coracoid  process  and  the 
clavicle.  It  is  attached,  below,  to  the  upper  Burfuce  of  the  coracoid  process; 
above,  to  the  oblique  line  on  the  under  surface  of  the  clavicle.  Its  anterior  border 
is  free  ;  its  posterior  border  is  joined  with  the  conoid  ligaiaeiit,  the  two  forming 
by  their  junction  a  projecting  angle. 

The  conoid  liffume/if,  the  posterior  and  internal  fasciculus,  ia  a  dense  band  of 
fibres,  conical  in  form,  the  base  being  turned  upwunls,  the  euniniit  downwards. 
It  is  attached  by  its  apex  to  a  rough  depression  at  the  base  of  the  coracoid  process, 


J  31. — The  Left  Shoulder-Joint,  Scapulo-Clavicular  Articuktioua 
and  Proper  Ligaments  of  Scapula. 
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internal  to  the  preceding ;  above,  by  its  expanded  base,  to  the  conoid  tubercle  on 
the  under  surface  of  the  clavicle,  and  to  a  line  ]>roceeding  internally  from  it  for 
hidf  an  inch.  These  ligamenta  are  in  rcliUion,  in  front,  witJi  the  Subclaviu.s ; 
behind,  with  the  Trapezius;  they  serve  to  limit  rotation  of  the  scapula  forwards 
and  lmickwar<l(*. 

The  Interarticular  Fihrn-Cartilage  is  most  frequently  absent  in  this  articulation. 
When  it  exists,  it  generally  only  pnrtinHy  separates  the  articular  surfaces,  and 
occupies  the  upper  part  of  the  articulation.  More  rarely,  it  completely  separates 
the  joint  into  two  cavities. 
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There  are  two  St/novial  Membranes  where  a  complete  ititerarticular  carLilugo 
lists  ;  more  frequently,  there  is  only  one  synovial  menibranc. 
Actions,  The  movement*  of  this  articuhilion  are  of  two  kinds,  I.  A  gliding 
L»tion  of  the  articular  end  of  the  clavicle  on  the  acromion.  2.  Uotiitiou  of  the 
upala  forwards  and  liackwardrf  u|K>n  the  chiviclo,  the  exttjnt  of  this  rotation  being 
by  the  two  portions  of  the  coraco-cluvicular  li»^umont. 

III.  Propeu  Ligaments  op  the  Scapula. 

The  proper  ligaments  of  the  acnpula  are,  the 

Coraco-acroraial.  Transverse. 

The  Coraccacromial  Ligameni  is  a  broad,  thin,  flat  band,  of  a  triangular 
bape,  extended  transversely  above  the  upper  purt  of  the  shoulder-joint,  between 
fce  coraooid  and  acromion  processes.  It  is  attached,  by  its  apex,  to  the  summit 
'the  ncromion  just  in  front  of  the  articular  surface  for  the  clavicle  j  and  by  its 
base,  to  the  whole  length  of  the  outer  border  of  the  corneoid  ]>rocess.  Its 
sterior  fibres  are  directed  obli((uely  biickwards  and  outwards,  its  anterior  lil»res 
transversely.  Th»«  ligsiiut.*nt  coinplL'te!*  the  vault  formed  by  tlie  conicoid  and  m-ro- 
mion  processes  for  the  protection  of  the  head  of  the  humerus.  It  is  in  rehition, 
Above,  with  the  clavicle  and  under  surface  of  the  Delt^jid  ;  below,  with  the  t^'udoti 
of  the  Supraspinatus  muscle,  a  bursa  being  interposed.  Its  anterior  border  is 
continuous  with  a  dense  cellular  lamina  that  passes  beneath  the  Deltoid  upon  the 
tendons  of  the  Supra-  and  Infraspinatus  muscles. 

The  Transverse  or  Coracoid  Ligament  converts  the  suprascapular  notch  into 
»  foramen.  It  is  a  thin  and  fiat  fasciculus,  narrower  at  the  middle  than  at  tho 
extremities,  attached,  by  one  end,  to  the  base  of  the  coracoid  process,  and  by  the 
other,  to  the  inner  extremity  of  the  scapular  notch.  The  suprascapular  nerve 
through  the  foramen  ;   the  suprascapular  vessels  above  it, 

rv.  Shoulder-Joint. 

Tlie  Shoulder  is  an  enarthrodial  or  ball-and-socket  joint.  The  bones  entering 
to  its  formation,  are  the  large  globular  head  of  the  humerus,  received  into 
e  shallow  glenoid  cavity  of  the  scapula,  an  arrangement  wliich  permits  of 
considerable  movement,  whilst  the  joint  itself  is  protected  againf*t  displace- 
ent  by  the  stroug  ligaments  and  tendons  which  surround  it,  and  above  by  an 
ched  vault,  formed  by  the  under  surface  of  the  coracoid  and  acromion  processes, 
id  the  coraco-acromial  ligament.  The  articular  surfaces  are  co\'ered  by  a 
kyer  of  cartilage  :  that  on  the  head  of  the  hinuenis  is  thicker  at  the  (rentre  than 

the  circumference,  the  reverse  being  observed  in  the  glenoid  cavity.  The  liga- 
ments of  the  shoulder  are,  the 


Capsular. 


Col*aco-humeral. 


Glenoid.* 


The 


Capsular  Ligament  coraptetely  encircles  the  articulation  ;  being  attached, 

jve,  to  the  circumference  of  the  glenoid  cavity  beyond   the  glenoid   ligaiuent ; 

elow,  to  the  anatomical  neck  of  the  humerus,  approaching  nearer  to  tho  articular 

tilage  above,  than  in  the  rest  of  its  extent.       It  is  thicker  above  than  below, 

arkably  loose  and  lax,,  aud  umcSi   hirger  and  longer  tliun  is  necessary   to  keep 

bones  in  contact,  allowing  them  to  be  separated  from  each  other  more  thim  an 

,  an  evident  provision  for  that  extreme  freedom  of  movement  which  is  peculiar 

this  articulation.     Its  external  surface   is  strengthened,  above,  by  the  Supra- 

^inatns  ;  above  and  internally,  by  the  coraco-huineral  ligament  ;  below,  by  the 

of  the  Triceps  ;  externally,  by  the  tendons  of  the   lufraHpinatus  and 

lie  long  tendon  of  origin  of  the  Biceps  muscle  also  acts  as  one  of  the  ligaments  of 
I  joint 
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Teres  minor;  and  internally,  by  the  tendon  of  tlu?  SiibseapiilariR.  T!ie  capsular 
ligament  usuallj  presents  tbree  openings:  one  at  its  inner  Bide,  below  tlie  corucoid 
process,  partially  filled  up  by  the  tendon  of  the  Subscapwlaris;  it  establishes  a 
communication  between  the  pynovial  membrane  of  the  joint  and  a  burea  beneath 
the  tendon  of  that  mnsele.  The  second,  which  ia  not  constant,  is  at  the  outer 
part,  where  a  counuunicatiou  sometimes  exists  between  the  joint  and  a  bursal  sac 
belonging  to  the  Infraspinatus  muscle.  The  third  is  seen  in  the  lower  border  of 
the  ligament,  between  tlie  two  tuberosities,  for  the  passage  of  the  long  tendon  of 
the  Biceps  muscle. 

The  Coraco-humeral  or  Aecessort/  Liffament  is  a  broad  hand  which  strengthens 
the  upptT  and  inner  part  of  the  capsular  Hgameat.  It  arises  trora  the  outer  border 
of  the  coracoid  process?,  and  descends  obliquely  downwards  nnd  outwards  to  the 
front  of  the  great  tuberosity  of  the  humerus,  being  blended  with  the  tendon  of  the 
Supraspinatus  muscle.  This  ligament  is  intimately  united  to  the  capsular  in  the 
greater  pnrt  of  its  extent. 

The  Glenoid  Ligament  is  a  firm  fibrous  band  attached  round  the  margin  of 
the  glenoid  cavity.  It  is  triangular  on  section,  the  thickest  portion  licing  fixed  to 
the  circumference  of  the  cavity,  the  free  edge  being  thin  and  sharp.  It  is  con- 
tinuous above  with  the  long  tendon  of  the  Biceps  muscle,  which  bifurcates  at  the 
npper  part  of  the  cavity  into  two  fasciculi,  which  encircle  its  margin,  and 
unite  at  its  lower  part.  This  ligament  deepens  the  cavity  for  articulation,  and 
protects  the  edges  of  the  bone.     It  is  lined  by  the  synovial  membrane. 

The  Si/novia/  Membrane  lines  the  margin  of  the  glenoid  cavity  and  the  fibro- 
cartilaginous rim  surrounding  it;  it  is  then  reflected  over  the  internal  surface  of  the 
capsular  ligament,  covers  the  lower  part  and  i?ides  of  the  neck  of  the  humerus,  and 
is  continued  a  short  distance  over  the  cartilage  covering  the  head  of  that  bone.  The 
long  tendon  of  the  Biceps  muscle  which  passes  through  the  joint,  is  enclosed  in  a 
tubular  sheath  of  synovial  meubrane,  which  is  reflected  upon  it  at  the  point  where 
it  perforates  the  capsule*  and  ia  continued  around  it  as  far  as  the  summit  of  the 
glenoid  cavity.  The  tendon  of  the  Biceps  Is  thus  enabled  to  traverse  the  articu- 
lation, but  is  not  contained  in  the  interior  of  the  pynovial  cavity.  The  synovial 
membrane  communicates  with  a  large  bursal  sac  beneath  tbf  tendon  of  the  Sub- 
scapularis,  by  an  opening  at  the  inner  side  of  the  capsular  ligament;  it  also 
occasionally  communicates  with  another  bursal  sac,  beneath  the  tendon  of  the 
Infraspinatus,  tlirough  an  orifice  at  its  outer  part.  A  third  bursal  sac,  which 
does  not  communicate  with  the  joint,  is  placed  between  the  under  surface  of  the 
deltoid  find  the  outer  surface  of  the  capsule. 

The  Muscles  in  relation  with  the  joint  are,  above,  the  Supraspinatus;  below, 
the  long  head  of  the  Triceps;  internally,  the  Subscapularis;  externally*  the  Infra- 
spinatus, and  Teres  minor;  within,  the  long  tendon  of  the  Biceps.  The  Deltoid 
is  placed  most  externally,  and  covers  the  articulation  on  its  outer  side,  as  well  as 
in  front  and  behind. 

The  .Arteries  supplying  the  joint,  are  articular  branches  of  the  anterior  and 
posterior  circumflex,  and  suprascapular. 

The  Nerves  are  derived  from  the  circumflex  and  suprascapular. 

Actions.  The  shoulder-joint  is  caj)able  of  movement  in  every  direction, 
forwards,  backwards,  abduction,  adduction,  circumduction,  and  rotation. 


V.  Elbow-Joint. 

The  Elbow  is  a  ffinffh/moid  or  hinge  joint.  The  bones  entering  into  its  form- 
ation are  the  trochlear  surface  of  the  humerus,  which  is  received  in  the  greater 
sigmoid  cavity  of  the  ulna,  and  admits  of  the  movements  peculiar  to  this  joint, 
those  of  flexion  and  extension,  whilst  the  cup-shaped  depression  on  the  head  of  the 
radius  articulates  with  the  radial  tuberosity  of  the  humerus,  and  the  circumference 
of  the  head  of  the  radius  with  the  lesser  sigmoid  cavity  of  the  ulna,  allowing  of 
the   movement    of  rotation    of  the   radius  on   the  ulna,    the    chief  action   of  the 
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J  3*. — Left  Elbow-Joint,  allowing  Anterior 
and  Internal  Ligaments. 


sopertor  radio-ulnar  articulation.     The  articular  surfaces  are  covered  with  a  thin 
I       Ujer  of  cartilage,  and  connected  together  by  t}ie  foIJowing  ligaments: — 

^K  Anterior  Ligament.  Internal  Lateral. 

^H  Posterior  Ligament.  External  Lateral. 

^F    ^Hie  Anterior  Ligamcut  (fig,  1 32)  is  abroad  and  thin  fibrous  layer,  which  covers 
the  anterior  surface  of  the  joint.     It   13  attached   to   the   front   of  the  humerus 
^immediately    above    the    coronoid    fossa;    below,  to   the  anterior  surface  of  the 
Boid  process  of  the  ulna  and  orbicular   ligament,  being   continuous  on  each 
Jde  with  the  lateral   ligaments.      Its   superficial   or  oblique   fibres  pas3  from  the 
pnnner  condyle  of  the  humerus  outwards  to  the  orbicular  ligament.     Tlie  middle 
vertical  in  direction,  pass  from  the  upper  part  of  the  coronoid  depression, 
become  blended  with   the   preceding.     A  third,  or  transverse   set,  intersect 

these  at  right  angles.  This  lignment  is 
in  relation,  in  front,  with  the  Braehialis 
anticus;  behind,  with  the  synovial  mem- 
l»rane. 

The  Posterior  Ligament  is  a  thin  and 
loose  menbranous  fold,  attached,  above, 
to  the  lower  end  of  the  humerus,  imme- 
diately above  the  olecranon  depression; 
below,  to  the  margin  of  the  olecranon. 
The  superficial  or  transverse  fibres  pass 
between  the  ndjiicent  margins  of  the  ole- 
cranon fossa.  Thedeeper  portion  consists 
of  vertical  fibres,  which  pass  from  the 
upper  part  of  the  olecranon  fossa  to  the 
margin  of  the  olecranon.  This  ligameut 
is  in  relation,  behind,  with  the  tendon  of 
the  Triceps  and  the  Anconeus;  in  front, 
witli  the  synovial  membrane. 

The  Internal  Lateral  Ligament  is  a 
thick  triangukr  band  of  ligamentous 
fibres,  consisting  of  two  dietinct  portions, 
an  anterior  and  posterior.  The  anterior 
portion,  directed  obliquely  forwards,  is 
attached,  above,  by  its  ajiex,  to  the  front 
part  of  the  internal  condyle  of  the  hume- 
rus; and,  below,  by  its  broad  base,  to  the 
inner  margin  of  the  coronoid  process. 
The  posterior  portion^  also  of  triangular 
form,  is  attnrhod,  above,  by  its  apex,  to 
the  lower  and  back  part  of  the  internal 
condyle;  below,  to  the  inner  margin  of 
the  olecranon.  This  ligament  is  in  rela- 
tion, internally,  with  the  Triceps  and 
Flexor  carpi  uluaris  muscles,  and  the 
ulnar  nerve. 
The  External  Latcrui  Ligament  {fig.  1 33)  is  a  short  and  narrow  fibrous  fasci- 
culus, less  distinct  than  the  internal  attached,  above,  to  the  external  condyle  of 
the  humerus;  below,  to  the  orbicular  ligament,  some  of  its  most  posterior  fibres 
passing  over   that  ligament,  to  be  inserted   into  the  outer  margin  of  the  ulna. 

Kiis  ligament  is  intimately  blended  with  the  tendon  of  origin  of  the  Supinator 
9vi«  ranscle. 
The  St/novial  Membrane  is  very  extensive.     It  covers  the  margin  of  tlie  arti- 
Isir  surface  of  the  humerus,  and  lines  the  coronoid  and  olecranon  depressions  on 
mat  bone;  from  these  points,  it  is  reflected  over  the  anterior,  posterior,  and  lateral 
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ligaments;    and  forms  a  pomch  botwefn     »33' — Left  Elhaw-Joint,  shewing  Posterior 
the  leaser    signioid    cavity,  the  ititciiml  and  Externul  Ligaments, 

slurface  of  the  annular  ligament,  aiul  the 
circumterence  of  the  boad  of  the  radius. 

Tlie  Muscles  in  relation  with  the  joint 
are,  in  front,  the  Bradiialia  anticus; 
behind,  the  Triceps  and  Anconens  ;  ex- 
ternally, the  Supiualor  brevis,^  and  the 
common  tendon  of  origin  of  the  Extensor 
musclee;  internally,  the  common  tendon 
of  origin  of  the  Flexor  muscles,  the 
Flexor  carpi  ntnarij*,  and  ulnar  nerve. 

The  Arterirs  supplying  the  joint  are 
derived  from  the  eommunicatinj;  branehea 
between  tht!  superior  profunda,  inferior 
profunda,  and  anaatomotie.  branches  of 
the  brachial,  with  the  anterior,  posterior 
and  interosseous  recurrent  branches  of 
the  ulnar,  and  the  recurrent  branch  of  ihe 
radiaL  These  vessela  form  a  comph'te 
chsiin  of  iuo8eulatiou  around  the  joint. 

The  A'erp^'s  are  derived  from  the  ulnar, 
OB  it  passes  between  the  internal  condyle 
and  the  olecranon;  and  a  few  filaments 
from  the  museuh»-cutaneoi(s. 

Aftiotnt.  The  elbow  is  one  of  the  most 
perfect  hinge-joints  in  the  Imdy ;  its  move- 
ments are,  consequently^  limited  to  flexion 
and  extension,  the  exact  apposition  of 
the  articular  surfaces  preventing  the  lea^t 
lateral  motion. 

VI.  Rai>io-LTlnar  Artxculatioxs. 

The  articulation  of  the  radius  with  the  ulna  is  effected  by  ligamenffi,  which 
connect  together  both  extremities  as  well  as  the  fshafta  of  the^^e  Ijoucs.  They  may, 
consequently,  be  s-ubdivided  into  three  sets: — I,  the  superior  radio-ulnar;  2,  the 
middle  radio-ulnar;  and,  3,  the  inferior  radio-ulnar  articulations. 

I.    SlPERIOR    RaDIO-UlNAR   ARTICULATION. 

This  articulation  is  a  lateral  ginglymoid  joint.  The  bones  entering  into  its 
formation  are  the  inner  side  of  the  circumference  of  the  head  of  the  radius,  which 
rotatf^ft  within  the  lesser  sigmoid  cavity  of  the  ulna.  These  surfaces  are  covered 
witli  cartilage,  and  invested  with  a  duplicaturc  of  fivnovial  membrane,  continnous 
with  that  which  lines  the  elbow-joint.  Its  only  ligament  is  the  annular  or  or- 
bicular. 

The  Orhicular  IJfffiment  (fig.  1 33)  is  a  strong  flat  band  of  ligamentous  fibres, 
which  surrounds  the  head  of  the  radius,  and  retains  it  iu  firm  eonnecti*m  with  the 
lesser  sigmoid  cavity  of  the  ulna.  It  forms  about  three-fourths  of  a  fibrous  ring, 
attached  by  each  end  to  the  extremities  of  the  sigmoid  cavity,  and  is  l>roader  at  the 
upper  part  of  its  circumference  than  below,  l>y  Avhieb  means  the  head  of  the  radius 
is  more  securely  held  iu  its  position.  Its  outer  surface  is  strcngthc'ned  !)y  the  ex- 
ternal lateral  ligament  of  tlu^  elbow,  and  affords  origin  to  part  of  the  Supinator 
brevis  muscle.      Its  inner  surface  is  smooth,  and  lined  by  synovial  membrane. 

Actions,  The  movement  whicli  takes  place  in  this  articuhdion  is  limited  lo 
rotation  of  the  head  of  the  radius  within  the  orbicular  ligament,  an<l  upon  tlie 
lesser  sigmoid  cavity  of  the  uluaj  rotation  forwards  being  called  pronation; 
rotation  backward,  suptnafio/i. 
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2.  Middle  Radio-ulnar  Articulation. 

The  interral  between  the  shafts  of  the  radius  and  ulna  is  occupied  by  two 
ligaments. 

Oblique.  Interosseous. 

The  Oblique  or  Round  Ligament  (fig.  132)  is  a  small  round  fibrous  cord,  which 
extends  obliquely  downwards  and  outwards,  from  the  tubercle  of  the  ulna  at  the 
base  of  the  coronoid  process,  to  the  radius  a  little  below  the  bicipital  tuberosity. 
Its  fibres  run  in  the  opposite  direction  to  those  of  the  interosseous  ligament ;  and 
it  appears  to  be  placed  as  a  substitute  for  it  in  the  upper  part  of  the  interosseous 
interval.     This  ligament  is  sometimes  wanting. 

The  Interosseous  Membrane  is  a  broad  and  thin  plane  of  aponeurotic  fibres, 
descending  obliquely  downwards  and  inwards,  from  the  interosseous  ridge  on  the 
radios  to  that  on  the  ulna.  It  is  deficient  above,  commencing  about  an  inch  be- 
neath the  tubercle  of  the  radius;  is  broader  in  the  middle  than  at  either  extremity; 
and  presents  an  oval  aperture  just  above  its  lower  margin  for  the  passage  of  the 
anterior  interosseous  vessels  to  the  back  of  the  forearm.  This  ligament  serves  to 
connect  the  bones,  and  to  increase  the  extent  of  surface  for  the  attachment  of  the 
deep  muscles.  Between  its  upper  border  and  the  oblique  ligament  an  interval 
exists,  through  which  the  posterior  interosseous  vessels  pass.  Two  or  three  fibrous 
bands  are  occasionally  found  on  the  posterior  surface  of  this  membrane,  which 
descend  obliquely  from  the  ulna  towards  the  radius,  and  which  have  consequently 
a  direction  contrary  to  that  of  the  other  fibres.  It  is  in  relation,  in  front,  by  its 
npper  three-fourths  with  the  Flexor  longus  pollicis  on  the  outer  side,  and  with  the 
Flexor  profundus  digitorum  on  the  inner,  lying  upon  the  interval  between  which 
are  the  anterior  interosseous  vessels  and  nerve,  by  its  lower  fourth  with  the  Pro- 
nator quadratus;  behind,  with  the  Supinator  brevis.  Extensor  ossis  metacarpi 
pollicis,  Extensor  primi  internodii  pollicis,  Extensor  secundi  internodii  pollicis, 
Extensor  indicis ;  and,  near  the  wrist,  with  the  anterior  interosseous  artery  and 
posterior  interosseous  nerve. 

3.  Inferior  Radio-Ulnar  Articulation. 

This  is  a  lateral  ginglymoid  joint,  formed  by  the  head  of  the  ulna  received  into 
the  sigmoid  cavity  at  the  inner  side  of  the  lower  end  of  the  radius.  The  articular 
surfaces  are  covered  by  a  thin  layer  of  cartilage,  and  connected  together  by  the 
following  ligaments. 

Anterior  Radio-ulnar. 
Posterior  Radio-ulnar. 
Triangular  Interarticular  Fibro-cartilage. 

The  Anterior  Radio-ulnar  Ligament  (fig.  134)  is  a  narrow  band  of  fibres,  ex- 
tending from  the  anterior  margin  of  the  sigmoid  cavity  of  the  radius  to  the  anterior 
surface  of  the  head  of  the  ulna. 

The  Posterior  Radio-ulnar  Ligament  (fig.  135)  extends  between  similar  points 
on  the  posterior  surface  of  the  articulation. 

The  Triangular  Fibro-cartilage  (fig.  136)  is  placed  transversely  beneath  the 
head  of  the  ulna,  binding  the  lower  end  of  this  bone  and  the  radius  firmly  together. 
Its  circumference  is  thicker  than  its  centre,  which  is  thin  and  occasionally  per- 
forated. It  is  attached  by  its  apex  to  a  depression  which  separates  the  styloid 
process  of  the  ulna  from  the  head  of  that  bone ;  and,  by  its  base,  which  is  thin, 
to  the  prominent  edge  of  the  radius,  which  separates  the  sigmoid  cavity  from 
the  carpal  articulating  surface.  Its  margins  are  united  to  the  ligaments  of  the 
wrist  joint.  Its  upper  surface,  smooth  and  concave,  is  contiguous  with  the  head 
of  the  ulna;  its  under  surface,  also  concave  and  smooth,  with  the  cuneiform  bone. 
Both  surfaces  are  lined  by  a  synovial  membrane:  the  upper  surface,  by  one  peculiar 
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^eoodderftble.     When  the  fibro-cartilage  ia  perforated,  the  synovial  membrane  is 
coniinnous  with  that  which  lines  the  wrist. 

Actions.  The  moveiiient  which  occurs  in  the  inferior  rodio-uhiar  articulation  is 
just  the  reverse  of  that  which  takes  place  between  the  two  bones  above;  it  is  limited 
to  rotation  of  the  radius  round  the  head  of  the  olna  ;  rotntion  forwards  being 
termed />ro;ia^io/#,  rotation  lua^kwanls  supination.  In  pronation,  the  sigmoid  cavity 
glides  forward  on  the  articular  edge  of  the  ulna  ;  i»  gupination,  it  rolls  in  the 
oppo4»itc  direction,  the  extent  of  these  moveraent**  being  limited  by  the  anterior 
and  posterior  ligaments. 


VII.  WjiisT  Joint. 

The  Jfrist  presents  some  of  the  characters  of  an  enarthrodial  joint,  hut  is  mora 
correctly  regarded  aa  an  arthrodia.  The  parts  entering  into  its  formation  are,  the 
lower  end  of  the  radius,  and  under  surface  of  the  triangular  interarticular  fibro- 
cartilage  above ;  and  the  scaphoid,  semilunar,  and  cuneiform  bonea  below.  The 
artieul&r  surfaces  of  the  radius  and  interarticular  fibro-cartilage  form  a  transversely 
elliptical  concave  surface.  The  radius  ia  subdivided  into  two  parts  by  a  line 
extending  from  before  backwards;  and  the^e,  together  with  the  interarticular 
cartilage,  form  three  facets,  one  for  each  C4xrpal  bone.  The  tliree  car[)jd  bonea 
are  connected  together,  and  form  a  convex  surface,  which  is  received  into  the 
concavity  above  mentioned.  All  the  bony  stirfaces  of  the  articulation  are  covered 
with  cartilage,  and  connected  together  by  the  following  ligaments. 


External  Lateral. 
Internal  Lateral, 


Anterior. 
Posterior. 


The  External  Lateral  Litfument  extends  from  the  snmmit  of  the  styloid  procesa 
|- of  the  radius  to  the  outer  side  of  the  scaphoid,  some  of  its  fibres  being  prolonged 
to  the  trapezium  and  annular  ligament. 

The  Internal  Lateral  Ligament  is  a  rounded  cord,  attached,  above,  to  the  ex- 
tremity of  the  s<tyloid  procesa  of  the  ulna;  and  dividing  UjIow  into  two  fasciculi, 
which  are  attached,  one  to  the  inner  side  of  the  cuneiform  bone,  the  other  to  the 
pisiform  bone  and  annular  ligament. 

The  Anterior  Ligament  is  a  broad  membranous  band,  consisting  of  three  fasci- 
culi, attached,  above,  to  (he  anterior  margin  of  the  lower  end  of  the  radius,  its 
styloid  process,  and   the   ulna  ;  its  fibres  pass   downwards   and    inwards,    to   be 

I  inserted  into  the  palmar  surface  of  the  scaphoid,  semilunar,  and  cuneiform 
bones.  This  ligament  is  perforated  by  numerous  apertures  for  the  passage 
of  vessels,  and  is  in  relation,  in  front,  with   the   tendons  of   the  Flexor  profundus 

j        digitorum  and  Flexor  longus  pollicis;  behind,  with  the  synovial  membrane  of  the 

I        wrist-joint. 

I  The  Posterior  Ligament^  less  thick  and  strong  than   the  anterior,  is  attached, 

above,  to  the  posterior  border  of  the  lower  end  of  the  radius  ;   its  fibres  descend 
obliquely  downwards   nnd    inwards  to   be   attached   to   the  dorsal  surface  of  the 

'        scaphoid,  semilunar,  and  cuneiform  bones,  being   continuous  with   those  of  the 

j        dorsal  carpal  ligaments.     This  ligament  is  in  relation,  litdiind,  with  the  extensor 

I         tendons  of  the  fingers  ;  in  front,  with  the  synovial  membrane  of  the  wrist. 

tTbe  Synovial  Membrane  lines  the  under  surface  of  the  triangular  interarticular 
filiro-cartilage  above;  and  is  reflected  on  the  inner  surface  of  the  ligaments  above 
mentioned. 
Relations.  The  wrist-joint  is  covered  in  front  by  the  flexor,  and  behind  by  the 
extensor  tendons  ;  it  is  also  in  relation  with  the  i-adial  and  ulnar  arteries. 
The  Arteries  supplying  the  joint  are  the  anterior  and  posterior  carpal  brandies 
of  the  radial  and  ulnar,  the  anterior  and  posterior  interosseous,  and  some  ascending 
branches  from  the  deep  palmar  arch. 
The  Nerves  are  derived  from  the  ulnar. 
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Actons.  The  movements  permitted  in  this  joint  are  flexion,  extension,  abduc- 
tion, aildnction,  and  cireiimduftion.  It  is  tolally  incapable  of  rotation,  one  of  the 
charaeteristic  loovements  in  true  enarthrodial  joints. 

Vni.  Articulations  op  the  Carpus, 

Tliese  articulalions  may  be  subdivided  into  three  sets. 

1,  Tljo  Articulations  of  the  First  Row  of  Carpal  Bones 

2,  The  Articuhitions  of  the  Second  Row  of  Carpal  Bones. 

3,  The  Articulations  of  the  Two  Rows  witli  each  other. 

I.  Articulations  of  the  First  Row  of  Carpal  Bones. 

These  are  arthrodial  joints.  The  articular  surfaces  are  covered  with  cartilage, 
and  connected  together  by  the  following  ligaments: — 

Two  Dorsal.  Two  Palmar. 

Two  Interosseous. 

The  Dorsal  Ligaments  are  placed  transversely  behind  the  bones  of  the  first 
row;  they  connect  the  scaphoid  and  semilunar,  and  the  semilunar  and  cuneiform. 

The  Palmar  Lignuteitts  connect  the  scaphoid  and  semilunar,  and  the  semilunar 
and  cuneiform  bones;  they  are  less  strong  than  the  dorsal,  and  placed  very  deep 
ui^ler  the  anterior  lifjament  of  the  wrist. 

The  Interosseous  Ligaments  (tig.  13&)  f^ro  two  narrow  bundles  of  fibrous  tissue, 
connecting  the  semilunar  hone,  on  one  side  with  the  scaphoid,  on  the  other  with 
the  cuneiform.  They  close  t!ie  upper  part  of  the  interspaces  between  the 
Bcaphuid,  semilunar,  and  cuneiform  hones,  their  u|iper  surfaces  being  smooth,  aud 
lined  l>y  the  synovial  memli'rane  of  the  wriat-joiiit. 

The  articulation  of  the  pisiform  with  the  cimeitbrm  is  provided  with  a  separate 
synovial  membrane,  protected  by  a  thin  capsular  ligament.  There  are  also  two 
strong  fibrous  fasciculi,  which  connect  this  bone  to  the  unciform,  and  base  of  the 
lil\h  metacarpal  i>one. 

2,  Articulations  of  the  Second  Row  of  Carpal  Bones. 

These  are  arthrodial  joints,  the  articular  surfaces  are  covered  with  cartilage, 
and  connected  by  the  following  ligaments: — 

Three  Dorsal.  Three  Palmar. 

Two  Interosseous, 

The  three  Dorsal  Ligamenis  extend  transversely  from  one  bone  to  another  on 
the  dorr»al  surface,  connecting  the  trapezium  with  the  trapezoid,  the  trapezoid  with 
the  OS  magnum,  and  the  os  magnum  witli  the  uncifonu. 

The  three  Palmar  Ligaments;  have  a  similar  arrangement  on  the  palmar  surface. 

The  two  Interosseous  IJffaments^  much  thicker  than  those  of  the  fir?«t  row, 
are  placed  one  on  each  side  of  the  os  magnum,  connecting  it  with  the  trapezoid 
externally,  and  the  unciform  internally.  The  former  is  less  distinct  than  the 
latter. 

3.  Articulations  of  tue  Two  Rows  of  Carpal  Bones  with  each  other. 

The  articulations  between  the  two  rows  of  the  carpus  consist  of  a  joint  in  the 
middle,  formed  by  the  reception  of  the  liead  of  the  os  magnum  into  a  cavity 
formed  by  the  scajilioid  and  semilunar  bones,  and  of  an  arthrodial  joint  on  each 
side,  the  outer  one  formed  by  the  articulation  of  the  scaphoid  with  the  trapezium 
nnd  trapezoid,  the  internal  one  by  the  articulation  of  the  cuneilbrm  and  unciform. 
The  articular  surfaces  are  covered  by  a  tliin  layer  of  cartilage,  aud  connected  by 
the  following  ligaments: — 

Anterior  or  Palmar  External  Lateral. 

Posterior  or  Dorsal.  Internal  Lateral. 
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The  Anterior  or  Palmar  Ligaments  consist  of  short  fibres,  which  pass  obliquely     ..  ^^ij^ 
between  the  bones  of  the  first  and  second  row  on  the  palmar  surface.  *  "^ 

The  Posterior  or  Dorsal  Ligaments  have  a  similar  arrangement  on  the  dorsal 
surface  of  the  carpus. 

The  Lateral  Ligaments  are  very  short;  they  are  placed,  one  on  the  radial,  the 
other  on  the  ulnar' side  of  the  carpus;  the  former,  the  stronger  and  more  distinct, 
connecting  the  scaphoid  and  trapezium  bones,  the  latter  the  cuneiform  and  unci- 
form; they  are  continuous  with  the  lateral  ligaments  of  the  wrist-joint. 

There  are  two  Synovial  Membranes  found  in  the  articulation  of  the  carpal 
bones  with  each  other.  The  first  of  these,  the  more  extensive,  lines  the  under 
surface  of  the  scaphoid,  semilunar,  and  cuneiform  bones,  sending  upwards  two 
prolongations  between  their  contiguous  surfaces;  it  is  then  reflected  over  the 
bones  of  the  second  row,  and  sends  down  three  prolongations  between  them,  which 
line  their  contiguous  surfaces,  and  invest  the  carpal  extremities  of  the  four  outer 
metacarpal  bones.  The  second  is  the  synovial  membrane  between  the  pisiform 
and  cuneiform  bones. 

Actions.  The  partial  movement  which  takes  place  between  the  bones  of  each 
TOW  is  very  inconsiderable;  the  movement  between  the  two  rows  is  more  marked, 
but  limited  chiefly  to  flexion  and  extension. 

IX.  Cakpo-Metacarpal  Articulations. 

1.  Articulation  of  the  Metacarpal  Bone  of  the  Thumb  with 

THE  Trapezium. 

•  This  is  an  arthrodial  joint,  which  enjoys  great  freedom  of  movement,  on 
account  of  the  shape  of  its  articular  surfaces,  which  are  saddle-shaped,  so  that, 
on  section,  each  bone  appears  to  be  received  into  a  cavity  in  the  other,  according 
to  the  direction  in  which  they  are  cut.  Hence  this  joint  is  sometimes  described 
as  one  *by  reciprocal  reception.'  Its  ligaments  are  a  capsular  and  synovial 
membrane. 

The  capsular  ligament  is  a  thick  but  loose  capsule,  which  passes  from  the 
circumference  of  the  upper  extremity  of  the  metacarpal  bone,  to  the  rough  edge 
bounding  the  articular  surface  of  the  trapezium;  it  is  thickest  externally  and 
behind,  and  lined  by  a  separate  synovial  membrane. 

2.  Articulation  of  the  Metacarpal  Bones  of  the  Fingers  with 

the  Carpus. 

The  joints  formed  between  the  carpus  and  four  inner  metacarpal  bones,  are 
connected  together  by  dorsal,  palmar,  and  interosseous  ligaments. 

The  Dorsal  LigamentSy  the  strongest  and  most  distinct,  connect  the  carpal  and 
metacarpal  bones  on  their  dorsal  surface.  The  second  metacarpal  bone  receives 
two  fasciculi,  one  from  the  trapezium,  the  other  from  the  trapezoid,  the  third 
metacarpal  receives  one  from  the  os  magnum;  the  fourth  two,  one  from  the  os 
magnum,  and  one  from  the  unciform;  the  fifth  receives  a  single  fasciculus  from 
the  unciform  bone. 

The  Palmar  Ligaments  have  a  somewhat  similar  arrangement  on  the  palmar 
surface,  with  the  exception  of  the  third  metacarpal,  which  has  three  ligaments,  an 
external  one  from  the  trapezium,  situated  above  the  sheath  of  the  tendon  of  the 
Flexor  carpi  radialis;  a  middle  one,  from  the  os  magnum;  and  an  internal  one, 
from  the  unciform. 

The  Interosseous  Ligaments  consist  of  short  thick  fibres,  which  are  limited  to 
one  part  of  the  carpo-metacarpal  articulation ;  they  connect  the  contiguous  inferior 
angles  of  the  os  magnum  and  unciform,  with  the  adjacent  surfaces  of  the  third 
and  fourth  metacarpal  bones. 

The  Synovial  Membrane  is  a  continuation  of  that  between  the  two  rows  of 
carpal  bones.  Occasionally,  the  articulation  of  the  unciform  with  the  fourth  and 
fifth  metacarpal  bones  has  a  separate  synovial  membrane. 
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The  Synovial  Membranes  oi'  the  wrist  (fig.  136)  are  thus  seen  to  be  five  in 
number.  The  ^firsfy  the  iiiemhrana  saceiformis,  lines  the  lower  end  of  the  ulna, 
the  sigmoid  euvity  of  the  rudius,  and  upper  surfjice  of  tlie  triauguiar  interurticular 
fihro-cartilage.  The  second  lines  the  lower  end  of  the  nidiiis  and  interarticnlar 
fibro  cartilage  above,  and  the  scajihoid,  semilunar,  and  cuiicii'urtii  bones  below.  The 
thirds  the  most  extensive,  covers  the  contiguous  surfaces  of  the  two  rows  of  carpal 
liones,  and,  pangimj!;:  between  the  bones  of  the  second  row,  lines  the  eHrjial  extre- 
mities of  the  ffinr  innrr  nn3taeariial  bones.  'The  fourth  liiif:«  the  adjaeent  surfaces 
of  the  trapezium  and  metacarpal  bone  of  the  thund>,  The^]/M  lines  the  adjacent 
Kurfaces  of  the  cuneiform  and  pisilbrni  bones. 

Actions.  The  nioveiueiit  permitted  in  the  earpo-metacarpal  articulations  is  limited 
to  a  slight  gliding  of  the  articular  surfaces  upon  each  other,  the  extent  of  which 
varies  in  the  different  joints.  Thus  the  artieuhiUon  of  the  metacarpal  bone  of  the 
thumb  with  the  trapezium  is  most  moveable,  then  the  fifth  metucarpal,  and  then 
the  fourth.  The  second  and  tliird  are  almost  immoveable.  In  the  articulation  of 
the  metacarpal  bone  of  tlte  thumb  with  the  trapeKtum,  the  movements  permitted 
are  iexiou,  extension,  adduction,  abduction,  and  circumduction. 

1 56. — Vertical  Section  through  the  Articulations  at  the  Wrist,  showing  the  five 

fivnovial  Mcmbrattcs. 
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3.    AjtTICDLATIONS    OF    THE    METACARPAL    BONES    VTITU    EACH    OTHER. 

The  carpal  extremities  of  the  metacarpal  bones  articuhtle  with  one  another  at 
each  side  by  small  surfaces  covered  with  cartilage,  and  connected  together  by 
dorsal,  palmar,  and  interosseous  ligaments. 

The  Dorsai  and  Pafmur  Ltgameuts  pass  transversely  from  one  bone  to  another 
on  the  dorsal  and  palmar  surfaces.  The  Interosseovs  Litfaments  pass  between 
their  contiguous  surfaces,  just  beneath  their  lateral  articular  facets. 

The  St/novini  Memhrmie  lining  the  lateral  facets,  is  a  reflection  from  that 
between  the  two  rows  of  carpal  bones. 

The  digital  extremities  of  the  metacnrpid  bones  are  connected  together  by  a 
narrow  fibrous  band,  the  transverse  ligameutj  which  passes  transversely  across  their 
under  surfaces,  and  is  blended   with  tlie   ligaments  of  the  me tacarpo- phalangeal 
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articalatioDS.  Its  anterior  surface  presents  four  grooves  for  the  passage  of  the 
flexor  tendons.  Its  posterior  surface  blends  with  the  ligaments  of  the  metacarpo- 
phalangeal articulation. 


LATKRAb     UQAWCMT- 
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X.  Metacarpo-pualangeax  Articulations  (fig.  137). 

These  articulations  are  of  the  ginglymoid  kind,  formed  by  the  reception  of  the 
rounded  head  of  the  metacarpal  bone,  into  a  superficial  cavity  in  the  extremi^ 
of  the  first  phalanx.     They  are  connected  by  the  following  ligaments : 

Anterior.  Two  Lateral. 

The  Anterior  Ligaments  are  thick,  dense,  and  fibro-cartilaginous  in  texture. 

.37.-Artic«UUo™  of  the  PhaUnges.  Each  is  placed  on  the  pUm«- 

surface  of  the  joint,  m  the 
interval  between  the  lateral 
ligaments,  to  which  they  are 
connected;  they  are  loosely 
united  to  the  metacarpal  bone, 
but  very  firmly  to  the  base  of 
the  first  phalanges.  Their 
Mtt<uaTpo-phaiA*gud  palmar  surface  is  intimately 
blended  with  the  transverse 
ligament,  forming  a  groove 
for  the  passage  of  the  flexor 
tendons,  the  sheath  surround- 
ing which  is  connected  to  each 
side  of  the  groove.  By  their 
internal  surface,  they  form 
part  of  the  articular  surface 
for  the  head  of  the  metacarpal 
bone,  and  are  lined  by  a 
synovial  membrane. 

Th^t  Lateral  Ligaments  are 
strong  rounded  cords,  placed 
one  on  each  side  of  the  joint, 
each  being  attached  by  one 
extremity  to  the  tubercle  on 
the  side  of  the  head  of  the 
metacarpal  bone,  and  by  the 
other  to  the  contiguous  ex- 
tremity of  the  phalanx. 

The  posterior  ligament  is 
supplied  by  the  extensor  ten- 
don placed  over  the  back  of 
each  joint. 

Actions.  The  movements 
which  occur  in  these  joints 
are  flexion,  extension,  adduction,  abduction,  and  circumduction ;  the  lateral  move- 
ments are  very  limited. 

XL  Articulations  of  the  Phalanges. 

These  are  ginglymoid  joints,  connected  by  the  foUowmg  ligaments : 

Anterior,  Two  Lateral. 

The  arrangement  of  these  ligaments  is  similar  to  those  in  the  metacarpo-pha- 
langeal  articulations  ;  the  extensor  tendon  supplies  the  place  of  a  posterior 
ligament. 


J*JiaTanyeal 
Arilcff 
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Actions.  The  only  movements  permitted  in  the  phalangeal  joints  are  flexion 
and  extension  ;  thesie  movements  are  more  extensive  between  the  first  and  second 
phalangea  than  between  the  second  nnd  third.  The  movement  of  flexion  is  very 
considerable,  but  extension  is  limited  by  the  anterior  und  laieral  ligaments. 


ARTICULATIONS  OF  THE  LOWER  EXTREMITY. 

The  articulatitms  of  the  Lower  Extremity  comprise  the  following  groups.  I.  The 
hip  joint.  IL  The  knee  joint.  HI.  The  articuhitions  between  the  tibia  and 
fibula.  IV.  The  ancle  joint.  V.  The  articulations  of  the  tarsus.  VI.  The 
tarso-metatareal  articuhitions.  VII.  The  metatarao-phalangeal  articulations. 
VIIL.  The  articulations  of  the  phalanges. 

L  Hip  Joixt  (fig.  138). 

This  articulation  is  an  enarthrodial,  or  ball-and-socket  joint,  formed  by  the 
reception  of  the  head  of  the  femur  into  the  eup-ahaped  cavity  of  the  acetabulum. 
The  articulating  surfaces  are  covered  with  cartilage,  that  on  the  head  of  the  lemur 
being  thicker  at  the  centre  than   at  the  circumference,  and  covering  the  entire 


138. — Left  Hip  Joint  laid  open. 
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8urfac?  with  the  exception  of  a  depression  ju&t  below  its  centre  for  the  ligamen- 
tiun  teres;  that  covering  the  acetabulum  is  muc!i  thinner  at  the  centre  than  at  the 
circumference,  being  deficient  in  the  situation  of  the  circular  depression  at  the 
,  bottotn  of  this  cavity.     The  ligaments  of  the  joint  are  the 


Capsular. 
I  lio- femoral. 


Transverse. 


Teres. 
Cotyloid. 
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The  Capmlar  Ligament  \^  a  strong,  dense,  ligamentous  capsule,  embracing  the 
margin  of  the  ncetuhulum  above,  and  surrouudiog  the  neck  of  the  femur  Inflow. 
It«  upper  circumference  is  attached  to  the  iicetabulum  two  or  three  lines*  external 
to  the  cotyloid  ligament;  but  opposite  the  not^»h  where  the  margin  of  this   cavity 

dofifikmt,  it  is  connected  with  the  transverse  ligament,  and  hy  a  few  fibres  to  the 
the  obturator  foramen.  Its  lower  circumference  surrounds  the  neck  of 
the  femur,  being  attached,  in  front,  to  the  spiral  or  anterior  intertrochanteric  line; 
above,  to  the  hose  of  the  neck;  behind,  to  the  middle  of  the  neck  of  the  bone, 
about  half  an  incli  above  the  posterior  intertrochanteric  line.  It  m  much  thicker 
ttt  the  upper  and  fore  part  of  tiie  joint  where  the  greatest  amount  of  resistance  is 
required,  than  below,  where  it  is  thin,  loose,  and  longer  than  in  any  other  part. 
Its  external  surface  is  rough,  covered  by  numerous  muscles,  and  separated  iu  front 
from  the  Psoas  and  Iliaeus  by  a  synovial  bursa,  which  not  onfrequently  comiirurH- 
cate«  by  a  circuiar  uperture  with  the  cavity  of  tite  joint.  It  differs  from  the 
capsular  ligament  of  the  shoulder,  iu  beiog  much  less  loose  and  lax,  and  in  not 
being  perforated  tor  the  passage  of  a  tendon. 

The  Ilio'femoral  Ligament  (flg.  127)  is  an  accessary  band  of  fibres,  extending 
obliquely  across  the  front  of  the  joint:  it  is  intimately  connected  with  the  capsular 
ligament,  and  serves  to  strengthen  it  in  this  situation.  It  is  attached,  above,  to  the 
anterior  inferior  spine  of  the  ilium;  below,  to  the  anterior  intertrochanteric  line. 

Tlje  Lifffimentum  Teres  is  a  triangular  band  of  fibre?,  imf)hinted,  by  its  a[)ex, 
into  the  depression  a  little  behind  and  below  the  centre  of  the  head  of  the  femur; 
and  by  its  broad  base,  which  consists  of  two  bundles  of  fibres,  into  the  margins  of 
the  notch  at  the  bottom  of  the  aeet.ibulum,  becoming  blended  with  the  transverse 
ligament.  It  is  formed  of  a  bundle  of  fibres,  the  thickness  and  strength  of  which 
is  very  variable,  surrounded  by  a  tubiilur  sheatii  of  synovial  memltraue.  Some- 
times, only  the  synovial  fold  exists,  or  the  ligament  may  be  altogether  absent. 
The  use  of  the  round  ligament  is  to  check  rotation  outwards,  when  combined  with 
flexion;  it  thus  assists  in  preventing  dislocation  of  the  head  of  the  femur  forwards 
and  outwards,  an  accident  Jikely  to  occur  from  the  necessary  mechanism  of  the 
joint,  if  not  provided  agaiust  by  this  ligiiment  and  the  thick  anterior  part  of  the 
capeule.* 

The  Cotyloid  Ligninerit  is  a  fibro-cartilaginous  rim  attached  to  the  margin  of 
acet4ibulum,  the  cavity  of  which  it  deepens;  at  the  saine  time  it  protects  the 
of  the  bone,  and  tills  up  the  inef^ualities  on  its  surface.  It  is  prismoid  in- 
I,  its  base  being  attached  to  the  margin  of  the  acetabulum,  and  its  opposite 
being  free  and  sharp;  whilst  its  two  surfaces  are  invested  by  synovial  mem- 
brane, the  external  one  being  in  contact  with  the  cajisular  ligament,  the  internal 
one  being  inclined  inwards  so  as  to  narrow  the  acetabulum  aud  embrace  the 
cartilaginous  surface  of  the  head  of  the  femur.  It  is  much  thicker  above  and 
behind  than  below  and  in  front,  and  consists  of  close  compact  fibres,  which  arise 
from  different  points  of  the  circumference  of  the  acetabulum,  and  interlace  with 
each  other  at  very  acute  angles.  - 

The  Transverse  Ligament  iaa  strong  flattened  band  of  fibres,  which  crosses  the 
notch  at  the  lower  part  of  the  acetabidum,  and  converts  it  into  a  foramen.  It  is 
continuous  at  each  side  with  the  cotyloid  ligament.  An  interval  is  left  beneath 
the  ligament  for  the  passage  of  nutrient  vessels  to  the  joint. 

The  Synovial  Membrane  is  very  extensive.  Commencing  at  tlie  margin  of  the 
cartilaginous  surface  of  the  head  of  tbe  femur,  it  covers  all  thiit  portion  oC  the 
neck  which  is  contained  within  (bo  joint;  from  the  head  it  is  reflected  on  the 
internal  surface  of  the  ca]>salar  ligament,  covers  both  surfaces  of  the  cotyloid 
ligament,  and  the  mass  of  fat  contained  in  the  fossa  at  the  bottom  of  the  iiceta- 
bulum,  and  is  prolonged  in  the  form  of  a  tubular  sheath  around  the  ligaineutum 
teres,  as  far  as  the  head  of  the  femur. 

The  Muscles  in   relation  with  the   joint  are,  in   front,  the   Psoas  and  Lliacus, 

•  See  an  interesting  paper,  '  On  the  Use  of  the  Round  Ligament  of  the  Hip  joint,'  by 
Dr.  J.  Struthera.     Edinburgh.  Medical  Journal,  1858. 
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separated  from  the  capsular  ligninenl  by  a  eynovial  bursa;  above,  the  sbort  bead 
of  the  Rectus  and  Glutens  minimus,  the  latter  being  closely  adherent  to  the 
Capsule;  internally,  the  Obturator  externuf*  and  IVetiueiis;  behind,  the  Pyrifbnnis, 
Gemellus  superior.  Obturator  internus,  Gemellus  inferior.  Obturator  externus,  and 
Quttdratus  lemoris. 

The  Arteries  supplying  the  joint  are  derived  from  the  obturator,  sciatic, 
internal  eirctimflex,  and  gluteal. 

The  Nerves  are  artietilar  brancheg  from  the  sacral  plexuB,  great  sciatic,  obtu- 
rator, and  accessory  obturator  nerves. 

Actions.  The  movements  of  the  hips,  like  all  enarlkrodial  joints,  are  very 
extensive;  they  are,  flexion,  extension,  adduction,  abduction,  circumduction,  and 
rotation. 

11.  Knee- Joint. 

The  kneo  is  a  gingiymoid,  or  hinge-joint;  the  bones  entering  into  its  formation 
are,  tlie  condyles  of  the  femur  above,  the  head  of  the  tibia  below,  and  the  patella 
in  front.  The  articular  Ptirikces  arc  covered  with  cai'tilage,  and  connected 
(riorether  by  ligaments,  some  of  which  are  placed  on  the  exterior  of  the  joint, 
whilst  others  occupy  its  interior. 


External  Ligaments, 

Anterior,  or  Ligamentum  Pa- 
tella?. 

Posterior,  or  Ligamentum  Pos- 
ticum  Winslowii. 

Internal  Lntcrul. 

Two  Extemitl  Lnteriil, 

Capsular. 


Internal  Ligaments. 

Anterior,  or  External  Crucial. 

Posterior,  or  Internal  Crucial. 

Two  Semilunar  Fibro-cartilages. 

Transverse. 

Coronary. 

Ligamentum  tnucosum. 

Ligamcnta  alaria. 


The  Anterior  Ligamentj  or  Ligamentum  PnteUft  (fig,  139X  is  tbat  portion  of 
the  common  tendon  of  the  extensor  muscles  of  the  thigh  which  is  continued  from 
the  patella  to  tbe  tubercle  of  the  tibia,  supplying  the  place  of  an  anterior  ligament. 
It  is  a  strongs  flat,  ligamentous  band,  about  three  inches  in  length,  attached,  alcove, 
to  the  apex  of  the  patella  and  the  rough  dejiression  on  its  posterior  surface;  below, 
to  the  lower  part  of  the  tuberosity  of  the  tibia ;  its  superficial  fihrcB  being  continuous 
acroi^s  the  front  of  the  patella  with  tJiose  of  the  tendon  of  the  Quadriceps  extensor. 
Two  synovial  bursae  are  connected  with  this  ligament  and  the  i>at<^lla;  one  is  inter- 
posed lietween  tlie  patella  and  the  skin  covering  its  anterior  surface;  the  other,  of 
small  size,  between  tlie  ligamentum  pntellce  and  the  upper  part  of  the  tuberosity 
of  the  til»ia.  The  posterior  surface  of  this  ligament  is  separated  above  from  the 
knee-joint  by  a  large  mass  of  adipose  tissue;  its  lateral  margins  are  continuous 
with  the  aponeuroses  derived  from  the  Vasti  muscles. 

The  Posterior  Ligamenty  Ligamentum  Postieum  IVinslowii  (fig.  1 40),  is  a 
broad,  flat,  fibrous  band,  which  covers  over  the  wliole  of  the  back  part  of  the  joint. 
It  conKists  of  two  lateral  portions,  formed  chiefly  of  vertical  fibres,  which  arise 
above  from  the  condyles  of  the  femur,  and  are  connected  below  with  the  back  part 
of  the  head  of  the  tiViia,  being  closely  united  with  the  tendons  of  the  Gastrocnemius, 
Planturiy,  and  Popliteus  iiuiscJcs;  the  central  portitm  is  formed  of  fasciculi  obliquely 
directed  and  separated  from  one  another  by  apertures  for  tlie  passage  of  vessels. 
The  strongest  of  these  tasciculi  is  derived  from  the  tendon  of  the  Semi-membra- 
noaus;  it  passes  from  the  back  part  of  the  inner  tuberosity  of  the  tibia,  obliquely 
upwards  and  outwards  to  the  back  part  of  the  outer  condyle  of  the  femur.  The 
posterior  ligament  forms  part  of  the  floor  of  the  popliteal  space,  and  upon  it  rests 
the  popliteal  artery. 

The  Internal  Lateral  Ligament  is  a  brond,  flat,  membranous  band,  thicker 
behind  than  in  front,  and  situated  nearer  to  the  back  than  the  front  of  tlie  joint. 
It  is  attached,  abrtve,   to  the  inner   tuberosity  of  the  femur;  below,  to   the  inner 
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taberofliCT  and  inoer  surface  of  the  slinft  of  the  tibia,  to  the  extent  of  about  two 
inehe«.  It  is  crossed,  at  its  lower  part,  by  the  aponeiirosia  of  tlie  Sartonua,  and 
the  teodoDS  of  the  Gracilis  and  Sfmitendiiiosiia  nmspfes,  a  synovial  buraa  being 
interpoeed.  Its  deep  surface  cover*  the  anterior  portion  of  the  tendon  of  tlio 
SMaimerabninosus,  the  syuoviiU  nionibmne  of  the  joint,  and  (ho  inferior  internal 
articular  arierj';  it  is  intimately  adherent  to  the  internal  semilunar  tibro-carliiage. 

1^9.— Right  Knee-joint.    Anterior  View. 


^H  The  Lo»g  hjtteiunl  Lateral  Ligament  is  a  strong,  roiiiuled,  fibrotts  cord,  situated 
^nMrer  to  the  back  than  the  front  of  the  joint.  It  is?  af  taelied.  above,  to  the  outer 
oondjle  of  the  femur;  bebiw,  to  the  outer  part  of  the  head  of  t!ie  fibula.  Ita 
mrtrr  surface  is  covered  by  the  tendon  of  the  Biceps,  which  divides  into  two 
\mttA,  eeparated  by  the  ligament,  at  ita  insertion.  It  has,  paj^ting  iiencath  it» 
the  tendon  of  tJie  Popliteus  muscle,  and  the  inferior  external  articular  vesscla 
nd  nenre. 

The  Short  Erternol  Lateral  Lfgamenf  is  an  accessory  bundle  of  fibres*,  placed 
Ichind  and  parallel  with  the  preceding;  attached,  above,  to  the  lower  part  of  the 
■Bter  cond/le  of  the  femur;  below,  to  tlie  suinndt  of  the  styloid  process  of  the  fibula. 
Tliii  ligament  i*  intimately  conneoted  with  the  capsular  ligament,  and  ban,  passing 
beneath  it,  the  tendon  of  the  Popliteus  muscle. 

Thi*  Capsular  Lif/amerit  consiists  of  an  exceedingly  lliin,  but  strong,  fibrous 
■embmnc,  which  fills  in  the  intervals  left  by  the  preceding  ligament!).  It  is 
tttuiied  to  the  femur  immciliately  above  its  articular  surface;  below,  to  the  upper 
l«H«r  and  sides  of  the  patella  and  the  margins  of  the  head  of  the  tibia  and  inter- 
wticulnr  cartilages,  and  is  continuous  behind  with  the  posterior  ligament.  This 
'  M>  ig  strengthened  by  fibrous  expansions,  derived  from  the  fascia  lata,  from 
•  t  and  Crureuf*  muscles,  and  from  the  Bicepp,  Sarlorius,  and  tendon  of  the 
^eisiracmbf^anosu^. 

Q 


192 


ARTICULATIONS. 


separated  from  the  capsular  ligament  l)y  a  synovial  bursa;  above,  the  ehort  bead 
of  the  Rectus*  and  Gluteus  uiminius,  the  latter  being  closely  adherent  to  tlie 
capsule;  internally,  the  Obturator  externue  and  Pectinens;  behind,  the  Pyrifbrmis, 
Gemellus  superior,  Obturator  intemus,  Gemellus  inferior.  Obturator  externus,  and 
Quadratus  ffmoris. 

The  Arteries  supplying  the  joint  are  derived  from  the  obturator,  sciatic, 
interoal  circumflex,  and  pluteal. 

The  Nerves  are  articular  branches  from  the  sacral  plexus,  great  sciatic,  obtu- 
rator, and  accessory  obturator  nerves. 

Actions.  The  movements  of  the  hips,  like  all  enarthrodial  joints,  are  veiy 
extensive;  they  are,  flexion,  extension,  adduction,  abduction,  circumduction,  and 
rot-ation. 

IJ,  Knee-Joikt. 

The  knee  is  a  ginglymoid,  or  hinpje-joint;  the  bones  entering  into  its  formation 
are,  the  condyles  of  the  femur  al'ove,  the  head  of  the  tibia  l>elo\v,  and  the  patella 
in  front.  The  articular  eurfact's  are  covered  with  cartilage,  and  connected 
together  by  ligaments,  some  of  which  are  placrd  on  the  exterior  of  the  joint, 
whilst  others  occupy  its  interior. 


External  Ligaments. 

Anterior,  or  Ligament um  Pa- 
tellar 

Pofiterior,  or  Ligamentum  Pos- 
ticum  Wirisbwii. 

Internal  Luteral. 

Two  External  Lateml. 

Capsulfir. 


Internal  Lignments. 

Anterior,  or  External  Crucial. 

Poslerior,  or  Internal  CruciaL 

Two  Semilunar  Fibro-cartilages. 

Transverse. 

Coronary. 

Ligomentiim  mucosum, 

Lij!:amenta  alaria. 


The  Anterior  Ligament^  or  lAgamentum  Patelhe  (fig.  139),  is  that  portion  of 
the  commcm  tendon  of  the  extensor  mupcles  of  the  thigh  which  is  continued  from 
the  patella  to  flu-  tul>creleof  the  tibia»  supplying  the  pliioe  of  an  anterior  ligament. 
It  is  a  strong,  tiaf,  ligamentous  band^  about  three  inchet^  in  length,  attached,  above, 
to  the  apex  of  the  patella  and  the  rough  de[u*eti8 ion  on  its  posterior  snrface;  below, 
to  the  lower  part  of  the  tuberosity  of  the  tilda;  its  superficial  fibres  being  continuous 
across  the  front  ot"  the  patella  with  those  of  the  tendon  of  the  Quadriceps  extt^nsor. 
Two  synovial  bursaj  are  connected  with  this  ligament  and  the  patella;  one  is  inter- 
posed between  the  patella  and  the  fikin  covering  its  anterior  surface;  the  other,  of 
small  size,  between  ilie  ligamentum  patellar  and  the  upper  part  of  the  tuberosity 
of  the  tibia.  The  posterior  surface  of  this  ligament  is  separated  above  from  the 
knee-joint  by  a  large  mass  uf  adipose  tifisue;  its  lateral  margins  are  continuous 
with  the  aponeuroses  derived  from  the  Vasti  muscles. 

The  Posterior  Ligamenty  Ligamentum  Posticwn  fVinslowii  (fig.  I40X  '8  a 
broad,  flat,  fibrous  band,  which  covers  over  the  whole  of  the  back  part  of  the  joint. 
It  consists  of  two  lateral  portions,  formed  chiefiy  of  vertical  fibres,  which  arise 
above  from  the  condyles  of  the  femur,  and  are  connected  below  with  the  back  part 
of  the  head  of  (he  tibia,  being  closely  united  with  the  tendons  of  the  Gastrocnemius, 
Plantaris,  and  Poplileus  muscles;  the  central  portion  is  formed  of  fasciculi  obliquely 
directed  and  separated  from  one  another  by  apertures  for  the  passage  of  vessels. 
The  strongest  of  these  fasciculi  is  derived  irom  the  tendon  of  the  Serai-membra- 
noeae;  it  passes  from  the  back  part  of  the  inner  tuberosity  of  the  tibisi,  obliquely 
upwards  and  outwards  to  the  back  part  of  the  outer  condyle  of  tlie  femur.  The 
posterior  ligament  fonns  part  of  the  iloor  of  the  popliteal  space,  and  upon  it  rests 
the  popliteal  artery. 

The  Internal  Lateral  Ligament  is  a  broad,  fiat,  membranous  baud,  thicker 
behind  than  in  front,  and  situated  nearer  to  the  back  thun  the  front  of  the  joint. 
It  is  attached,  above,   to  (he  inner   luberosity  of  the  femur;  bolow,  to   the  inner 
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tuberosity  and  inner  sarface  of  the  shaft  of  tlie  tthia,  to  the  extent  of  about  two 
inches.  It  is  crossed,  at  its  lower  part,  by  the  aponeurosis  of  the  Sartorius,  and 
th«?  tendons  of  the  Gracilis  and  Semitendinosus  muacletf,  a  synovial  byraa  being 
intHrposed.  Its  deep  surface  covers  the  anterior  portion  of  the  tendon  of  the 
Semimembranosus,  the  syuovial  membrane  of  the  joint,  and  the  inferior  internal 
Articular  arteiy;  it  is  intimately  adherent  to  the  internal  semilunar  tibro-cartilage. 

1 39.— Right  Knee-joint.    Anterior  View.  140.— Right  Knee-joint    Posterior  View. 
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he  Loji/jf  Externa!  f.frteraf  Ligament  is  a  strong:,  rotnided,  fibrouj*  cord,  situated 

Puearer  to  the  bark  than  tiie  front  of  the  joint.      It  is  iittaehed.  above,  to  tlic  outer 

condyle  of  the  femur;  below^  to  the  outer  part  of  the  head  of  the  fibula.     Its 

liter  iurface  is  covered  by  the  tendon  of  the  Biceps,  whicli  divides  into  two 

rts,   separated  by  the  ligament,  at  its  insertion.      It  has,   pa:*sinrt^    beneath  it, 

\ii   tendon  of  tlie  Fopliteus  muBcle,  and  the  inferior  externMl  articuhir  ve?sela 

at!  nerve. 

The  Short  E.rtertittJ  Lateral  Litfament  is  an  aeeessory  bundle  of  til>res,  placed 
ehind  and  parallel  with  the  preceding:  attached,  above,  to  the  lower  part  of  the 
E»ater  condyle  of  the  femur  j  below,  to  the  summit  of  the  styloid  process  of  the  fibula. 
This  ligament  is  intimately  coumrted  with  the  capsular  ligament,  and  has,  passing 
beneath  it,  the  tendon  of  the  Popllteus  muscle. 

The  Capsular  Ligament  consihts  of  an  exceedingly  thin,  but  strong,  fibrous 
membrane,  which  fills  in  the  intervals  left  by  the  preceding  lifiaments.  It  is 
attached  to  the  femur  immediately  above  its  articular  Purface;  b«:low,  to  the  upper 
'  arder  and  sides  of  tlie  patella  and  the  marj^ius  of  the  head  of  the  tibia  and  inter- 
rticular  cartilages,  and  is  continuous  behind  with  the  posterior  lij^ament.  This 
nemhrane  is  strengthened  by  fibrous  expansions,  derived  from  the  fascia  lata*  from 
he  Vasti  and  Crureus  muiicles,  and  from  the  Biceps,  Sartoriiis,  and  tendon  of  the 
Semiraerabranosus. 
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Tbe  Crucial  ore  two  Lnteroaseous  ligiunents  of  considerable  strongth,  situated 
ill  the  interior  of  the  joint,  iieurer  its  posterior  than  its  anterior  piirt.  Tliey  we 
called  cniciiii,  bceiiuse   they  cross   each 

ofcher,    somewhat    like   the    lines    of  the  H'-— Right  Kneo-Jojut.    Shewing  lutyrual 
letter  X;  and   have  received  the  names 
(utterior  jind  posteriory  from  the  pot^itiijii 
of  their  itttuehinent  to  the  tibia. 

The  Afiferior  vr  EAterftal  Crucial 
Ligament  (lig,  141),  emaller  than  the 
posterior,  is  attached  to  the  inner  aide  of 
the  depression  in  front  of  the  spine  of 
the  tibia,  being  blended  with  the  anterior 
extreniitv  of  the  external  Bemihinnr  tibro- 
carlilajre,  and  pa:»»ing  oblitjueiy  upwards, 
backwiirdj*,  and  outward*,  is  inserted  into 
the  inner  and  back  part  of  the  outer  con- 
dyle of  the  femur. 

The  Posterior  or  Internal  Crucial 
Ligament  is  larger  in  size,  but  lesa 
oblique  in  its  direction  than  the  anterior. 
It  is  attached  to  the  back  part  of  the 
depression  behind  the  spine  uf  the  tibia, 
and  to  the  posterior  extremity  of  the 
external  semilunar  fihro-cartilage;  and 
paaacg  upwards^  forwanlij,  and  inwards, 
to  be  inserted  into  the  outer  and  fore 
part  of  t!ic  inner  condyle  of  the  femur. 
As  it  crosses  the  anterior  crucial  liga- 
ment, a  fasciculus  ia  given  off  from  it. 
which  blends  with  tlie  posterior  part  of 
tiiiit  lijrument.  It  ta  in  relation,  in  fronts 
with  tire  iinterior  crucial  lifziimeiit;  behind^ 
with  tlie  li(»unientum  fiosliemu  Winslowii. 

The  Scmihtnar  Fihro- Cartilages  (tif^.  142)  are  two  creseentic   lamel!ie»  wliieh 
are  attached  to   the  margins  of  the  head  of  the  tibia,  and  serve   to  deepen   it« 
surface  for  articulation  with  the  condyles  of  the  femur.     The  circumference  of 
each  cai'iilage  is  thick  and  convex;  the 
inuer    free    border,    thin    and    concave. 
Their  upper  surfaces  are  concave,  and  in 
relation  with  tlie  condyles  of  the  fenmr; 
their   lower  i^urfaces    are   flat,   and    rest 
upon  the  head  of  tlie  tibia.     Each  carti- 
lage covers  nearly  the  outer  two- thirds 
of  the  corresponding  articular  surface  of 
the    tibia^   leaving    the    inner  third    un- 
covered; both  nuriVices  are   smooth^   aud 
invested  by  synovial  membriine. 

The  Intvrnal  Semilunar  Fibro- Carti- 
lage is  nearly  semicircular  in  form,  a 
little  elonguted  from  before  backwards, 
and  broader  Itehind  than  in  front;  its  convex  border  is  united  to  the  internal 
lateral  ligament,  and  to  the  head  of  the  tibia,  by  means  of  the  coronary  ligaments; 
its  anterior  extremity,  thin  and  pointed,  is  firmly  implanted  into  a  depression  in 
front  of  the  inner  articular  surface  of  the  tibia;  its  posterior  extremity  into  the 
depression  behind  the  spine,  between  x\x<'  attiichment  of  the  external  cartilage 
and  posterior  crucial  ligament. 

The     External    Si'milunar    I'ibro-Cartilage    forms    nearly     an    entire    circle. 


14a, — Head  of  Tibia,  with  Semilunar 

Cartilagea,  etc,    S^en  from  above. 

Bight  Side. 
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^tk  large  portion  of  the  articular  surface  thiio  the  internal  one.     It  is 

grooved  on  it«  outer  aide,  for  the  tendon  of  the  Popliteus  muscle.     It^  circumference 

fU  held  in  connexion  with  the  head  of  the  tibia,  by  means  of  the  coronary  ligaments; 

ind  it3  two  extremities  are  firmly  implanted  in  the  depressions  in  front  and  behind 

tfiptne  of  the  tibia.     These  extn^mtties,  at  their   iiL-scrtion,  are   interposed  be- 

the  Bttachmeuts  of  the  internal   c:irtilage.     The  external  semilunar  tibro- 

tilage  gives  off  from  its  anterior  border  a  fasciculus,  which  forms  the  trim  averse 

Sgament.     By  its  anterior  extremiti/,  it  is  continuous  with   the  anterior  crucial 

IHgament.     lis  posteriar  extremitif  divides  into  three  slips;  two  of  these  pass  up- 

Is  und  forwards,  and  are  inserted  into  the  outer  side  of  the  inner  tuberosity  of 

tibia,  one  in  front,  the  other  behind  the   posterior  crucial  lif^anicnt;  the  tliird 

Mciculus  is  inserted  into  the  back  part  of  the  anterior  crucial  ligament. 

The  Transverse  Ligament  is  a  baud  of  fibres,  which  passes  transversely  from  the 
iterior  convex  margin  of  tlie  external  semilunar  cartilage,  to  the  anterior  extremity 
llie  internal  cartilage;  its  thickness  varies  considerably  in  different  subjects. 
The  Coronary  Ligaments  consist  of  numerous  short  fibrous  bands,  which  con- 
the  convex  border  of  the  semilunar  cartilages  with  the  circumference  of  the 
of  the  tibia,  and  with  tJie  other  ligaments  surrounding  the  joint. 
The  Si/novial  Membrane  o^  the  knee-joint  is  the  largest  and  most  extensive  in 
tie  body.  Commencing  at  the  upper  border  of  the  patella,  it  forms  a  large  cul- 
ie-tttc  beneath  the  Extensor  tendon  of  the  Uiigh:  this  is  sometimes  replaced  by  a 
feynovial  bursa  interposed  between  the  tendon  and  the  front  of  the  femur,  which 
some  subjects  communicates  with  the  synovial  laemlirane  of  the  knee-joint,  by 
[»n  orifice  of  variable  size.  On  each  side  of  the  patella,  the  synovial  membrane 
Bxtends  beneath  the  aponeurosis  of  the  Vasti  muscles,  and  more  especially  beneath 
tiat  of  the  Vastus  internus;  and,  below  the  patelhi,  it  is  separated  from  the 
nterior  ligament  by  a  considerable  quantity  of  adipose  tissue.  In  this  situation, 
sends  off  a  triangular  prolongation,  containing  a  few  ligamentous  fibres,  which 
Ktenda  frora  the  anterior  part  of  the  joint  below  the  patella,  to  the  front  of  (he 
Qter-condyloid  notch.  This  fold  has  been  termed  the  ligamenfum  mttvosnni. 
The  ligamrnta  alaria  cons^ist  of  two  fring«*-like  foMs,  which  extend  from  the  sides 
Elf  the  ligameutum  mucosura,  upwards  and  outwards,  to  the  sides  of  the  patella, 
tie  synovia!  membrane  invests  the  semilunar  fibro-cartilages,  and  on  the  back 
'fHirt  of  the  external  one  forms  a  cul-de-sac  between  the  groove  on  its  surface,  and 
the  tendon  of  the  Poplitcus;  it  is  continued  to  the  articular  surface  of  the  tibiaj 
'  surrounds  the  crucial  ligaments,  and  the  inner  surface  of  the  ligaments  which 
n  enclose  the  joint;  lastly,  it  approuclies  the  condyles  of  the  femur,  and  from  them 
^■ie  continued  on  to  the  lower  part  of  the  front  of  the  shaft.  The  |ioucb  of  synovial 
^Muembrane  between  the  Extensor  tendon  and  front  of  the  femur  is  supported, 
^Hdurlng  the  movements  of  the  knee,  by  a  small  muscle,  the  Subcruneus,  which  is 
l^^inseried  into  it. 

The  Arteries  supplying  the  joint  arc  derived  from  the  anastomotic  branch  of 
llie    femoral,    articular   branches  of  the  popliteal,  and  recurrent  branch  of  the 
iterior  tibial. 

The  Nerves  are  derived  from  die  obturator,  anterior,  crural,  and  external  and 
itcrnal  popliteal. 

Actions.  The  chief  movements  of  this  joint  are  flexion  and  extension;  but  it  is 

Jso  capable  of  performing  some  slight  rotatory  movement.     During  flexion,  the 

riieular   surfaces   of  the   tibia,  covered   by   their    interartieular  cartilages,  glide 

hckwards  upon  the  condyles  of  the  femur,  the  lateral,  posterior,  and  crucial  liga- 

nenta  are  relaxed,  the   ligamentura   patellce   is   put  upon   the   stretch,  the  patella 

illing  up  the  vacuity    in    front   of  the  joint    between    the   femur  and    tibia.      In 

ctcnsion,  the  tibia  and  interarticiilar  csirtilages  glide  forwards  upon   the   femur; 

It  the  ligaments  are   stretched,  with   the   exception   of  the   Jigamentnro   patella^ 

rhich  is  relaxed,  and  admit,**  of  considerable  lateral   tnovement.     The  movement 

rotation  is  permitted    when    the  knee   is  serai-flexed,  rotnlioQ  outwards  being 

Dost  extensive. 
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III.    ArTICL'LATION    BETWEK-V    TllK    TlllIA    AND    FiBULA. 

Tho  articulattons  between  the  tibia  aiid  fibula  are  effected  by  ligaments  which 
connect  both  extremities,  as  well  as  tlie  shafts  of  (he  bones.  They  may,  con- 
sequently, be  subdivided  into  three  sets.  i.  The  Superior  Tiblo-Fibular  articula- 
tion. 2.  The  Middle  Tibio-Fibular  articulation.  3.  The  Inferior  Tibio-Fibular 
articulation. 

1.  Superior  Tibio-Fibilar  Articulation. 

This  articulation  is  an  arthrodial  joint.  The  contiguous  surfaces  of  the  bones 
present  two  flat  oval  .surfaces  covered  with  cartilage,  and  connected  together  by 
the  following  ligaments. 

Anterior  Superior  Tibio-Fibular. 
Posterior  Superior  Tibio-Fibuhir. 

The  Anterior  Superior  Ligament  (tig.  141)  consijats  of  two  or  three  broad  and 
flat  bauds,  which  pafis  obliqurSy  upwards  and  inwards,  from  the  head  of  the  fibula 
to  the  outer  tuberosity  of  the  tibia. 

The  Posterior  Superior  Ligament  is  a  single  thick  and  broad  band,  which 
passes  from  the  back  part  of  the  head  of  the  fibula  to  the  buck  part  of  the  outer 
tuberosity  of  the  tibia.     It  is  covered  by  the  tendon  of  the  PopHteus  inueclc, 

A  Si/tiovial  Membrane  lines  this  articulation.  It  i&  occasionally  continuous 
with  that  of  the  knee-joint  at  ita  upper  and  back  part, 

2.  Middle  TiBio-FintLAR  Articulation. 

An  interosseous  membrane  extends  between  the  contiguous  margins  of  the  tibia 
and  fibula,  aud  separates  the  muscles  on  the  front  from  those  on  the  back  of  the 
leg.  It  consists  of  a  thin  aponeurotic  huiiina  composed  ol  oblique  fibres,  which 
pass  between  the  interosseous  ridges  on  the  two  bones.  It  U  broader  above  thun 
below,  and  presents  at  its  upjjer  [lart  a  large  oval  aperture  liKyr  the  passage  of  tho 
anterior  tibial  artery  forwards  to  the  anterior  aspect  of  the  teg;  and  at  its  lower 
part,  an  opening  for  the  passage  of  the  aiitt-rior  peroneal  vessels.  It  is  continuous 
below  with  the  inferior  iuterotiseous  ligament;  and  is  perforated  in  numerous  parts 
for  the  passage  of  small  vessels.  It  is  in  relation  in  front  with  the  Tibialis  anticus, 
Extensor  longus  digitorum,  Extensor  proprlus  pollicSs,  Peroneus  tertius,  and  the 
anterior  tibial  vessels  and  nerve;  behind,  Avith  the  Tibialis  posticus  and  Flexor 
longus  poUicis. 

3.  Im  £1U(>K    TlBlO-FlBULAR   AbTICULATION. 

Tliis  articulation  is  formed  by  the  rough  convex  surface  at  the  inner  side  of 
the  lower  end  of  the  fibula,  connected  with  a  similar  rough  surface  on  the  outer 
side  of  the  tibia.  Below,  to  the  extent  of  about  two  lines,  these  surfaces  are 
smooth  and  covered  with  cartilage,  which  is  continuous  with  that  of  the  ankle- 
joint.     The  ligaments  of  this  joint  are — 

Inferior  Intt^rosseous.  Posterior  Inferior  Tibio-fibular. 

Anterior  Inferior  Tibio-fibtihvr.         Transverse. 

The  Inferior  Interosseous  Lifffiment  consists  of  numerous  shorty  strong  fibrous 
bands,  which  \n\^%  between  the  contiguous  rough  sorfaces  of  the  tibia  and  fibula, 
and  constitute  the  chief  bond  of  union  between  the  bones.  This  ligament  is 
coiitinuouSt  above,  with  the  interosseous  roemhraue. 

The  Anterior  Inferior  Ligament  (fig.  1 44)  is  a  flat  triangular  band  of  fibres, 
broader  below  than  above,  which  exteiids  obliquely  downwards  and  outwards 
between  the  adjacent  nuirgins  of  tine  tiblu  and  fibula  on  the  front  aspect  of  the 
articulation.  It  is  in  rekition,  in  front,  with  the  Peroneus  lertius,  the  aponeurosis 
of  the  leg,  and  the  integument;  behind,  with  the  inferior  interosseous  ligament; 
and  lies  in  contact  with  the  cartilage  covering  the  astragalus. 

The  Posterior  Inferior  Ligament^  smaller  than  the  preceding,  is  disposed  in  a 
similar  manner  on  the  posterior  surface  of  the  articulation. 
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The  Transverste  Ligament  is  a  long  narrow  band,  continuous  witli  the  pre- 
cedtog,  passing  transversely  across  the  back  of  the  joint,  from  the  external 
malleolus  to  the  tibia,  a  short  distance  from  its  malleolar  process.  This  lipatnent 
projects  below  the  margins  of  the  bones,  and  forms  part  of  the  articuluting  surface 
for  the  astragalus. 

The  SifHorial  Membrane  lining  the  articular  surfaces  is  derived  from*  that  of 
the  ankle-joint. 

Actions.  The  movement  permitted  in  the.*je  articulations  is  limited  to  a  very 
slight  gliding  of  the  articular  surfaces  one  upon  another. 

IV.  Ankle  Joint. 

The  Ankle  is  a  ginglymoid  or  hinge  joint.  The  bones  entering  into  its  forma- 
tion are  the  lower  extremity  of  the  tibia  and  its  maHeolus,  and  the  malleolus  of 
the  fibula,  above,  which,  united,  form  an  arch,  to  receive  the  upper  convex  surface 
of  the  astragalus  and  its  two  lateni!  facets.  These  surfaces  are  covered  with 
cartilage,  and  connected  together  by  the  following  ligftuients — 

Anterior.  Internal  Lateral. 

External  Lateral. 

The  Anterior,  or  Tibio-tnrsal  Lignment  (fig.  I43)  is  a  broad*  thin  membranous 
\vL\tx,^  attached,  above,  to  the  margin  of  the  articular  surface  of  the  tibia;  bt'iow% 

143. — ^Ankle-Joint:  Tarsal  and  Tarso-Metatarsal  Articuktions.    Internal  View. 

Right  Side. 
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^e  margin  of  the  astragalus,  in  front  of  its  articulor  surfaoo.     It  is  in  relation, 
front,  with   the  extensor  tendons  of  the  toes,  with  the  tendons  of  the  Tibialis 
iticus  and  Peroneus  tertiua^  and  the  anterior  tibial  vessels  and  nerve;  behind,  it 
lies  in  contact  with  the  synovial  membrane. 

The  Internal  Lateral  or  Deltoid  Ligament  consists  of  two  layers,  siiperlicial 
^Mid  deep.  The  superficial  layer  is  a  strong,  flat,  triangular  band,  attached,  above, 
to  the  apex  and  anterior  and  posterior  Iwrders  of  the  inner  malleolus.  The  most 
anterior  fibres  pass  forwards  to  be  insertfd  into  the  scaphoid;  the  middle  descend 
almost  perpendicularly  to  be  inserted  into  the  os  caleis;  and  the  posterior  fibres 
paM  backwards  and  outwards  to  be  attached  to  the  inner  side  of  the  astragalus. 
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The  deeper  latfer  consbts  of  a  short,  thick,  uml  strong  fftsciculus?,  which  passes 
fVom  the  apex  of  the  malleolus  to  llie  inner  wurfnce  of  the  nstrapalus^  IkIow  the 
jirticular  surface.  This  ligament  in  covered  by  the  tendons  of  the  Tibialis  posticus 
and  Flexor  longus  digitorum  muscles. 

The  Kxfcrnfil  Lateral  Ligament  (fig.  I44)  consists  of  three  fasciculi,  takinf^ 
difleretit  direetioiie,  iind  separated  hy  distinct  interval:*;  for  which  reason  it  ia 
described  by  some  ftnatomJsts  as  three  distinct  lignments.*  This  would  seem  the 
preferable  descriptioti,  were  it  not  that  the  old  nomenclature  has  paaeed  into 
general  use. 

The  anterior  fasciculus^  the  shortest  of  the  three,  passes  from  the  anteriw 
margin  of  the  sunmut  of  the  external  malleolus,  downwards  and  forwards,  to  (he 
astragalus,  in  frout  cff  its  external  articular  facet. 


i44.^Ankle-Joint:  Tarsal  and  Tarao-Metatarsal  Articulationa. 

Right  Side. 


External  View. 
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The  posterior  fasciculus^  the  most  deeply  seated,  passes  from  the  depression  at 
the  inner  and  hack  part  of  the  external  malleolus  to  the  nstrabigiis,  behind  its  ex- 
ternal malleolar  facet:^.      Its  fibres  are  almost  horizontal  in  direction. 

The  middle  fascicttltfs,  the  longest  of  the  three,  is  si  narrow  rounded  cord, 
passing  from  tlie  apex  of  the  external  malleolus  downwards  and  sHghlly  backwards 
to  the  middle  of  the  outer  side  of  the  os  calcis.  It  is  covered  by  the  tendons  of 
the  Feroneus  lorigus  and  brcvis. 

There  is  no  posterior  ligament,  its  place  being  supplied  by  the  transverse  liga- 
ment of  the  inferior  tibio-fibular  Jirticulation. 

The  St/7wvial  Membrane  inveeta  the  inner  surface  of  the  ligaments,  and  sends 
a  duplicature  upwards  between  the  lower  extremities  of  the  tibia  and  fibula  for  a 
short  distance. 

Relations.  The  teudons,  vessels,  and  nerves  in  connection  with  the  joint  are, 
in  front,  from  within  outwards,  the  Tibialis  anticufi,  Extensor  propriiis  poUicis, 
anterior  tibial  vessels,  anterior  tibial  nerve,  Extensor  communis  digitorum,  and 
Peroneus  tertius  ;  behind,  from  within  outwards,  Tibialis  posticus.  Flexor  longu^ 

*  Humphry,  on  the  ^Shdeton^  p.  559. 
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digitorum,  posterior  tibial  vessels,  posterior  tibial  nerve,  Flexor  longus  ppllicis,  and, 
in  the  groove  behind  the  external  malleolus,  the  tendons  of  the  Peroueus  longus 
and  brevis. 

The  Arteries  supplying  the  joint  are  derived  from  the  malleolar  branches  of  the 
anti^ior  tibial  and  peroneal. 

The  Nerves  are  derived  from  the  anterior  tibial. 

Actions.  The  movements  of  the  joint  are  limited  to  flexion  and  extension 
There  is  no  lateral  motion. 

V.  Abticclations  of  the  Taksus. 

These  articulations  may  be  subdivided  into  three  sets  :  i.  The  articulation  of 
the  first  row  of  tarsal  bones.  2.  The  articulation  of  the  second  row  of  tarsal 
bones.     3.  The  articulations  of  the  two  rows  with  each  other. 

I.  Articulation  of  the  First  Row  or  Tarsal  Bones. 

The  articulations  between  the  astragalus  and  os  calcis  are  two  in  number — 
anterior  and  posterior.  They  are  arthrodial  joints.  The  bones  are  connected 
together  by  three  ligaments : — 

External  Calcaneo-Astragaloid.  Posterior  Calcaneo-Astragaloid. 

Interosseous. 

The  External  Calcaneo-Astragaloid  Ligament  (fig.  144)  is  a  short,  strong 
fasciculus,  passing  from  the  outer  surface  of  the  astragalus,  immediately  beneath  its 
external  malleolar  facet,  to  the  outer  edge  of  the  os  calcis.  It  is  placed  in  front 
of  the  middle  fasciculus  of  the  external  lateral  ligament  of  the  ankle-joint,  with 
the  fibres  of  which  it  is  parallel. 

The  Posterior  Calcaneo-Astragaloid  Ligament  (&g.  143)  connects  the  posterior 
extremity  of  the  astragalus  with  the  upper  contiguous  surface  of  the  os  calcis  ;  it 
is  a  short  narrow  band,  the  fibres  of  which  are  directed  obliquely  backwards  and 
inwards. 

The  Interosseous  Ligament  forms  the  chief  bond  of  union  between  the  bones. 
It  consists  of  numerous  vertical  and  oblique  fibres,  attached,  by  one  extremity,  to 
the  groove  between  the  articulating  surfaces  of  the  astragalus ;  by  the  other,  to  a 
corresponding  depression  on  the  upper  surface  of  the  os  calcis.  It  is  very  thick 
and  strong,  being  at  least  an  inch  in  breadth  from  side  to  side,  and  serves  to  unite 
the  OS  calcis  and  astragalus  solidly  together. 

The  Synovial  Membranes  (fig.  146)  are  two  in  number  :  one  for  the  posterior 
calcuieo-astragaloid  articulation  ;  a  second  for  the  anterior  calcaneo-astragaloid 
joint.  The  latter  synovial  membrane  is  continued  forwards  between  the  contiguous 
surfaces  of  the  astralagus  and  scaphoid  bones. 

2.  Articulations  of  the  Second  Row  of  Tarsal  Bones. 

The  articulations  between  the  scaphoid,  cuboid,  and  three  cuneiform  are  efiected 
by  the  following  ligaments  : — 

Dorsal.  Plantar. 

Interosseous. 

The  Dorsal  Ligaments  are  small  bands  of  parallel  fibres,  which  pass  from  each 
bone  to  the  neighbouring  bones  with  which  it  articulates. 

The  Plantar  Ligaments  have  the  same  arrangement  on  the  plantar  surface. 

The  Interosseous  Ligaments  are  four  in  number.  They  consist  of  strong  trans- 
verse fibres,  which  pass  between  the  rough  non-articular  surfaces  of  adjoining  bones. 
There  is  one  between  the  sides  of  the  scaphoid  and  cuboid  j  a  second  between  the 
internal  and  middle  cuneiform  bones  ;  a  third  between  the  middle  and  external 
cuneiform;  and  a  fourth  between  the  external  cuneiform  and  cuboid.  The  scaphoid 
and  cuboid,  when  in  contact,  present  each  a  small  articulating  facet,  covered  with 
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cartilage,  and  lined  either  by  a  separate  srnovial  membrane,  or  by  an  offset  from 
the  common  tarsal  synovial  membrane. 

3»  Articclatioxs  of  the  Two  Rows  ok  the  Taksus  with  each  other. 

These  may  be  convenir-ntly  divided  into  three  sets.  The  joint  between  tlie  os 
calcis  and  the  cuboid.  Tlie  liframents  connecting  the  os  calcis  with  the  scaphoid. 
The  joint  between  the  astraguhis  and  the  scaphoid. 

The  ligaments  connecting  the  os  calcis  with  the  cuboid,  are  four  in  nnraber: — 


p.        J     I  Superior  Cnlcanco-Cnboid. 
I  Internal  Calcaneo-{ 


Plantar. 


Culxtid  (Interosseous). 
Long  Calcaneo-Ciiboid. 
Short  Calcaneo-Cuboid. 


The  Sf/perior  Calcmieo- Cuboid  Lipa- 
meni  (fig.  1 44)  is  a  thin  and  narrow 
fasciculus,  which  passes  l>etweett  the 
contiguous  surfaces  of  the  oa  calcis  and 
cuboid,  on  the  dorsal  surface  of  the  joint. 

The  Internal  Vidcaneo- Cuboid  [Inter' 
osseous)  Ligament  (fig.  144)  is  a  short, 
but  thick  and  strong,  band  of  tibres, 
arising  from  the  os  calcif,  in  the  deep 
groove  which  intervenes  between  it  and 
the  astragalus';  and  closely  blended,  at 
its  origin^  with  the  superior  caleanco- 
scaphoid  ligament.  It  is  inserted  into 
the  inner  eide  of  the  cuboid  bone.  This 
ligament  forms  one  of  the  chief  bonds  of 
union  betwetMi  the  first  and  second  row 
of  the  tarsus. 

The  Loriff  Calcnneo- Cuboid  (fig.  I45), 
the  most  superficial  of  the  two  jilantar 
ligaments,  is  the  longest  of  all  the  liga- 
ments of  the  tar^UM;  it  is  attached  to  the 
under  surfare  of  the  os  calcif,  from  near 
the  tuberosities,  as  far  forwards  as  the 
anterior  tubercle;  its  fibres  pass  forwards 
to  be  attached  to  the  ridge  on  t!ie  under 
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fiurtace  of  the  cuboid  bone,  the  more  su- 
perficial filires  being  continued  onwards 
to  the  bases  of  the  second,  third,  and 
fourtli  metatarsal  bones.  This  ligament 
crosses  the  groove  on  the  under  surface 
of  the  cuboid  bone,  converting  it  into  a 
canal  for  the  passage  of  the  tendon  of 
the  Peroneus  lougus. 

The  Sftori  Calcaneo-Cuboid  Ligament  lies  nearer  to  the  lioncs  that  the  pre- 
ceding, from  which  it  is  separated  by  a  little  areolar  adipose  tissue.  It  is 
exceedingly  broad,  aiiout  an  inch  in  length,  and  extends  from  the  tubercle  and  the 
depression  in  front  of  it  on  the  fore  part  of  the  under  surface  of  the  os  calcis,  to 
the  inferior  surfiice  of  the  cuboid  bone  behind  the  peroneal  groove.  A  synovial 
membrane  is  found  in  this  arlictdation. 

The  ligaments  connecting  the  os  calcis  with  the  scaphoid,  are  two  in  number: — 

SuiH2rior  Calcaneo-8caphoid.  Inferior  Calcaneo-Scaphoid. 

The  Superior  Cahaneo- Scaphoid  (fig.  1 44)  arises,  as  already  mentioned,  with 
the  internal  cnlcuneo-cuboid  in  the  deep  groove  between  the  astragalus  and  os  calcis; 
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it  poflses  forward  from  the  inner  side  of  the  anterior  extremity  of  the  os  calcis  to 
the  outer  side  of  the  scaphoid  boae.  These  two  ligaments  resemble  the  letter  Y, 
bein;;  blended  together  behind,  but  separated  in  front. 

The  Inferior  Calcaneo- Scaphoid  (tig.  1 45)  is  by  far  the  largest  and  strongest 
of  the  two  ligament.s  of  this  articnlation;  it  is  a  broad  and  thick  band  of  libres, 
which  passes  forward*  and  inwards  from  the  anterior  and  inner  extremity  of  the 
OS  calcis,  to  the  under  surface  of  the  scaphoid  bone.  This  ligament  not  only 
serves  to  connect  the  03  calcis  and  scaphoid,  but  support;*  the  head  of  the  astra- 
galns,  forming  part  of  the  articular  cavity  in  which  it  ib  received.  Its  upper 
surface  id  lined  by  the  synovial  membrane  continued  from  the  anterior  talcaneo- 
astragaloid  articulation.  Its  under  surface  is  in  contact  with  the  tendon  of  the 
Tibialis  posticus  mu-icle. 

The  articulation  between  the  astragalus  and  scaphoid  is  an  arthrodial  joint; 
the  rounded  heatl  of  the  astragalus  being  received  into  the  concavity  formed  by 
the  posterior  surface  of  the  scaphoid,  the  anterior  articulating  surface  of  the 
c&lcanenm,  and  the  upper  surface  of  the  calcuneo-ecaphoid  ligament,  which  liU» 
up  the  triangular  interval  between  those  bones.  The  only  ligament  of  this  jm'nt 
is  the  superior  astragalo-scaplioid,  a  broad  band,  which  passes  obliquely  forwards 
from  tlie  neck  of  the  astragalus,  to  the  superior  surface  of  the  scaphoid  bone. 
It  is  thin  and  weak  in  texture,  and  covered  by  the  Extensor  tendons.  The 
inferior  calcaneo- scaphoid  supplies  the  place  of  an  inferior  ligament. 

The  Synovial  Membrane  which  lines  the  joint,  is  continued  forwards  from  the 
anterior  calcanco-astragaloid  articulation.  This  articulation  permits  of  considerable 
mobility;  but  its  feebleness  is  such  as  to  allow  occasionally  of  dislocation  of  the 
jt&tragalus. 

146,— Oblique  Section  of  the  Artictdations  of  the  Tarsus  and  Metatarsus. 
Shewing  the  Sijt  Synovial  Membranes, 


The  Synovial  Membranes  (fig.  146)  found  in  the  articulations  of  the  tarsus,  are 

[four  in  number:  one  for  the   posterior  calcaneo- astragaloid  articulation;  a  second 

I  for  the  anterior  calcanco-astragaloid  and  astragalo-scaphoid  articulations;  a  third 

I  for  the  calcaneo-cuboid    articulation;  and  a  fourth  for   the    articulations  of  the 

scaphoid  with   the    three  cuneiform,    the  three   cuneiform  with  each  other,   the 

external  cuneiform  with  the  eulMiid,  and  the  middle  and  external  cuneiform    with 

he  bases  of  the  second  and  third  mctatj\rsal  bones.     The  prolongation  which  line? 

>  metatarsal  hones,  pasHcs  forwards  between  the  external  and  middle  cuneiform 

A  small  synovial  membrane  is  sometimes  found  between  the  contiguous 

I  of  the  scaphoid  and  cuboid  hones. 

Aetiom,  The   movements  permitted  between  the  bones  of  the  first  row,  the 

'         'us   and  OS  calcis,  are  h'mited   to  a  gliding  upon   each   other  from  before 
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bnckwanlB,  and  from  side  to  side.  The  gliding  muvemeHt  whlrli  takes  phu-f 
i)rt\vef"u  the  1>oiich  of  the  eecoiKi  row,  is  very  slight,  the  articulution  li€'tw<?«?ij  the 
scaphoid  iind  cuni'ifunn  bonea  being  more  raoveal4(»  than  iliose  of  the  cuFieiform 
with  each  other  and  with  the  cuboid.  The  movement  wlucli  takes  place  between 
the  two  rows,  is  more  exteosive,  and  couaists  in  a  sort  of  rotation,  by  means  of 
which  the  sole  of  the  foot  may  be  .slightly  flexed,  and  extended,  or  carried  inwards 
and  outwards. 


,  VI.    TaRSO-MeTATABSAL    ARTICrLATIONS. 

These  are  arthrodiai  joints.  The  hones  entering  into  their  formation  arc  the 
internal,  middle  and  external  cnneiform,  nnd  the  cuboid,  which  articulate  with  the 
metatarsal  bonen  of  the  tive  toes.  The  metatarsal  hone  of  the  great  toe  articulates 
with  the  internal  cnneifonnj  tliat  of  the  .HCccHid  is  deeply  wedged  in  between  the 
internal  and  external  cuneifonn,  renting  figain.«t  the  middle  cuneiform^  and  being 
the  most  strongly  articulated  of  all  the  nietatarsid  bimes  ;  the  third  oietatarsal 
articulates  with  the  extremity  of  the  external  cuneiform;  the  fourth  with  the 
cuboid  and  external  cuneiform;  and  the  fifth  with  the  cuboid.  The  articular 
surfaces  are  covered  with  cartilage,  lined  by  synovial  membrane,  and  coiinected 
t4>gelhcr  by  the  following  ligaments — 

Dorsal.  Phiiifar. 

Interosseous. 

The  Dorsal  Ligaments  consist  of  strong,  flat,  fibrous  bands,  which  connect  the 
tarsal  with  the  metatarsal  bones.  The  first  metatarsal  is  connected  to  the  internal 
cuneiform  by  a  single  broad,  thin,  tibrous  band  ;  the  second  has  three  dorsal 
ligaments,  one  from  each  cuneiform  bone;  the  third  has  one  from  the  external 
cuneiform;  and  the  fourth  and  filHi  have  one  each  from  the  cuboid. 

The  Piankit  Lifjaments  con!*ir*t  of  longitudinal  and  oblifiue  fibrous  bands  con- 
necting tlje  tarsal  and  metatarsid  Ixmes,  but  (lisposwl  witit  less  regubirity  than  on 
tlie  doisal  surface.  Those  ibr  the  first  and  second  nietatarsai  arc  the  most  t*trongly 
marked;  the  second  find  third  metatarsal  receive  strong  fibrous  bands,  which  pass 
obliquely  across  from  the  internal  cuneiform;  the  plantar  ligaments  of  the  fourth 
and  fiftli  metatarsal  consist  of  a  few  scanty  fibres  derived  from  t!io  cuboid. 

The  Interosseous LiffamcntH  are  three  in  nuu)ber:  internal,  middle,  and  external: 
The  internal  one  pasi^es  from  the  outer  extremity  of  the  internal  cuneiform,  to  ihe 
adjacent  angle  of  the  second  metatarsal.  The  jniddle  one,  less  strong  than  the 
preceding,  connects  the  external  cuneiform  with  the  adjacent  angle  of  the  second 
metatarsal.  The  external  interosseous  ligament  connects  the  outer  angle  of  the 
external  cuneiform  with  the  adjacent  side  of  the  third  mctatarsa!. 

The  Synovial  Membranes  of  these  articuhittons  are  three  in  number:  one  for 
the  metatarsal  bone  of  the  great  toe,  with  the  internal  cuneiform:  one  for  the  second 
and  third  metatarsal  bones,  with  the  middle  and  external  cuneiform;  this  is  con- 
tinuous with  the  great  tarsal  synovial  membrane:  and  one  for  the  fourth  and  fifth 
metatarsal  l>ones  with  the  cuboid.  The  synovial  membranes  of  the  tarsus  and 
metatarsus  are  thus  seen  to  be  six  in  number  (fig.  14.6). 

Articulations  of  the  Metatarsal  Bones  with  each  otoer. 

The  bases  of  the  metatarsal  lioneSj  except  the  first,  are  connected  together  by 
dorsal,  plantar*  and  interosseous  ligaments.  The  dorxal  and  plantar  ligaments 
pass  from  one  metatarsal  l>one  to  another.  The  interosseons  I  iff  amen  fs  lie  deeply 
between  the  rough  non-articular  JK^rtion8  of  their  lateral  surfaces.  The  articular 
surfaces  are  covered  with  cartilage,  and  provided  with  synovia!  membrane,  con- 
tinued forwards  from  the  tarso-metatarsal  joints.  The  digital  extremities  of  the 
metatarsal  bones  are  united  by  the  transverse  metatarsnl  ligament.  It  connects 
tlie  great  toe  with  the  rest  of  the  metatarsal  Imnes;  in  this  respect  it  differs  from 
the  transverse  ligament  in  the  hand. 
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Actions.  The  movement  permitted  in  the  tarsal  ends  of  the  metatarsal  bones  is 
limited  to  a  slight  gliding  of  the  articular  surfaces  upon  one  another;  considerable 
motion,  however,  takes  place  in  their  digital  extremities. 

,       VII.  Metatarso-Phalangeal  Articulations. 

The  heads  of  the  metatarsal  bones  are  connected  with  the  concave  articular 
surfaces  of  the  first  phalanges  by  the  following  ligaments — 

Anterior  or  Plantar.  Two  Lateral. 

Thej  are  arranged  precisely  similar  to  the  corresponding  parts  in  the  hand. 
The  expansion  of  the  extensor  tendon  supplies  the  place  of  a  posterior  ligament. 

Aetiont,  The  movements  permitted  in  the  metatarso-phalangeal  articulations 
are  flexion,  extension,  abduction,  and  adduction. 

Vin.  Articulations  of  the  Phalanges. 

The  ligaments  of  these  articulations  are  similar  to  those  found  in  the  hand; 
each  pair  of  phalanges  being  connected  by  an  anterior  or  plantar  and  two  lateral 
ligaments,  and  their  articular  surfaces  lined  by  synovial  membrane.  Their  actions 
are  also  similar. 


For  further  information  on  this  subject,  the  Student  is  referred  to  Cnivelhier's  'Anatomie 
Descriptive' ;  to  Dr.  Humphry's  work  on  the  '  Human  Skeleton,  including  the  Joints' ;  and  to 
Arnold's  *  Tabulse  Anatomicse,'  Fascic.  4.  Pars  a.  Icones  articulorum  et  ligamentorum. 
On  the  textures  composing  the  Joints  refer  to  Todd  and  Bowman's  *Phy8iologi<»l  Anatomy,' 
and  KSllikei's  *  Manual  of  Human  Microscopic  Anatomy.* 


The  Muscles  and  Fascia?.* 


THE  Muscles  are  the  activo  organs  of  locomotion,  Tliey  are  formed  of  bundles 
of  reddish  tibrea,  eoneisting  chemically  of  fibrine,  and  emloweJ  with  the  pro- 
perty of  contructility.  Two  kinds  of  muscular  tissue  are  found  in  the  animal 
body,  viz.,  that  of  voluntary  or  animal  life,  am!  that  of  involuntary  or  org^anic  life. 

The  muscles  of  animal  life  {striped  muscles)  are  capable  of  being:  either 
pat  in  action  or  controlled  Ijy  the  will.  They  are  composed  of  bundles  of  fiVtres 
enclosed  in  a  delicate}  web  of  areolar  tissue.  Each  bundle  consists  of  numerous 
smaller  bundles,  eucloseil  in  a  similar  fibro-areolar  covering,  and  these  again  of 
primitive  fasciculi. 

lihc  prhnitii'e  fascicnli  consist  of  a  number  of  filaments,  inclo^^ed  In  a  tubular 
aheath  of  transparent,  elastic,  and  apparently  homogenous  membrane,  nniued  by 
Bowman  the  '  Surcolemma.'  The  primitive  fasciculi  arc  cylindri  form  or  prismatic. 
Their  Itrcadth  varies  in  man  from  ^^  to  y^-  of  an  inch,  the  average  of  the  iiia- 
jority  being  about  4^^:  their  length  is  not  always  in  proportion  to  the  length  of 
the  muscle,  but  depends  on  the  arrangement  of  the  tendons.  This  form  of  muscular 
fibre  is  especially  charact-erined  by  being  apparently  marked  with  very  fine,  dark, 
parallel  lines  or  *//■!>,  which  pass  transversely  round  the  fibre,  in  curved  or 
wavy  parallel  lines,  from  joooo  ^  TioFo  '^^  ^^^  xin^h  apm't.  Other  8tria3  pass 
longitudinally  over  the  tubes,  indicating  the  direc^tion  of  the  primitive  fibrils 
of  which  the  primitive  fasciculun  is  cmnpoHcd.  They  are  less  distinct  than  the 
former. 

The  primitive  Jilrtls  constitute  the  proper  contractile  tissue  of  the  luur^de. 
Each  fibril  is  cylindriform,  somewhat  flattened,  about  -i|,/^o-fj  of  au  inch  in  thick- 
ness, and  marked  by  transverse  atrire  placed  at  the  same  distance  from  each  other 
as  the  stria^  on  the  .surface  of  the  fasciculus.  Each  fibril  apparently  consiyts  of  a 
single  row  of  minute  particles  (named  *  sarcou.-^  elements'  by  Bowman),  connected 
together  like  a  string  of  beads.  Closer  examination,  however,  shews  tliat  the 
elementary  particles  are  little  masses  of  pelKtcid  eubstance,  having  a  rectangular 
outline,  and  appearing  dark  in  the  centre.  These  apiiearances  would  favour  the 
suggestion  that  the  elenieuta.ry  particles  of  which  the  fibrils  are  composed,  aro 
possibly  nucleated  celLs,  cohering  in  a  tiriear  series,  the  trausverse  marks  between 
them  corresponding  to  their  line  of  junction.  Ktilliker,  however,  consiiders  '  the 
sarcous  elements  as  artiticia!  products,  occasioned  by  the  breaking  up  of  the  fibrils 
at  the  parts  where  they  are  thinner^ 

This  ibnn  of  muscular  fibre  composes  the  whole  of  the  voluntary  muscles,  all 
the  muscles  of  the  ear,  those  of  the  larynx,  pharynx,  tongue,  and  upper  half  of 
the  nesophagus,  the  heart,  and  the  walls  of  the  large  veins  at  the  point  whore  they 
open  into  it. 

The  muscles  of  organic  life  {unstriped  muscles)  consist  of  flattened  bande,  or 
of  elongated,  spindle-shaped  fibres,  flattened,  of  a  pale  colour,  from  ^^^  to  ^-j^. 
of  an  inch  broad,  homogeneous  in  texture,  having  a  finely  mottled  aspect,  whicli 
sometimes  appears  granular,  the  granules  being  occasionally  arranged  in  a  linear 


•  TTie  Muscles  and  Fascial  are  described  conjointly,  in  order  that  the  student  may  con- 
sider the  arrangement  of  the  latter  in  his  dissection  of  the  former.  It  ia  rare  for  the 
student  of  anatomy  in  this  country  to  have  the  opportunity  of  dissecting  the  fasciaa 
scjiamtely ;  aud  it  ia  for  this  reason,  &a  well  as  from  the  close  connexion  that  exists  between 
the  muscles  and  their  investing  aponeuroses,  that  they  are  considered  together.  Some 
general  observations  are  first  made  on  the  aoatomy  of  the  muscles  and  fascia;,  the  special 
oeacription  being  given  in  connexion  with  the  drflferent  regions. 
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seriM,  80  afl  to  present  a  striated  appearance.  Each  fibre  contaius  a  cjlindrical 
rtKl^shaped  nucleus,  which  sometimes  appears  as  a  narrow,  continuous,  dark  streak. 
The  fibres  are  united  into  bundles,  which  are  connected  together  hy  areolar  tissue 
and  elastic  fibres.  This  form  of  nuL^cular  tissue  occurs  either  scattered  in  the 
areolar  tissue,  or  exists  in  the  form  of  a  muscular  membrane,  the  bundles  being 
arranged  parallel,  or  formmg  a  close  interlacement,  crossing  each  other  at  various 
angles.  The  muscular  fibre  of  organic  life  is  found  m  the  alimenlarj*  canal,  form- 
ing the  muscular  coat  of  the  digestive  tube  from  the  middle  of  the  ccsophagus  to 
tlie  internal  sphincter  of  the  anus;  in  the  posterior  wall  of  the  trachea,  and  in  the 
bronchi  ;  in  the  ducts  of  the  subma,xiilary  glands;  in  the  gall  bladder  and  common 
bUe  ductr  in  the  calyces  and  pelvis  of  the  kidney;  in  the  ureters  and  bladder;  and, 
aeantily,  in  the  urethra.  In  the  female,  in  the  vagina,  the  uteru%  Fullopian 
tubes,  and  broad  ligaments.  In  the  male,  it  is  met  with  in  the  scrotum,  the  epi- 
didymis, the  vas  deferens,  vesiculse  deminales,  the  prostate  ;  and,  in  the  cavernous 
bodies  in  both  sexes.  It  is  found  also  in  the  coats  of  all  arteriess,  in  most  veins, 
and  lymphatic  vessels  ;  in  the  iris  tind  eiliniy  mns^cle,  and  in  the  skin. 

Blood-vessels  are  distributed  in  considerable  almndance  to  the  muscular  tissue. 
In  the  voluntary  muscles  the  capillaries,  which  are  oi'  extremely  minute  size,  form 
narrow,  oblong  meshes,  which  run  in  the  direction  of  the  fibres. 

The  lymp/tadc  vessels  in  rauncles  are  few  in  number,  and  apf>ear  to  exist  only 
in  the  largest  muscles.  The  nerves  of  voluntary  muscles  are  of  hirge  size.  The 
larger  branches  pass  between  the  fasciculi,  and,  subdividing,  unite  to  form  primary 
plexuses  ;  from  these,  finer  bundles,  or,  single  nerve  tubes,  pass  between  the 
muscular  fibres,  and,  forming  loops,  return  to  the  plexus. 

Each  muscle  is  invested  externally  by  a  thin  CL>llular  layer,  forming  what  is 
called  its  shenth^  which  not  only  covers  its  outer  surface,  but  penetrates  into  its 
interior  in  the  intervals  between  the  fasciculi,  surrounding  these,  and  serving  as  a 
bond  of  connection  between  them. 

The  muscles  are  connected  with  the  bones,  cartilages,  ligaments  and  skin,  either 
directly  or  through  the  intervention  of  fibrous  structures,  called  tendons  or  apo- 
neuroses. Where  a  niupcle  is  attached  to  bone  or  cartilage,  the  fibres  terminate 
in  blunt  extremities  upon  the  periosteum  or  perichondrium,  and  do  not  come  into 
direct  relation  with  the  osseous  or  cartilaginous  tissue.  Where  muscles  are  con- 
nected with  the  skin,  they  either  lie  as  a  fiattenod  layer  beneath  it,  or  are  connected 
with  its  areolar  tissue  by  larger  or  smaller  bundles  of  fibres,  as  in  the  muscles  of 
the  face. 

The  muscles  vary  extremely  in  their  form.  In  the  limbs,  they  are  of  con- 
siderable length,  especially  the  more  superficial  ones,  the  deep  ones  being  generally 
broad;  they  surround  the  bones,  and  form  an  important  protection  to  the  various 
joints.  In  the  trunk,  they  are  broad,  lHattened,  and  expanded,  forming  the  parietes 
of  the  cjivities  which  they  enclose ;  hence,  the  reason  of  the  terms,  hmg^  broad, 
shorty  etc.,  used  in  the  description  of  a  muscle. 

There  is  considerable  variation  in  the  arrangement  of  the  fibres  of  certain 
muscles  with  reference  to  the  tendons  to  which  they  are  attached.  In  some,  the 
fibres  are  arranged  longitudinally,  and  terminate  at  either  end  in  a  narrow  ten  do  o. 
If  the  fibres  converge,  like  the  plumes  of  a  pen,  to  one  side  of  a  tendon,  which 
runs  the  entire  length  of  a  muscle,  the  muscle  is  said  to  be  penniform,  as  the 
Peronei  ;  if  they  converge  to  both  sides  of  the  tendon,  the  muscle  is  called 
bipenniform,  aa  the  Rectus  femoris ;  if  they  converge  from  a  broad  surface  to  a 
narrow  tendinous  point,  the  muscle  ia  stiid  to  be  radiated,  as  the  Temporal  and 
Glutei  mui^cles. 

They  difl^^r  no  less  in   size  :  the  Gastrocnemius  forms   tho  chief  bulk  of  the 

I  back  of  the  leg,  and  tiie  fibres  of  the   Sartorius  are   nearly   two   feet   in   length, 
whilst  the  Stapedius,  a  small  muscle  of  the  internal  ear,  weighs  about  a  grain,  and 
it«  fibres  are  not  more  than  tvvi>  lines  in  length. 
The  names  applied  to  the  various  muscles  have  been  derived  :    I,  from  their  situa- 
tion, aa  the  Tibialis,  Radialis,  L'lnaris,  Peronens;  a,  from  their  direction,  as   the 
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RecltiB  abdominis,  Oliliqui  capitis,  Transvergalis ;  3^  from  tlieli'  uses,  as  Flexors, 
Extensors,  Abiluctorsi,  L'te.;  4,  froiu  tlu  ir  sliape,  as  die  DeltoiiL,  Trapezius,  Ithora- 
boidcus;  5,  from  the  number  of  their  >ii visions,  as  the  Biceps,  the  Triceps;  6,  from 
tlieir  points  of  attuchmeut,  as  the  Sterno-clei  do-mas  to  id,  Sterno-hjoid,  Sterno* 
thyroid. 

lit  the  dcBcriptioD  of  a  muscle,  the  term  origin  is  meant  to  imply  its  more  fixed 
or  central  attachment;  aud  the  term  insertion^  the  moveable  point  upon  which  the 
force  of  the  muscle  is  directed:  hot  the  origin  i8  absolutely  fixed  in  only  h.  \(^Ty 
hnnill  number  of  mujfcles,  such  aa  those  of  the  face,  which  are  uttat-hcd  by  one 
extremity  to  the  bone,  aud  by  the  other  to  the  uioveuble  integument;  in  the 
great^u-  number,  the  muscle  can  be  made  to  act  from  either  extremity. 

In  the  dissection  of  the  muscle!},  the  student  should  pay  especial  attention  to 
the  exact  origin^  insertion^  and  actions  of  each,  and  its  more  important  rettttions 
with  surrounding  parts.  An  accurate  knowledge  of  the  points  of  attachment  of 
the  nmsclef*  is  of  great  importance  in  the  determination  of  their  action.  By  a 
knowledge  of  the  action  of  the  muscles,  the  surgeon  is  able  to  explain  the  causes 
of  displacement  in  various  forma  of  fracture,  and  the  cauats  which  produce 
distortion  in  various  deformities,  aud,  conseiiuently,  to  adopt  appropriate  treatment 
in  each  cose.  The  relations,  also,  of  some  of  the  niuscies,  especially  those  in 
immediate  apposition  with  the  larger  blood-vessels,  and  the  surface-markings  they 
produce,  should  be  especially  remembered,  as  they  Ibrm  useful  gulden  IB  the 
application  of  a  ligature  to  those  vessels. 

Tendons  are  white,  glintening,  fibrous  cords,  varying  in  length  and  thick- 
ness, sometimes  round,  sometimes  flattened,  of  considerable  strength,  aud  only 
slightly  elastic.  They  consist  almost  entirely  of  white  fibrous  tissue,  the  tibriU 
of  which  have  an  undulating  course  parallel  with  each  other,  and  firmly  united 
together.  They  are  very  sparingly  supplied  with  blood-vessels,  the  smaller 
tendons  presenting  in  their  interior  not  a  trace  of  them.  Nerves  also  are  not 
present  in  the  stnuller  tetidons;  hut  the  larger  ones,  as  the  tendo  Achillis,  receive 
nerves  which  accompany  the  nutrient  vessels.  The  tendons  consist  principally  of 
a  substance  which  yields  gelatine. 

Apo/teitroses  are  fibrous  membranes,  of  a  pearly-white  colour,  iridescent, 
glistening,  and  similar  in  structure  to  the  tendons.  They  are  destitute  of  nerves, 
and  the  thicker  ones  only  sparingly  supplied  with  blood-vessels. 

The  tendons  and  afwjneuroses  are  connected,  on  the  one  hand,  with  the  muscles: 
and,  on  the  oilier  hand,  with  the  moveable  structures,  as  the  bones,  cartilages, 
ligaments,  librous  racmbraues  (for  instance,  the  sclerotic),  and  the  synovial  mem- 
branes (subcrura?us,  subanconens).  Where  the  muscular  fibres  are  in  a  direct 
line  with  those  of  the  tendon  or  aponeurosis,  the  two  .ire  directly  continuous,  the 
muscular  lihre  being  distinguibliuble  from  tliut  of  the  tendon  only  by  its  striation. 
liut  where  the  muscular  fibre  joins  the  tendon  or  aponeurosis  at  an  oldique  angle, 
t!»e  former  termimites,  according  to  Kijlliker,  in  rounded  extremities,  which  are 
received  into  corresponding  depressions  on  the  surface  oi"  the  latter,  the  connective 
tissue  between  the  fibres  being  continuous  with  that  of  the  tendon.  The  latter 
mode  of  attachment  occurs  in  all  the  pennifonn  and  bipenniform  muscles,  and  in 
those  muscles  the  tendons  of  which  comnumce  in  a  membranous  tbrm,  as  the 
Ga^triH^nemius  and  Soleua. 

The  Fasciie  (Jasciu^  a  liandage,)  are  fibro-areolar  or  aponeurotic  laminae,  of 
variable  thickness  and  strength,  ibuud  in  all  regions  of  the  body,  investing  the 
softer  aud  more  delicate  organs.  The  fascia?  have  Wen  subdivided,  from  the 
structure  wliich  they  present,  into  two  groups,  iibro-t>reolar  or  superficial  fascia?, 
and  aponeurotic  or  deep  fasciie. 

The  JilfrO'Cireolar  Jaacin  is  found  irannediately  beneath  the  integument  over 
ahnost  the  entire  surface  of  the  bo<ly,  and  is  generully  known  as  the  aupcr/icial 
fascia.  It  connects  the  skin  with  tlie  deep  or  aponeurotic  fascia,  and  consist*  of 
fibro-areolar  tissue,  containing  in  its  meshes  pellicles  of  fat  in  varying  quantity. 
In  the  eyelids  and  scrotum,  where  adipose  tissue  is  rarely  deposited,  this  tissue  if* 
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Teiy  liable  to  serous  infiltration.  The  superficial  fascia  varies  in  thickness  in 
diflerent  parts  of  the  body:  in  the  groin  it  is  so  thick  as  to  be  capable  of  being  sub- 
divided into  several  laminae,  but  in  the  palm  of  the  hand  it  is  of  extreme  thinness, 
and  intimately  adherent  to  the  integument.  The  superficial  fascia  is  capable  of 
separation  into  two  or  more  layers,  between  which  are  found  the  superficial  vessels 
and  nerves,  and  superficial  lymphatic  glands;  as  the  superficial  epigastric  vessels 
in  the  abdominal  region,  the  radial  and  uluar  veins  in  the  forearm,  the  saphenous 
veins  in  the  leg  and  thigh;  certain  cutaneous  muscles  also  are  situated  in  the  super- 
ficial fascia,  as  the  Platysma  myoides  in  the  neck,  and  the  Orbicularis  palpebrarum 
around  the  eyelids.  This  fascia  is  most  distinct  at  the  lower  part  of  the  abdomen, 
the  scrotum,  perinaeum,  and  extremities;  is  very  thin  in  those  regions  where 
muscular  fibres  are  inserted  into  the  integument,  as  on  the  side  of  the  neck,  the 
face,  and  around  the  margin  of  the  anus;  and  is  almost  entirely  wanting  in  the 
palms  of  the  hands  and  soles  of  the  feet,  where  the  integument  is  adherent  to  the 
subjacent  aponeurosis.  The  superficial  fascia  connects  the  skin  to  the  subjacent 
parts,  facilitates  the  movement  of  the  skiu,  serves  as  a  soft  nidus  for  the  passage 
of  vessels  and  nerves  to  the  integument,  and  retains  the  warmth  of  the  body,  since 
the  adipose  tissue  contained  in  its  areolae  is  a  bad  conductor  of  caloric. 

The  aponeurotic  or  deep  fascia  is  a  dense  inelastic  and  unyielding  fibrous 
membrane,  forming  sheaths  for  the  muscles,  and  afibrding  them  broad  surfaces  for 
attachment,  it  consists  of  shining  tendinous  fibres,  placed  parallel  with  one  another, 
and  connected  together  by  other  fibres  disposed  in  a  reticular  manner.  It  is  usually 
exposed  on  the  removal  of  the  superficial  fascia,  forming  a  strong  investment, 
which  not  only  binds  down  collectively  the  muscles  in  each  region,  but  gives  a 
separate  sheath  to  each,  as  well  as  to  the  vessels  and  nerves.  The  fasciae  are 
thick  in  unprotected  situations,  as  on  the  outer  side  of  a  limb,  and  thinner  on  the 
inner  side.  Aponeurotic  fasciae  are  divided  into  two  classes,  aponeuroses  of 
insertion,  and  aponeuroses  of  investment. 

The  aponeuroses  of  insertion  serve  for  the  insertion  of  muscles.  Some  of  these 
are  formed  by  the  expansion  of  a  tendon  into  an  aponeurosis,  as,  for  instance,  the 
tendon  of  the  Sartorius;  others  are  connected  directly  to  the  muscle,  as  the 
aponeuroses  of  the  abdominal  muscles. 

The  aponeuroses  of  investment  form  a  sheath  for  the  entire  limb,  as  well  as 
for  each  individual  muscle.  Many  aponeuroses,  however,  serve  both  for  investment 
and  insertion.  Thus  the  aponeurosis  given  off  from  the  tendon  of  the  Biceps 
of  the  arm  near  its  insertion  is  continuous  with,  and  partly  forms,  the  investing 
fascia  of  the  forearm,  and  gives  origin  to  the  muscles  in  this  region.  The  deep 
fasciae  assist  the  muscles  in  their  action,  by  the  degree  of  tension  and  pressure  they 
make  upon  their  surface;  and,  in  certain  situations,  this  is  increased  and  regulated 
by  muscular  action,  as,  for  instance,  by  the  Tensor  vaginae  femoris  and  Gluteus 
maximus  in  the  thigh,  by  the  Biceps  in  the  leg,  and  Palraaris  longus  in  the  hand. 
In  the  limbs,  the  fasciae  not  only  invest  the  entire  limb,  but  give  off  septa,  which 
separate  the  various  muscles,  and  are  attached  beneath  to  the  periosteum;  these 
prolongations  of  fascise  are  usually  spoken  of  as  intermuscular  septa. 

The  Muscles  and  Fasciae  may  be  arranged,  according  to  the  general  division  of 
the  body,  into  those  of  the  head,  face,  and  neck;  those  of  the  trunk;  those  of  the 
upper  extremity;  and  those  of  the  lower  extremity. 

MUSCLES  AND  FASCIA  OF  THE  HEAD  AND  FACE. 

The  Muscles  of  the  Head  and  Face  consist  of  ten  groups,  arranged  according 
to  the  region  in  which  they  are  situated. 

1.  Cranial  Region.  6.  Superior  Maxillary  Region. 

2.  Auricular  Region.  7.  Inferior  Maxillary  !^gion. 

3.  Palpebral  Region.  8.  Intermaxillary  Region. 

4.  Orbital  Region.  9.  Tcmporo-Maxillary  Region. 

5.  Nasal  Region.  10.  Ptery go-Maxillary  Region. 
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The  Muscles  contained  in  each  of  these  groups  are  the  following: — 

Compressor  nasi. 
Compressor  narium  minor. 
Depressor  alse  nasi. 


1.  Cranial  Region. 
Occipito-frontalis. 

2.  Auricular  Region, 

AttoUens  aurem. 
Attrahens  aurem. 
Retrahens  aurem. 

3.  Palpebral  Region. 

Orbicularis  palpebrarum. 
Corrugator  supercilii. 
Tensor  Tarsi. 

4.  Orbital  Region. 

Levator  palpebrse. 
Rectus  superior. 
Rectus  inferior. 
Rectus  intemus. 
Rectus  extemus. 
Obliquus  superior. 
Obliquus  inferior. 

5.  Nasal  Region. 

Pjramidalis  nasi. 

Levator  labii  superioris  alseque  nasi. 
Dilatator  naris  posterior. 
Dilatator  naris  anterior. 


6.  Superior  Maxillary  Region, 

Levator  labii  superioris. 
Levator  anguli  oris. 
Zjgomaticus  major. 
Zygomaticus  minor. 

7.  Inferior  Maxillary  Region. 

Levator  labii  inferioris. 
Depressor  labii  inferioris. 
Depressor  anguli  oris. 

8.  Inter- Maxillary  Region. 

Buccinator. 
Risorius. 
Orbicularis  oris. 

9.  Temporo- Maxillary  Region. 

Masse  ter. 
Temporal. 

10.  Ptery go- Maxillary  Region. 

Pterygoideus  extemus. 
Pterygoideus  intemus. 


I.  Cranial  Region  —  Occipito-Frontalis. 

Distectim  (fig.  14.7V  The  head  being  shaved,  and  a  block  placed  beneath  the  back  of  the 
neck,  make  a  vertical  incision  through  the  skin  from  before  backwwrda,  commencing  at 
the  root  of  the  nose  in  front,  and  terminating  behind  at  the  occipital  protuberance  ;  make 
a  second  incision  in  a  horizontal  direction  along  the  forehead  and  round  the  side  of  the 

147.— Dissection  of  the  Head,  Face,  and  Neck. 


head,  from  the  anterior  to  the  posterior  extremity  of  the  preceding.  Raise  the  skin  in 
front  from  the  subjacent  muscle  from  below  upwards ;  this  must  be  done  with  extreme 
care,  on  account  of  their  intimate  union.  The  tendon  of  the  muscle  is  best  avoided  by 
removing  the  integument  from  the  outer  surface  of  the  vessels  and  nerves  which  lie 
between  the  two. 


The  Kuper/icial  fascia  in  the  crani&l  region  is   a  firm,  dense  layer,  intimately 
ent  to  the  integument,  and  to  the  Occipito-fron tails  and  its  tendinous  aponeu- 
it  is  continuous,  behind,  with  the  fiuperfieial  fascia  at  the  back  part  of  the 
neek;  and*  laterally,  ie  continued   over   the   temporal   aponeuroaia:  it  contains 

148. — Muscles  of  the  Head,  Face,  and  Neck. 
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[^between  its  layers  the  small  muscles  of  (he  auricle,  and  the  superficial  temporal 
Teseels  and  superficial  nerves. 

Tlie  Occipito-Jrontalis  (fig.  148)  is  a  broad  musculo-fibrous  layer,  which  covers 
the  whole  of  one  side  of  the  vertex  of  the  skull,  from  the  occiput  to  the  eyebrow. 
It  conaista  of  two  muscular  slips,  separated  by  an  intervening  tetjdiiioue  aponpurosis. 
Tlie  occipital  portion^  thin,  quadrilateral  in  form,  and  about  an  inch  and  a  half  in 
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length,  arises  from  the  outer  two-thir<!s  of  the  superior  curved  line  of  the  occipital 
Lone,  and  from  the  mastoid  portion  of  tbti  temporal.  Its  fihrct^  of  orijjiii  are 
tendinous,  itut  they  t^oon  become  muscular,  and  ascend  in  a  parallel  direction  t/» 
tfrminut*?  in  the  tendinous  aponeurosis.  The  frojtial  portion  is  thin,  of  a 
quadrilateral  fVirra.  and  intimately  adherent  to  the  skin.  It  is  broader,  its  fibres 
are  lon|?er»and  their  structure  paler  than  t!ie  occipitid  portion.  It^  internal  fibres 
arc  continuous  with  those  of  the  Pyramidalis  nasi.  Its  middle  fibres  become 
blended  wifh  the  Corrugator  sujiercilii  and  Orbicularis:  and  the  outer  fibres  are 
also  blended  with  the  latter  muacle  over  the  external  anj^ular  process.  From  tliis 
attachment,  the  filtrcs  are  direeted  upwards  and  join  the  aponeurosis  below  the 
coronal  suture.  The  inner  margins  of  the  two  frontal  portions  of  the  muscle  arc 
joined  together  for  some  distance  above  the  root  of  the  none;  but  between  the 
occipital  portions  there  is  a  considerable  though  variable  interval. 

The  aponeurosis  covers  the  upjier  part  of  the  vertex  of  the  skull,  being  con- 
tinuous across  the  middle  line  with  the  aponeurosis  of  the  oppo.site  muiicle. 
Behind,  it  ia  attached,  in  the  interval  between  the  occipital  origins,  to  the  occipital 
protuberance  and  superior  curved  lines  above  tlie  attachment  of  the  Trapezius;  in 
front,  it  forms  a  sljort  auguhir  prolongation  between  the  frontal  portions;  and  o»i 
each  side,  it  has  connected  with  it  the  Aftollens  and  Attrahens  aurem  muscles:  in 
this  situation  it  loses  its  aponeurotic  character,  and  is  continued  over  the  temporal 
fascia  to  the  zyg<ima  by  a  layer  of  laminated  areolar  tissue.  This  aiumeurosis  is 
closely  conaected  to  the  iutegumt-nt  by  a  dease  fibro-cellular  tis^suc,  which  contains 
much  granular  fat,  and  in  which  ramify  the  numerous  vessels  and  nerves  of  the 
integument;  it  is  loosely  connect^ni  >vith  the  pericranium  by  a  quantity  of  loose 
cellular  tissue,  which  allows  of  a  cousiderablo  degree  of  movement  of  the 
integument. 

N^erves,  The  frontal  portion  of  the  Occipito-frontalis  is  supplied  by  the  facial 
nerve;  its  occipital  portion  by  the  posterior  auricuhir  branch  of  the  facial,  and 
sometimes  by  thcsnndl  oceijdtal. 

Actions,  The  frontiil  portion  of  the  muscle  raises  the  eyebrows  and  the  skin 
over  the  root  of  the  nose;  at  the  same  time  throwing  the  iutegiiraent  of  the  fore- 
head into  transverse  wrinkles,  a  predominant  expression  in  the  emotions  of  delight. 
By  bringing  alternately  into  action  the  occipital  and  frontal  portions,  tho  entire 
scalp  may  be  moved  from  before  backwajrds. 

2.  Alricular  Region  (fig.  148). 

Attollens  Aurem.  Attrahens  Aurem. 

Retrahens  Aurem. 

These  tliree  small  muscles  are  placed  immediately  beneath  tho  skin  around  the 
external  ear.  In  man»  in  whom  the  external  ear  is  almost  immovable,  they  aro 
rudimentary.  They  are  the  analogues  of  largo  and  important  muscles  in  some  of 
the  mammalia, 

Bit^edwn.  This  requires  considerable  care,  and  should  be  performed  in  the  following 
manner  : — To  expose  the  Attollens  aurem  ;  draw  the  pinna  or  broad  part  of  the  ear  down- 
wards, when  a  tense  band  will  be  felt  beneath  the  skin,  passing  from  the  side  of  the  head 
to  the  upper  i)art  of  the  concha;  by  dividing  the  skin  over  the  tendon,  in  a  direction  from 
below  upwards,  and  thou  reflecting  it  on  each  side,  the  muscle  is  exiwjsed.  To  bring  into 
view  the  Attrahens  aurem,  draw  the  helix  backwards  by  means  of  a  hook,  when  the  muscle 
will  be  made  tense,  and  may  bo  exposed  in  a  similar  maimer  to  the  preceding.  To  expose 
tho  Retrahens  aurem,  draw  the  pinna  forwards,  when  the  muscle  being  made  tense  may  be 
felt  beneath  the  skin,  at  its  iuBertion  into  the  back  part  of  the  concha,  and  may  be  exposed 
in  the  same  manner  as  the  other  muscles. 

The  AttoUens  Aurom,  the  largest  of  the  three,  is  thin,  nnd  fan-8hape<l;  its 
fibres  arisf  from  the  apofimirosis  of  the  Ocejpito-froiitalis,  and  converge  to  Ikj 
inserted  by  a  thin,  fiatteued  tendon  into  the  upper  part  of  the  cranial  surface  of 
the  pinna. 

Itetations,  Extcrnallf/y  with  tho  integument;  intcrnalti/^  with  the  Temporal 
aponeurosis. 
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The  Aitrahefu  Aurem,  the  smallest  of  the  three,  is  thin,  fan-shaped,  and  its 
fibres  pale  and  indistinct;  they  arise  from  the  lateral  edge  of  the  aponeurosis  of 
the  Occipito-fVontalis,  and  converge  to  be  inserted  into  a  projection  on  the 
front  of  tiie  helix. 

Relations.  Externally^  with  the  skin;  internally^  with  the  temporal  fascia, 
which  separates  it  from  the  temporal  artery  and  vein. 

The  Retrahens  Aurem  consists  of  two  or  three  fleshy  fasciculi,  which  arise 
from  the  mastoid  portion  of  the  temporal  bone  by  short  aponeurotic  fibres.  They 
are  inserted  into  the  lower  part  of  the  cranial  surface  of  the  concha. 

Relations.  Externally,  with  the  integument;  internally,  with  the  mastoid  portion 
of  the  temporal  bone. 

Nerve*.  The  AttoUens  aurem  is  supplied  by  a  small  occipital;  the  Attrahens 
aurem,  by  the  facial;  and  the  Retrahens  aurem,  by  the  posterior  auricular  branch 
of  the  facial. 

Actions.  In  man,  these  muscles  possess  very  little  action ;  the  Attollens  aurem 
slightly  raises  the  ear;  the  Attrahens  aurem  draws  it  forwards  and  upwards;  and 
the  Retrahens  aurem  draws  it  backwards. 

3.  Palpebral  Region  (fig.  148). 

Orbicularis  Palpebrarum.  Levator  PalpebrsB. 

Corrugator  Supercilii.    •  Tensor  Tarsi. 

Dissection  (fig.  147).  In  order  to  expose  the  muscles  of  the  face,  continue  the  longi- 
tudinal incision,  made  in  the  dissection  of  the  Occipito-frontalis,  down  the  median  line 
of  the  fiwje  to  the  tip  of  the  nose,  and  from  this  point  onwards  to  the  upper  lip;  and  carry 
another  incision  along  the  margin  of  the  lip  to  the  angle  of  the  mouth,  and  transversely 
across  the  &ce  to  the  angle  of  the  jaw.  Then  make  an  incision  in  front  of  the  exteracd 
ear,  from  the  angle  of  the  jaw,  upwards,  to  join  the  transverse  incision  made  in  exposing 
the  Oocipito-frontalis.  These  incisions  include  a  squarenshaped  flap  which  should^  be  re- 
moved in  the  direction  marked  in  the  figure,  with  care,  as  the  muscles  at  some  points  are 
intimately  adherent  to  the  integument. 

The  Orbicularis  Palpebrarum  is  a  sphincter  muscle,  which  surrounds  the  cir- 
cnmference  of  the  orbit  and  eyelids.  It  arises  from  the  internal  angular  process 
of  the  frontal  bone,  from  the  nasal  process  of  the  superior  maxillary  in  front  of  the 
lachrymal  groove,  and  from  the  anterior  surface  and  borders  of  a  short  tendon,  the 
tcndo  palpebrarum,  placed  at  the  inner  angle  of  the  orbit.  From  this  origin,  the 
fibres  are  directed  outwards,  forming  a  broad,  thin,  and  flat  layer,  which  covers 
the  eyelids,  surrounds  the  circumference  of  the  orbit,  and  spreads  out  over  the 
temple,  and  downwards  on  the  cheek,  becoming  blended  with  the  Occipito-frontalis 
and  Corrugator  supercilii.  The  palpebral  portion  (ciliaris)  of  the  Orbicularis  is 
thin  and  pale;  it  arises  from  the  bifurcation  of  the  tendo  palpebrarum,  and  forms 
a  series  of  concentric  curves,  which  are  united  on  the  outer  side  of  the  eyelids  at 
an  acute  angle  by  a  cellular  raphe,  some  being  inserted  into  the  external  tarsal 
ligament  and  malar  bone.  The  orbicular  portiojj  (orbicularis  latus)  is  thicker  and 
of  a  reddish  colour:  its  fibres  are  well  developed,  and  form  complete  ellipses.. 

Relations.  By  its  super^cial  surface,  with  the  integument.  By  its  deep  sur- 
face,  above,  with  the  Occipito-frontalis  and  Corrugator  supercilii,  with  which  it  is 
intimately  blended,  and  with  the  supra-orbital  vessels  and  nerve;  below,  it  covers 
the  lachrymal  sac,  and  the  origin  of  the  Levator  labii  superioris,  and  the  Levator 
labii  superioris  alseque  nasi  muscles.  Internally,  it  is  occasionally  blended  with 
the  Pyramidalis  nasu  Externally,  it  lies  on  the  temporal  fascia.  On  the  eyelids, 
it  is  separated  from  the  conjunctiva  by  a  fibrous  membrane  and  the  tarsal  car- 
tilages. 

The  tendo  palpebrarum  (tendo  oculi)  is  a  short  tendon,  about  two  lines  in  length 
and  one  in  breadth,  attached  to  the  nasal  process  of  the  superior  maxillary  bone 
in  front  of  the  lachrymal  groove.  Crossing  the  lachrymal  sac,  it  divides  into  two 
parts,  each  division  being  attached  to  the  inner  extremity  of  the  corresponding 
tarsal  cartilage.  As  the  tendon  crosses  the  lachrymal  sac,  a  strong  aponeurotic 
lamina  is  given  off  from  the  posterior  surface,  which  expands  over  the  sac,  and  is 
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attached  to  the  ridge  on  the  lachrymal  bone.  This  is  the  reflected  aponeurosis  of 
tlie  tendo  palpebrarum. 

The  Corrugator  Stipercilii  is  a  small,  naiTovv,  pyramidal  muscle,  placed  at  the 
inner  extremity  of  the  eyebrow,  beneath  the  Occipito-frontalis  and  Orbicularis 
palpebrarum  muscles.  It  arises  from  the  inner  extremity  of  the  Fuperciliary  ridge; 
from  whence  its  fibres  pass  upwards  and  outwards,  to  be  inserted  bito  the  under 
surface  of  the  orbicubiris,  opposite  tlie  middle  of  the  orbital  arch. 

HeiatioHH.  By  its  f/nfrrior  jrwr/crce,  with  the  Occi  pi  to- frontalis  and  Orbicularis 
palpebrarum  muscles.  By  its  posterior  sur/aeCy  with  the  frontal  bone  and  supra- 
trochlear nerve. 

The  Levator  Pafpehm  will  be  dcBcribed  with  the  muscles  of  the  orbital  region. 

The  7\nsor  Tarsi  ia  a  small  thin  muecle,  about  three  lines  in  breadth  and  t»ix  in 
length,  situated  at  the  inner  ifidc  of  (he  orbit,  behind  the  tendo  oculi.  It  arises 
from  the  crest  and  adjacent  part  of  the  orbital  surface  of  the  lachrymal  bone,  and, 
passing  across  the  lachi-ymal  sac,  divides  into  two  slips,  which  cover  the  lachrymal 
canals  and  are  inserted  into  the  tarsal  cartilages  near  the  puncta  lachrymalia. 
Its  fibres  appear  to  be  continuous  with  those  of  the  palpebral  portion  of  the  Orbi- 
cularis; it  is  occasionally  very  indistinct. 

Nerves.  The  Orbicularis  palpebrarum,  Corrugator  supercilii,  and  Tensor  tarpi, 
are  supplied  by  the  facial  nerve. 

Actiojts.  The  Orbicularis  palpebrarum  is  the  sphincter  muscle  of  the  eyelids. 
The  palpebral  portion  acts  involuntarily  in  closing  the  lids,  and  independently  of 
the  orbicular  portion,  which  is  subject  to  the  will.  When  the  entire  muscle  is 
brought  into  action,  the  integument  of  the  forehead,  temple,  and  cheek  is  drawn 
inwards  towards  the  inner  angle  of  the  eye,  and  the  eyelids  are  lirmty  closed. 
The  Levator  palpebriB  is  the  direct  antagonist  of  this  muscle;  it  raises  the  upper 
eyelid,  and  exposes  the  globe.  The  Corrugator  supercilii  draws  the  eyebrow 
downwards  and  inwards,  producing  the  vertical  wrinkles  of  the  forehead.  This 
muscle  may  be  regarded  as  the  principal  agent  in  the  expression  of  grief.  The 
Tensor  tarsi  draws  the  eyelids  and  the  extremities  of  the  lachry^raal  canals  inwards, 
and  compresses  them  against  the  surface  of  (he  globe  of  the  eye:  thus  placing  them 
in  the  most  favourable  situation  for  receiving  the  tears.  It  serves,  also,  to  com- 
press the  lachrymal  sac, 

4.  Orbital  Region  (fig.  149). 

Levator  Palpebrae.  Rectus  Intemus. 

Bectus  Superior.  Rectus  Ex  tern  us. 

Rectus  Inferior.  Obliquus  Superior. 

Obliquus  Inferior, 

IHtgectiofU  To  open  the  cavity  of  the  orbit,  the  8kull-cap  and  brain  should  be  first 
removed ;  then  saw  through  the  frontal  bone  at  the  intier  extremity  of  the  supraorbital 
rid^e,  and  externally  at  its  junction  with  the  malar-  Break  in  pieces  the  thin  roof  of  the 
orbit  by  a  few  slight  blows  of  the  hammer,  and  take  it  away:  drive  forward  the  superciliary 
portion  of  the  frontal  bone  by  a  smart  stroke,  but  do  not  remove  it,  as  that  would  destroy 
the  pulley  of  the  Obliquus  superior.  "When  the  fragmeuts  are  cleared  away,  the  periosteum 
of  the  orbit  will  be  exposed :  this  beii]g  removed,  together  with  the  fat  which  fiilla  the 
cavity  of  the  orbit,  the  several  miiacles  of  this  regiou  can  be  examined.  The  dissection 
will  be  facilitated  by  distending  the  globe  of  the  eye.  In  order  to  effect  this,  puncture 
the  optic  nerve  near  the  eyeballj  with  a  curved  needle,  and  push  the  needle  onwards  into 
the  globe :  insert  the  jwint  of  a,  blow-pipe  through  this  aperture,  and  force  a  little  air  into 
the  cavity  of  the  eyeball;  then  apply  a  ligature  louud  the  nerve,  so  as  to  prevent  the  air 
eacaping.  The  globe  being  now  drawn  forwards,  the  lAusclea  will  be  put  upon  the  stretch. 

The  Levator  Falpebrce  Superioris  is  thin,  flat,  and  triangular  in  shape.  It 
arises  from  the  under  surface  of  the  lesser  wiug  of  the  sphenoid,  immediately  in 
front  of  the  optic  foramen;  and  is  inserted,  by  a  broad  aponeurosis,  into  the  upper 
border  of  the  superior  tarsal  cartilage.  At  its  origin,  it  is  narrow  and  tendinous; 
but  soon  becomes  broad  and  fleshy,  and  finally  terminates  in  a  broad  aponeurosis. 

Relations,  By  its  upper  surface,  with  the  frontal  nerve  and  artery,  the  peri- 
osteum of  the  orbit:  and,  in  front,   with   the  inner  surface  of  the  broad  tarsal 
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ligwnciit.     By  its  under  surface,  with  the  Saperior  rectus;  and,  in  the  Ud,  with 
the  conjimctiva.     A  small  branch  of  the  third  nerve  enters  it«  under  surface. 

149. — Mufloles  of  the  Right  Orbit. 
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Tlie  Rectus  superior^  the  thinnest  and  narrowest  of  the  four  Recti,  arises  from 
the  upper  margin  of  the  optic  foramen,  beneath  the  Levator  palpebrjB  and  Superior 
oblique,  and  from  the  fibrous  sheath  of  the  optic  nerve;  and  is  inserted,  by  a  ten- 
dinous expansion,  into  the  sclerotic  coat,  about  three  or  four  lines  from  the  margin 
of  the  cornea* 

Relations.  By  its  upper  surface^  with  the  Levator  palpebne.  By  its  under 
smr/ace,  with  the  optJc  nerve,  the  ophthalmic  artery,  the  nasal  nerve,  and  the 
branch  of  the  third  nerve,  which  supplies  itj  and,  in  front,  with  the  tendon  of  the 
Superior  oblique,  and  the  globe  of  tbe  eye. 

The  Inferior  and  Internal  Recti  arise  by  a  common  tendon  (the  ligament  of 
Zino),  which  is  attached  round  the  circumference  of  tlie  optic  foramen,  except  at 

its  upper  and  outer  part.  The  External 
150.— The  relative  Position  and  Attachment  rectu8  has  two  heads:  the  upper  one  aj-isea 
of  the  Muscles  of  the  Left  Eyeball.         ^^^^  ,1^^^^^^^  ^^^.^j,,  ^f  ^j^  _  ^^^j^  ,.^,.^„^^„^ 

immediately  beneath  the  Superior  rectus; 

the  lower  head,  partly  from  the  ligament 

of  Ziiin,  and  partly  from  a  small  pointed 

process  of  bone  on  the  lower  margin  of 

the  sphenoidal  fissure.  Each  muscle  passes 

forward    in  the  position  implied   by    its 

name,  to  be  inserted,  by  a  tendinous  ex- 

pani'ion  (the  tunica  albuginea\  into  the 

sclerotic  coat,  about  three  or  four  lines 

from  the  margin  of  the  cornea.    Between 

the  two  heads  of  the  External  Rectus  is 

a  narrow  interval,  through  which  pass  the  thirds  nasal  branch  of  the  fifth,  and 

sixth  nerves,  and  the  ophthalmic  vein.    Although  nearly  all  these  muscles  present 

a  common  origin,  and  are  inserted  in  a  similar  manner  in  the  sclerotic  coat,  there 

are  certain  diiierences  to  bo  observed  in  them,  as  regards  their  length  and  breadth. 

The  Internal  rectus  is  the  broadest ;  the  External,  the  longest ;  and  the  Superior, 

the  thinnest  and  narrowest. 

The  Superior  Oblique  is  a  fusiform  muscle,  placed  at  the  upper  and  inner  side 
of  the  orbit,  internal  to  the  Levator  piilpehra^.  It  arises  about  a  line  above  the 
inner  margin  of  the  optic  foramen,  and^  [)assing  forwards  to  the  inner  angle  of  the 
orbit,  terminates  in  a  rounded  tendon,  which  plays  in  a  ring  or  pulley,  formed  by 
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fibro-cartilagitious  tissue  attached  to  a  depression  beneath  tlie  ioternnl  unnrular 
process  of  the  frontal  bone,  the  contiguous  surfuces  of  the  tendon  and  ring  being 
lined  hy  a  delicate  synovial  membrane,  and  enclosed  in  a  thin  libruus  inves-tment. 
Tlie  tendon  isrellected  haekwardis  and  outwards  beneath  tht*  Sin»ei'ior  rectus  to  the 
outer  part  of  the  t^lobc  of  the  eye,  and  n  ijiserted  into  the  seh^rotie  coat,  midway 
between  tiie  cornea  and  entrance  of  tlie  optic  nerve,  the  insertion  of  the  muscle 
lying  between  the  Superior  and  External  recti. 

Belafions,  By  its  upper  surface^  witli  the  periosteum  covering  the  roof  of  the 
orbit^  and  the  fourth  nerve.  The  tendon,  where  it  lies  on  the  globe  of  the  eye,  is 
covered  by  the  Superior  Rectus.  By  its  under  surface^  with  the  nasal  nerve,  and 
the  upper  border  of  the  Internal  rectos. 

The  Inferior  Oblique  is  a  thin,  narrow  muscle,  placed  near  the  anterior  mar^; in 
of  the  orbit.  It  ariacs  from  a  depression  in  the  orbital  plate  of  the  superior 
maxillary  bone,  external  to  the  lachrymal  groove.  Passing  outwards  and  back- 
wardfl  beneath  tlie  Inferior  rectus,  and  between  the  eyeball  and  the  External 
rectus,  it  is  inserted  into  the  outer  part  of  tlie  sclerotic  coat  between  the  Superior 
and  External  rectus,  near  tlie  tendon   of  insertion  of  the  Superior  oblique. 

Rdafions,  By  its  upper  surface^  with  the  globe  of  the  eye,  and  with  the 
Inferior  rectus.  By  its  under  surface^  with  the  periosteum  covering  the  lloor  of 
the  orbit,  and  with  the  External  rectus.  Its  borders  look  forwards  and  back- 
wards; the  posterior  one  receives  a  branch  of  the  third  nerve. 

Nerves.  The  Levator  palpebrae,  Inferior  oblique,  and  all  llie  recti  excepting  the 
External,  are  supplied  by  the  third  nerve;  the  Superior  oblique,  by  the  fourth; 
the  Exlertud  rectus,  by  the  sixth. 

Actions.  T!io  Levator  palpebne  raises  the  upper  eyelid,  and  is  the  direct 
anUigonist  of  the  Orbicularit?  palpebrarum.  The  four  Recti  muscles  am  attached 
in  such  a  manner  to  the  glol>e  of  the  eye,  tliat^  acting  singly,  they  will  turn  it 
either  upwards,  downwards,  inwards,  or  outwards,  as  expressed  by  their  names. 
If  any  iw**  Recti  act  together,  they  carry  the  globe  of  the  eye  in  the  diagonal  of 
these  directions,  viz.,  upwards  and  inwards,  upwards  and  outwards,  downwards 
and  inward.H,  or  downwards  and  outwards.  The  movement  of  circumduction,  as 
in  looking  round  a  room,  is  performed  by  the  alternate  action  of  the  four 
Recti.  By  some  anatomists,  these  muf^cles  have  been  considered  the  chief  agent« 
in  mljusting  the  sight  at  ditferent  distances,  l>y  compressing  the  globe,  and  so 
lengthening  its  antero-posterior  diameter.  The  Oblitjuc  muscles  rotate  the  eyeball 
on  its  antero-posterior  axis,  this  kind  of  movement  being  required,  for  the  correct 
vieiviug  of  an  oltjcct,  when  the  head  is  moved  laterally,  as  from  shoulder  to 
shoulder,  in  order  that  the  picture  may  fall  in  all  rcspecta  on  the  same  part  of  the 
retina  of  each  eye.* 

Surgical  Anatomy.  The  position  and  exact  point  of  insertion  of  the  tendons  of  the 
Internal  and  External  recti  muscles  into  the  globe,  should  be  carefully  eiaiuiued  from  the 
front  of  the  eyeball,  as  the  sui-geon  is  often  required  to  divide  one  or  the  other  muaole  for 
the  cure  of  strabismus.  In  convergent  strabismus,  which  is  the  most  common  form  of 
the  diseaae,  the  eye  is  turned  inwards,  requiring  the  division  of  the  Internal  rectus.  In 
the  divergent  fonn,  which  is  tnoro  rare,  the  eye  ia  turned  outwards,  the  External  rectus 
being  especially  implicated.  The  dcfoitnity  produced  in  either  case  is  to  be  remedied  by 
division  of  one  or  the  other  muscle.  The  operation  is  thus  effected :  the  lids  are  to  Iw 
well  separated  ;  the  eyeball  being  draivn  outwaids,  the  conjunctiva  should  be  raised  by  a 
\mx  of  forceps,  and  divided  immediately  beneath  the  lower  border  of  the  tendon  of  the 
Internal  rectus,  a  little  behiu«l  ita  insertion  into  the  sclerotic ;  the  aubmucoua  areolar 
tissue  ia  then  divided,  and  iuto  the  small  aperture  thus  made,  a  blunt  hook  la  pasmd 
upwards  lietween  the  muscle  and  the  globe,  and  the  tendon  of  the  muscle  and  conjunctiva 
covering  it,  divided  by  a  pair  of  blunt-pointed  acissora.  Or  the  tendon  may  be  divided  by 
a  subconjunctival  incision,  one  blade  of  the  sciasora  being  passed  upwardis  between  the 
tendon  and  the  conjunctiva,  and  the  other  between  the  tendon  and  the  sclerotic.  The 
student,  when  dissecting  these  muscles,  should  remove  on  one  side  of  the  subject  the 
conjunctiva  from  the  front  of  the  eye,  in  order  to  see  more  accurately  the  position  of  the 
tendons,  while  on  the  opi>osite  side  the  operation  may  be  ijerfonned. 

•  *0n  tJi«  Ohlique  Muscles  of  t/ie  Eye  in  Man  and  Vertebrate  AnimaJ*,  by  Jonii 
SruuTncHS,  MJ),    '  Anatomicai  and  PhynoJogical  Obaermdons. 
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5.  Nasal  Reoiox  (fig.  148). 
lYramidalls  Nasi. 

Levator  LaMi  Superioris  Alaaquo  Nasi. 
Dilatator  Naria  Posterior. 
Dilatator  Naris  Anterior. 
Compressor  Nasi. 
Compressor  Narium  Minor. 
Depressor  Ala3  Nasi. 

Tho  Pyramidalis  Nasi  is  a  Bmalt  pyramidal  slip,  prolonged  downwards  from 
the  Occipito-fron talis  upon  the  side  of  tlio  nose,  wiiere  it  becomes  tendinous,  and 
biends  with  the  Compressor  nasi.  As  the  two  muscles  descend,  they  diverge, 
ig  an  angular  interval  between  tliem. 

Halations.  By  its  upper  surface,  with  the  skin.  By  its  under  surface,  with 
tbe  £rontaI  and  nasal  bones. 

The  Levator  Labii  Superioris  Alteque  Nasi  is  a  thin  triangular  muscle,  placed 
by  the  side  of  tho  nose,  and  extending  between  the  inner  margin  of  the  orbit  and 
upper  lip.  It  arises  by  a  pointed  extremity  from  the  upper  part  of  the  nasal  proce-ss 
of  the  superior  maxillary  bone,  and  passing  obliquely  downwards  and  outwards, 
divides  into  two  slips,  one  of  which  is  inserted  into  the  cartilage  of  the  alu  of  the 
no6G;  the  other  is  prolonged  into  the  upper  lip,  Wcoming  blcndedi  with  tho  Orbi- 
cularis and  Levator  labii  proprius. 

Relations.  In  front,  with  the  integument;  and  with  a  small  part  of  the  Orbicu- 
laris palpebrarum  above. 

Lying  upon  tho  superior  maxillary  bone,  beneath  this  muscle,  is  a  longitudinal 
muscular  fasciculus  about  an  inch  in  length.  It  is  attached  by  one  eud  uejir  the 
origin  of  the  Compressor  misi,  and  by  the  other  Uy  tho  nasal  process  about  an  inch 
^IJJkove  it;  it  wa»  described  by  Albinus  as  the  ^Musculus  anomalus,'  and  by  Santortni, 
M  the  *  Rhoiuboideus.' 

Tlie  Dilatator  Naris  Posterior  is  a  email  muscle,  which  is  placed  partly  beneath 
tlie  proper  elevator  of  the  nose  and  h'p.  It  arises  from  the  margin  of  the  nasal 
notch  of  the  superior  maxilla,  and  from  the  sesamoid  cartilages,  and  is  inserted 
into  the  skin  n<mr  the  margin  of  the  nostril. 

The  Dilatator  Naris  Anterior  is  a  thin,  delicate  fasciculus,  passing  from  the 
cartilage  of  the  ala  of  the  nose  to  the  integument  near  its  margin.  This  muscle 
is  situated  in  front  of  the  preceding. 

The  Compressor  Nasi  is  a  small,  thin,  triangular  muscle,  arising  by  its  apex 
from  the  superior  maxillary  bone,  above  and  a  little  external  to  the  incisive  fossa; 
its  tibrca  proceed  upwards  and  inwards,  expanding  into  a  thin  aponeurosis  which 
is  ultttched  to  the  liltro-cartilage  of  the  nose,  and  is  continuous  on  tlie  bridge  of 
Uie  nose  with  that  of  the  muscle  of  the  opposite  side,  and  with  the  aponeurosis  of 
the  Pyramidalis  nasi. 

The  Com])ressor  Narium  Minor  is  a  small  muscle,  attached  by  one  end  to  tho 
alar  cartilage,  and  by  the  other  to  the  integument  at  the  eud  of  the  noj?e. 

The  Depressor  Ala  Nasi  is  a  sliort,  ravdiute<i  muscle,  ai*i^ing  from  the  incisive 
fossa  of  the  superior  maxilla;  its  fibres  ascend  to  jje  inserted  into  the  septum,  and 
bock  part  of  the  ala  of  the  niit^e.  This  muscle  lies  between  the  mucous  membrane 
Bod  muscular  structure  of  the  lip. 

Nerves.  All  tlie  muscles  of  this  group  are  supplJeii  by  the  facial  nerve. 

Actions.  The  Pyramidalis  nasi  draws  down  the  inner  angle  of  the  eyebrows;  by 
e  anatomists  it  is  also  considered  as  an  elevator  of  tlie  ala,  and,  consequently, 
s  dilatator  of  the  nose.  Tlic  Levator  hibii  superioris  aliptjue  nasi  diuiws  upwards 
tile  upj>er  lip  and  ala  of  the  nose ;  its  most  important  action  is  «i|K»n  the  uot^e, 
which  it  dilates  to  a  considenible  extent.  The  action  of  this  miii^cle  produces  a 
marked  intiuenca  over  the  counl^'uance,  and  is  tlie  principal  agent  in  the  expression 
of  contempt.  The  two  Diiatatorcs  nasi  enlarge  the  aperture  of  the  nose,  and  the 
Compressor  nasi  appears  to  press  upon  the  nose  so  as  to  increase  its  breadth,  and 
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thus  tends  rather  to  open  than  to  close  the  nostrils.  The  Depressor  alae  nasi  is  a 
direct  antagonist  of  the  precedino;  muscles,  drawing  the  ala  of  the  nose  downwards, 
and  thereby  constricting  the  aperture  of  the  nares. 

6.  Superior  Maxillart  Region  (fig.  148). 
Levator  Labii  Superioris.  Zygonoaticus  major. 
Levator  Anguli  Oris.                          Zygomaticus  minor. 

The  Levaior  Labii  Superioris  is  a  thin  muscle  of  a  quadrilateral  form.  It 
arises  from  the  lower  margin  of  the  orbit  immediately  above  the  infraorbital 
foramen,  some  of  its  fibres  being  attached  to  tlie  superior  maxilla,  others  to  the 
malar  bone ;  its  fibres  converge  to  be  inserted  into  the  muscular  substance  of  tlie 
upper  lip. 

Relations,  By  its  superficial  surface,  with  the  lower  segment  of  the  Orbica- 
laris  palpebrarum ;  below,  it  is  subcutaneous.  By  its  deep  surface^  it  conceals 
the  origin  of  the  Compressor  nasi  and  Levator  anguli  oris  muscles,  and  the  infra- 
orbital vessels  and  nerves,  as  they  escape  from  the  infraorbital  foramen. 

The  Levator  Anguli  Oris  arises  from  the  canine  fossa,  immediately  below  the 
infraorbital  foramen  ;  its  fibres  incline  downwards  and  a  little  outwards,  to  be 
inserted  into  the  angle  of  the  mouth,  intermingling  with  those  of  the  Zygomatic!, 
the  Depressor  anguli  oris,  and  the  Orbicularis. 

Relations,  By  its  superjicial  stirface^  with  the  Levator  labii  superioris  and  the 
infraorbital  vessels  and  nerves.  By  its  deep  surface^  with  the  superior  maxilla, 
the  Buccinator,  and  the  mucous  membrane. 

The  Zif^omaticHS  major  is  a  slender  fasciculus,  which  arises  from  the  malar 
bone,  in  front  of  the  zygomatic  suture,  and,  descending  obliquely  downwards  and 
inwards,  is  inserted  into  the  angle  of  the  mouth,  where  it  blends  with  the  fi.brea 
of  the  Orbicularis  and  Depressor  anguli  oris. 

Relations.  By  its  superjicial  sttr/ace,  with  the  subcutaneous  adipose  tissue. 
By  its  deep  surface,  with  the  malar  bone,  and  the  Masseter  and  Buccinator 
muscles. 

The  Zj/gomaticus  minor  arises  from  the  malar  bone,  immediately  behind  the 
maxillaiy  future,  and,  passing  downwards  and  inwards,  is  continuous  with  the 
outer  margin  of  the  Levator  labii  euperiorld..     It  lies  in  front  of  the  preceding. 

Relations.  By  its  superjicial  surface,  with  the  integument  and  the  Orbicularis 
palpebrarum  above.     By  its  deep  surface^  with  the  Levator  anguli  oris. 

^^erves.  This  group  of  muscles  is  supplied  by  the  facial  nerve. 

Actions.  The  Levator  labii  superioris  is  the  proper  elevator  of  the  upper  lip, 
carrying  it  at  the  same  time  a  little  outwards-  The  Levator  anguli  oris  raises  the 
angle  of  the  mouth  and  draws  it  inwards  ;  whilst  the  Zygomatic!  raise  the  upper 
lip  and  draw  It  somewhat  outwards,  as  in  laughing. 

7.  Lnferios  Maxillary  Kegion  (fig.  148). 

Levator  Labii  Inferioris  (Levator  menti). 
Depressor  Labii  Inferioris  (Quadratus  menti). 
Depressor  Anguli  Oris  {Triangularis  menti). 

l^ua«ction.  The  Muscles  in  this  region  may  be  dissected  by  making  a  vertical  incision 
through  the  integument  from  the  margin  of  the  lower  hp  to  the  chin :  a  second  incision 
ahould  then  be  carried  Along  the  margin  of  the  lower  jaw  as  far  as  tho  angle,  and  the 
integument  carefully  removed  in  the  direction  Bhewn  in  fig.  14.7. 

The  Levator  Labii  Inferioris  {Levator  menti)  is  to  be  dissected  by  everting  the 
lower  lip  and  raising  the  raucous  membrane.  It  is  a  small  conical  fasciculus, 
placed  on  the  side  of  the  fra?num  of  the  lower  lip.  It  arises  from  the  incisive  fossa, 
external  to  the  symphysis  of  the  lower  jaw  :  its  fibres  descend  to  be  inserted  into 
the  integument  of  the  chin. 

Belatifms.  On  its  mwcr  jwr/acc,  with  the  mucous  membrane;  in  the  median 
line,  it  is  blended  with  the  muscle  of  the  opposite  side ;  and  on  its  ouUr  side,  with 
the  Depressor  labii  inferioris. 
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Tlie  Depreisor  Lahii  Inferioris  {Quadratvs  mtnti)  is  a  small  quadrilateral 
muscJe,  situated  at  the  outer  side  of  the  preceding.  It  aris<*a  from  the  external 
oblique  line  of  the  lo%ver  jaw,  between  the  symphysis  and  mental  foramen,  and 
posses  obliquely  upwards  and  inwards,  to  be  inserted  into  the  integument  of  the 
lower  lip,  its  fibres  blending  with  the  Orbicularis,  and  with  tliose  of  its  fellow  of 
the  opposite  side.  It  is  continuous  ^vith  the  fibres  of  the  Platysma  at  its  origin. 
This  muscle  contains  much  yellow  fat  intermingled  with  its  fibres, 

Beiatiofts.  By  its  rnperficial  surface^  with  part  of  tlie  Depressor  anguli  oris, 
and  with  the  integument,  to  which  it  is  closely  connected,  l^j  its  deep  surface^ 
with  the  mental  vessels  and  nerves,  the  mucous  membrane  of  the  lower  lip,  the 
labial  glands,  and  the  Levator  menti,  with  which  it  is  intimately  united. 

The  Depressor  Anguli  Oris  is  triangular  in  shape,  arising,  by  its  broad  base, 
from  the  external  oblique  line  of  the  lower  jaw*  from  whence  its  filires  pass  upwards, 
to  be  inserted,  by  a  narrow  fasciculus,  into  the  angle  of  the  mouth.  It  is  continuous 
itb  the  Platysma  at  its  origin,  and  with  the  Orbicularis  and  Risoriua  at  its 
ion,  and  some  of  its  fibres  are  directly  continuous  with  those  of  the  Levator 
U  oris. 

Relations.  By  its  siiperjicial  surface,  with  the  integument.  By  its  deep  surface^ 
-vrith  the  Depressor  labii  inferioris  tmd  BucciDator. 

Nerves,  This  gi'oup  of  muscles  is  supplied  by  the  facial  nerve. 

Actiotis,  The  Levator  labii  inferioris  raises  the  lower  lip,  and  protrudes  it  for- 
wards, and  at  the  same  wrinkles  the  integument  of  the  chin.  The  Depressor 
labii  inferioris  draws  the  lower  lip  directly  downwards  and  a  little  outwards.  The 
Depressor  anguli  oris  depresses  the  angle  of  the  mouth,  lieing  the  great  antagonist 
to  the  Levator  anguli  oris  and  Zygomaticus  major :  acting  with  these  muscles,  it 
will  draw  the  angle  of  the  mouth  directly  backwards. 
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8.  Inter-Maxillaey  Region. 

Orbicularis  Oris.  Buccinator. 


Risorius. 


DisseeHon.  The  dissection  of  thepe  muscles  may  be  considerably  facilitated  by  fiUing  the 
cavity  of  the  mouth  with  tow,  so  as  to  distend  the  cheeks  and  lijis ;  the  mouth  should  then 
be  closed  by  a  few  stitchea,  and  the  integument  carefully  removed  from  the  surface. 

The  Orbicularis  Oris  is  a  sphincter  muscle,  elliptic  in  form,  composed  of  eon- 
centric  fibres,  which  surround  the  orifice  of  the  mouth.  It  consists  of  two  thick 
eemicircular  planes  of  muscular  fibre,  which  interlace  on  either  side  with  those  of 
the  Buccinator  and  other  muscles  inserted  into  the  lips.  On  the  free  margin  of 
the  lips  the  muscular  fibres  are  continued  uninterruptedly  from  one  lip  to  the  other, 
around  the  corner  of  the  mouth,  forming  a  roundish  fasciculus  of  fine  pale  fibres 
closely  approximated.  To  the  outer  part  of  each  segment  some  special  fibres  are 
added,  by  which  the  lips  are  connected  directly  with  the  maxillary  bones  and 
eeptum  of  the  nose.  The  additional  fibres  for  the  upper  segment  consist  of  four 
bands,  two  of  which  (Acccssorii  orbicularis  superiores)  arise  from  the  alveolar 
l>order  of  the  superior  maxilla,  opposite  the  incisor  teeth,  and  arching  outwards 
on  each  side,  are  continuous  at  the  angles  of  ttie  mouth  with  the  other  muscles 
inserted  into  this  part.  The  two  remaining  muscular  slips,  called  the  Naso- 
labialis,  connect  the  upper  lip  to  the  septum  of  the  nose ;  as  they  descend  from 
the  septum,  an  interval  is  left  between  them,  which  corresponds  to  that  left  hy  the 
divergence  of  the  accessory  jiortions  of  the  Orbicularis  above  described.  It  is 
this  interval  which  forms  the  depression  seen  on  the  surface  of  the  skin  beneath 
the  septum  of  the  nose.  The  additional  fibres  for  the  lower  segment  (Acccssorii 
orbicularis  inferiores)  arise  from  ttie  interior  maxilla,  externally  to  the  Levator 
labii  inferioris,  and  arch  outwards  to  the  angles  of  the  mouth,  to  join  the  Bucci- 
nator and  the  other  muscles  att^ached  to  this  part. 

Helations.  By  its  siiperjicial  stir  face,  with  the  integument,  to  which  it  is  closely 
connected.  By  its  deep  surface^  with  the  buccrJ  mucous  membrane,  the  labial 
glandSf  and  coronary  vessels.     By  its  outer  circumference,  it  is  blended  with  the 
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numerous  muscles  which  converge  to  the  moutli  from  various  parte  of  the  face. 
lis  inner  circumference  is  free,  itiid  covered  by  thu  mucous  membrane. 

The  Buccinator  is  a  broad,  thin  muscle,  tjuailrilateral  in  form,  which  occupies  the 
interval  between  the  jaws  at  the  side  of  the  face.  It  arises  from  the  outer  surface 
of  the  alveolar  processes  of  tlie  upper  and  lower  jaws,  corresponding^  to  the  la«t 
three  molar  teeth;  and,  behind,  from  the  anterior  border  of  the  pterygo-maxillary 
ligament.  The  libres  converge  towiirda  the  angle  of  the  mouth,  where  the  central 
librea  intersect  each  other,  those  from  below  being;  continuous  with  the  upper 
segment  of  the  Orbicularis  oris  ;  and  those  from  above,  with  t!io  inferior  segment; 
the  highest  and  lowest  fibres  continue  forward  uninterruptedly  into  the  corre- 
sponding segment  of  the  lip,  Avithout  deeusantion, 

lieladons.  By  its  supcr/icial  surface,  behind,  with  a  large  mass  of  fat,  which 
separates  it  from  the  ramus  of  the  lower  jaw,  the  Masseter,  and  a  smail  portion  of 
the  TemfK>ral  muscle;  anteriorly,  with  the  Zygomatici,  Kii^orius,  Levator  anguli 
oris.  Depressor  anguli  oris,  and  tStenon's  duct,  which  pierces  it  opposite  the  second 
molar  toot!*  of  the  upper  jaw ;  the  faciid  arteiy  and  vein  cross  it  from  l>elow 
upwaids;  it  is  also  crossed  by  tlie  branches  of  the  facial  and  buccal  nerves.  By 
its  internal  surface,,  with  the  buccal  glands  and  mucous  membrane  of  the  mouth. 

The  ptert/ffo-majcilktrf/  ligament  eepai-atcs  the  Buccinator  muscle  from  the 
Superior  constrictor  of  the  pharynx.  It  is  a  tendinous  band,  attached  by  one 
extremity  to  the  apex  of  the  internal  pterygoid  plate,  and  by  the  other  to  the 
posterior  extremity  of  the  internal  oblique  line  of  the  lower  jaw.  Its  iuuer  surface 
corresponds  to  the  cavity  of  the  mouth,  and  is  lined  by  mucous  membnuie.  lis 
c»tt/er  surface  is  separated  from  the  ramus  of  the  jaw  by  a  quantity  of  adi|>ose 
tissue.  Its  posterior  border  gives  attachment  to  the  Superior  consti'ictor  of  the 
pharynx  ;  its  anterior  border^  to  the  libres  of  the  Buccinator. 

The  Risorius  {Santorini)  consists  of  a  narrow  bundle  of  libres,  which  ai'ises  in 
the  fascia  over  the  Masseter  muscle,  and  passing  horizontallj  forwards,  is  insertcnl 
into  the  angle  of  the  mouth,  joining  witli  the  fibres  of  the  Depressor  imguli  oris. 
It  is  placed  superficial  to  the  Platy^ma,  and  id  broadest  at  its  outer  extremity. 
This  muscle  varies  much  in  its  size  and  form. 

Nerres.  The  Orbicularis  oris  is  supplied  by  the  facial,  the  Buccinator  by  the 
facial  and  by  the  buccal  Itranch  of  t!»e  inferior  maxillary  nerve. 

Actions.  The  Orbicularis  oris  is  the  direct  antagonist  of  all  those  muscles  which 
converge  to  the  lips  from  the  various  pai'ta  of  the  face,  its  ordinary  action  producing 
the  direct  closure  of  the  lips;  and  its  forcible  action  throwing  the  integument  into 
wrinkles,  on  account  of  the  firm  connection  between  the  latter  and  the  surface 
of  the  muscle.  The  Buccinators  contract  and  compress  the  cheeks,  so  that, 
during  the  process  of  mastication,  the  food  is  kept  under  the  immediate  pressure 
of  the  teeth. 

9.  Tejiporo-Maxillary  Region  (fig.  151)* 

Masseter.  Temporal. 

The  Masseter  has  been  already  exposed  by  the  removal  of  the  integument  from 
the  side  of  the  fiicc  (tig.  14.8);  it  is  a  short  thick  muscle,  somewhat  quadrilateral 
in  form,  consisting  of  two  portions,  superficial  and  di-op.  The  superficial  portion^ 
the  larger,  arises  by  a  thick  tendinous  aponeurosis  from  the  malar  process  of  the 
superior  maxilla,  and  from  the  anterior  two-thirds  of  the  lower  border  of  the 
zygom.itie  arch:  its  fibres  pass  downwards  and  backwjwds,  to  be  inserU^d  into  the 
angle  imd  lower  half  of  the  ramus  of  the  jaw.  The  deep  portion  is  much  smaller, 
and  mora  muscular  in  texture;  it  m-ises  from  the  posterior  third  of  the  lower 
border  and  the  whole  of  the  inner  surface  of  the  zygomatic  arch;  its  fibres  pass 
downwai'ds  and  forwards,  to  be  inserted  info  the  upper  half  of  the  ramus  and 
outer  surface  of  the  coronoid  process  of  the  jav^'.  The  deep  portion  of  the 
muscle  is  partly  concealed,  in  front,  by  the  superficial  portiun;  behind,  it  is 
covered  by  the  parotid  glaud.  The  fibres  of  the  two  portions  ore  united  at 
their  insertion. 
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Relations*    By  ita  superjicial  surface^  with  the  integument ;  above,  with  the 

[Orbicularis  palpcbriirum  and  Zygomatici;  and  with  Stciiou's  duct,  the  branches  of 

"  the  facial  nerve,  jind  the  transverse  facial  vesseb,  which  crosa  it.     By  it«  deep 

tur/ace^  with  the  ramus  of  the  jaw,  and  the  Buccinator,  from  which  it  ia  separatcnl 

by  a  musa  of  fat.     Its  posterior  margiit  ia  overlapped  by  the  parotid  gland.     It3 

'  anterior  margin  projects  over  the  Buccinator  muscle. 

The  temporal  faxcia  is  seen,  at  thia  stage  of  the  dissection*  covering  in  the 
I  Temporal  muscle.  It  is  a  strong  aponeurotic  investment,  aftbrding  attachment,  by 
\t&  inner  surface,  to  the  superficial  fibres  of  tine  muscle.  Above,  it  is  a  single 
[layer,  attached  to  the  entire  extent  of  the  temporal  ridge;  but  below,  where  it  is 
lAttacbed  to  the  zygoma,  it  consista  of  two  layers,  one  of  which  ia  ineerted  into  the 
[ enter,  and  the  other  into  the  inner  border  of  the  zygomatic  arch.  A  small  ttuantity 
[of  fat,  the  orbital  branch  of  the  temporal  artery,  and  a  filament  from  the  orbital 
[l»ranch  of  tlio  superior  maxillary  nerve,  are  contained  betwuen  theac  two  layers. 
lit  is  co\'Cred,  on  its  outer  surface,  by  the  aponeurosis  of  the  Occipito- frontalis,  the 
llOrbicuhLris  palpebrarum,  and  Attollens  and  xVttrahens  aurcm  muscles;  the  tem|joral 
ITesfiela  and  nerves  crobs  it  from  below  upwards. 

151. — The  Temporal  Muscle,  the  Zygoma  and  Masseter  having  been  removed. 
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tiection.  In  ordor  to  expose  the  Temporal  muscle,  removo  the  temporal  fSascia,  which 
l»e  effected  by  separating  it  at  ita  attachment  along  the  umior  border  of  the  i!.ygom£L 
Tdiaaecting  it  upwards  from  the  surface  of  the  muscle.  loe  ip^gomatic  arch  ahould 
ilicn  be  dividetl,  in  front,  at  its  junctioo  with  the  malar  bone ;  and,  behind,  near  the  external 
auditory  meatus,  and  drawn  downwards  with  the  MoBseter,  which  ahould  be  detached 
irom.  its  insertion  into  the  ramus  and  angle  of  the  jaw.  The  whole  extent  of  the  Tempoi-al 
,  muficle  ia  then  exposed. 

The  Temporal  is  a  broad  radiating  muscle,  situated  at  the  side  of  the  head,  and 
{.occupying  the  eutiro  extent  of  the  temporal  fossa.  It  arisoa  from  the  whole  of 
temporal  fossa,  which  e-xtends  from  the  external  angular  process  of  the  frontal 
ant,  to  the  mastoid  portion  of  the  temporal  behind;  and  from  the  curved  line 
the  frontal  and  parietal  bones  above,  to  the  pterygoid  ridge  on  the  great  wing 
the  sphenoid  below.  It  is  also  attiiched  to  the  inner  surface  of  the  temper^ 
jiaacia.  Ita  fibres  converge  as  they  descend,  and  terminate  in  an  aponeurosis,  the 
I  fibres  of  which,  radiated  at  its  commencement,  converge  into  a  thick  und  flat 
Itendon,  which  is  inserted  into  the  inner  surface,  apex,  and  anterior  border  of  the 
leorouoid  process  of  the  jaw,  nearly  iis  far  forwards  as  the  last  molar  tooth. 
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Relations,  By  its  superjicial  surface,  with  the  integument,  the  temporal  fascia, 
the  aponeurosis  of  the  Occi  pi  to- frontalis,  the  Att^jllens  and  Attraiieus  aiirera 
tnuficles,  the  temporal  vessels  and  nerves,  the  zygoma  and  Masseter.  By  its  deep 
snrj'ace,  with  the  temporal  fossa,  the  External  pterygoid  and  part  of  tlie  Buccinator 
mu&cles,  the  internal  maxillary  artery,  its  deep  temporal  hranchee,  and  the  tem- 
poral nerves. 

Nerves.  Both  muacies  are  supplied  by  an  inferior  maxillary  nerve. 

10.    PTERYGO-MAXlLLAEr    ReGION. 

Internal  Pterygoid.  External  Pterygoid. 

Busection.  The  Temporal  muscle  having  been  eianiined,  saw  through  the  base  of  tli6 
coronoid  process,  aud  draw  it  upwards,  together  with  the  Temporal  muscle,  which  should 
be  detached  from  the  surface  of  the  temporal  fossa.  Divide  the  ramus  of  the  jaw  just 
below  the  condyle,  atid  also,  by  a  transverse  mcisiou  extending  across  the  commencement 
of  its  luwer  third,  juat  above  the  dental  foramen ;  remove  the  fragment,  and  the  Pterygoid 
muscles  wiii  be  exposed. 

ija.^The  Pterygoid  Muscles;  the  Zygomatic  Arch  aud  a  portion  of  the 
Bamus  of  the  Jaw  having  been  removed. 
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The  Internal  Ptert/goid  is  a  thick  quadrilateral  muscle,  and  resembles  the 
Masseter  in  form*  structure,  and  the  direction  of  its  fibres.  It  arises  from  the 
pterygoid  fossa,  being  attached  to  the  inner  surface  of  the  external  pterygoid 
plate,  and  to  the  grooved  surface  of  the  tuberosity  of  the  palate  bone;  its  fibres 
pass  downwards,  outwards,  and  backwards,  to  be  inserted,  by  strong  tendinous 
!nmina%  into  the  lower  and  1>ack  part  of  the  inner  side  of  the  ramus  and  angle  of 
the  lower  jaw,  as  high  as  the  dental  foramen. 

Relations.  By  its  external  surface,  Avith  the  ramus  of  the  lower  jaw,  from 
■which  it  is  separated,  at  its  upper  part,  hy  tlie  External  pterygoid,  the  intt-rnal 
lateral  ligament,  the  internal  maxillary  artery,  and  the  dentJil  vessels  and  nerves. 
By  its  internal  surface,  with  the  Tensor  palati,  being  separated  from  the  Superior 
constrictor  of  the  pharynx  by  a  cellular  interval. 

The  External  Pterygoid  is  a  short  thick  nuiscle,  somewhat  conical  in  form, 
which  extends  almost  horizontally  between  the  zygomatic  fossa  and  the  condyle 
of  the  jaw.  It  arises  from  the  pterygoid  ridge  on  the  great  wing  of  the  sphenoid, 
and  the  portion  of  bone  included  between  it  and  the  base  of  the  pterj-goid  process; 
from  the  outer  surface  of  the  external  pterygoid  plate;  and  from  the  tuberosity  of 
the  palate  and  superior  maxillary  bonea.     Its  fibres  pass  horiiontally  backwards 
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and  oatwards,  to  be  inserted  into  a  depression  in  front  of  the  neck  of  the  condyle 
of  the  lower  jaw,  and  into  the  corresponding  part  of  the  interarticular  fibro- 
cartilage.  This  muscle,  at  its  origin,  appears  to  consist  of  two  portions  separated 
by  a  slight  interval;  hence  the  terms  upper  and  lower  head  sometimes  used  in  the 
description  of  the  muscle. 

Relations,  By  its  external  surfacey  with  the  ramus  of  the  lower  jaw,  the  internal 
maxillary  artery,  which  crosses  it,*  the  tendon  of  the  Temporal  muscle,  and  the 
Masseter.  By  its  internal  surface,  it  rests  against  the  upper  part  of  the  Internal 
pterygoid,  the  internal  lateral  ligament,  the  middle  meningeal  artery,  and  inferior 
maxillary  nerve;  by  its  upper  border  it  is  in  relation  with  the  temporal  and 
masseteric  branches  of  the  inferior  maxillary  nerve. 

Nerves.  These  muscles  are  supplied  by  the  inferior  maxillary  nerve. 

Actions,  The  Temporal,  Masseter,  and  Internal  pterygoid  raise  tlie  lower  jaw 
against  the  upper  with  great  force.  The  superficial  portion  of  the  Masseter,  and 
the  Internal  pterygoid,  assist  the  External  pterygoid  in  drawing  the  lower  jaw 
forwards  upon  the  upper,  the  jaw  being  drawn  back  again  by  the  deep  fibres  of 
the  Masseter,  and  posterior  fibres  of  the  Temporal.  The  External  pterygoid 
muscles  are  the  direct  agents  in  the  trituration  of  the  food,  drawing  the  lower  jaw 
directly  forwards,  so  as  to  make  the  lower  teeth  project  beyond  the  upper.  If  the 
muscle  of  one  side  acts,  the  corresponding  side  of  the  jaw  is  drawn  forwards,  and 
the  other  condyle  remaining  fixed,  the  symphysis  deviates  to  the  opposite  side. 
The  alternation  of  these  movements  on  the  two  sides  produces  trituration. 


MUSCLES  AND  FASCLaS  OF  THE  NECK. 

The  muscles  of  the  Neck  may  be  arranged  into  groups,  corresponding  with  the 
region  in  which  they  are  situated. 


These  groups  are  nine  in  number: — 

1.  Superficial  Region. 

2.  Depressors  of  the  Os  Hyoides 

and  Larynx. 

3.  Elevators  of  the  Os  Hyoides 

and  Larynx. 

4.  Muscles  of  the  Tongue. 

5.  Muscles  of  the  Pharynx. 


6.  Muscles  of  the  Soft  Palate. 

7.  Muscles  of  the  Anterior  Ver- 

tebral Region. 

8.  Muscles   of  the   Lateral   Ver- 

tebral Region. 

9.  Muscles  of  the  Larynx. 


I.   Superficial  Region. 

Platysma  myoides. 
Stemo-cleido-mastoid. 

Infra-hyoid  Region. 

2.  Depressors  of  the  Os  Hyoides  and 

Larynx. 
Stemo-hyoid. 
Stemo-thyroid. 
Thyro-hyoid. 
Omo-hyoid. 

Supro'hyoid  Region. 

3.  Elevators  of  the  Os  Hyoides  and 

Larynx, 
Digastric. 
Stylo-hyoid. 


Mylo-hyoid. 
Grenio-hyoid. 

Lingual  Region. 

4.  Muscles  of  the  Tongue. 
Genio-hyo-glossus. 

Hy0-gl088U8. 

Lingualis. 

Stylo-glossus. 

Palato-glossus. 

5.  Muscles  of  the  Pharynx. 

Constrictor  inferior. 
Constrictor  medius. 
Constrictor  superior. 
Stylo-pharyngeus. 
Palato-pharyngeus. 


*  This  is  the  usual  relation ;  but  in  many  cases  the  artery  will  be  found  below  the 
muscle. 
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6.  Muscles  of  the  Soft  Palate. 

Levator  palati. 
Tensor  Palati. 
Azjgos  uvuIsE. 
Paluto-glossuB. 
PaJato-pharyiigeus. 

7,  Muscles  0/  the  Anterior  Vertebral 
Beg  ion* 

Rectus  capitis  anticus  major. 
Rectus  capitis  aiiticuB  miDor. 


Rectus  lateral! B. 
Lon^us  colli. 

8.   Muscles  of  the  Lateral  ]'ertthral 
Region, 

Scale  a  us  anticus. 
Scalenus  mcdiue. 
Scalenus  posticus. 

Q.   Muscles  of  the  Larifnr. 

Included    in    the    description   of   tlic 
Larynx. 


I.  SupEKFiciAL  Cervical  Region. 

Plalysmft  Myoides,  Stcmo-Cleido-Mastoid. 

Dissection.  A  block  hai'ing  been  placed  at  the  back  of  the  neck,  and  tbo  face  turned  to 
the  aide  opjwsitD  to  that  to  be  dissected,  so  as  tn  place  the  parts  upon  the  stretch,  make 
two  tranHveree  incisions:  one  from  the  chin,  along  the  nmi'gin  of  the  lower  jaw,  to  the 
mastoid  [irocess ;  and  the  other  along  the  «[>per  boixler  of  the  clavicle.  Connect  these  by  an 
oblique  incision  made  in  the  course  of  the  Sterno-mastoid  muscle,  from  the  mastoid  process 
to  the  sternum  j  the  two  flaps  of  integument  having  been  removed  in  the  direction  shewn 
in  fig.  147,  the  superficial  fascia  will  be  exposed. 

The  superficial  cervical  fascia  is  exposed  on  the  removal  of  the  iEtef:;unient 
from  the  side  of  the  neck  ;  it  ia  an  extremely  thin  aponeurotic  lamina,  which  is 
hardly  demonstrable  as  a  separate  membrane.  Beneath  it  is  found  the  Platysma- 
myoidea  muscle,  the  external  jugular  vein,  and  some  Buperficial  branches  of  the 
cervical  plexus  of  nerves. 

The  Platysma  Mf/oides  (fig,  148)  is  a  broad  thin  plane  of  muscular  fibres,  placed 
immediately  iHsneatb  the  skin  on  each  side  of  the  neck.  It  aripes  from  the  clavicle 
and  acromion,  and  from  the  fascia  coverinji;  the  uppwrpart  of  the  Pectoral,  Deltoid, 
and  Trapezius  muscles  ;  its  filtres  proceed  obliquely  upwards  and  inwards  uUm(^  the 
side  of  the  neck,  to  be  inserted  into  the  lower  jaw  beneath  the  external  oblique 
line,  some  passing  forward?  to  the  angle  of  the  mouth,  and  others  becoming  lost 
in  the  cellubir  tissue  of  the  face.  The  most  anterior  fibres  interlace,  in  front 
of  the  jaw,  with  the  fibres  of  the  muscle  of  the  opi>osite  side ;  those  next  in  order 
become  blended  with  the  Depressor  labit  inferioris  and  the  Depressor  anguli  oris; 
others  are  prolonged  upon  the  side  of  the  cheek,  and  interlace,  ne:ir  the  angle  of 
the  mouth,  with  the  muscles  in  this  situation,  and  may  occasionally  be  traced  to 
the  Zygomatic  muscles,  or  to  the  margin  of  the  Orbicularis  palpebrarum.  Beneath 
the  Platysma,  the  external  jugular  vein  may  be  seen  descending  from  the  angU*  of 
the  jaw  to  the  clavicle.  It  ia  essential  to  remember  the  direction  of  the  libres 
of  the  Platyi?ma,  in  connection  with  the  operation  of  bleeding  from  this  vessel ; 
for  if  the  point  of  the  lancet  is  intro<luced  in  the  direction  of  the  muscular  tibres, 
the  oritice  made  will  be  filled  up  by  the  contraction  of  the  muscle,  and  blood  will 
not  flow;  but  if  the  incision  ia  made  in  a  direction  opposite  to  the  course  of  the 
fibres,  they  will  retract,  and  expose  the  orifico  in  the  vein,  and  so  facilitate  the 
flow  of  blood. 

lielations*  By  M^  external  surface^  with  the  integument,  to  which  it  ia  united 
closely  below,  but  more  loosely  above.  By  its  infernal  surface,  wJtli  the 
Pcctoralis  major,  Deltoid,  and  Trapezius,  and  with  the  clavicle.  In  tJie  neck,, 
with  the  external  and  anterior  jugular  veins,  the  deep  cervical  fascia,  the  super- 
ficial cervical  plexus,  the  »Sterno -mastoid,  Stemo-hyoid,  Omo-hyoid,  and  Digastric 
muscles.  In  front  of  the  Sterno-mastoid,  it  covers  the  sheath  of  the  carotid 
vessels;  and  behind  it,  the  Scaleni  muscles  and  the  nerves  of  the  brachisd  plexus. 
On  the /V/cc,  it  is  in  relution  with  the  parotid  gland,  the  facial  artery  and  vein, 
and  the  Masseter  and  Buccinator  muscles. 

The  deep  cervical  fascia  is  exposed  on  the  removal  of  the  Platysma  myoides. 
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I  A  itrong  fibroua  layer,  wfnch  investe  the  musdee  of  the  neck,  and  encloses 
'the  TCssels  and  nerves.  It  commence-s,  aa  an  extremely  thin  layer,  at  the  back 
'  pert  of  the  neck,  where  it  is  attached  to  the  spinous  processes  of  the  cervical 
T&iUkmb,  and  to  the  ligamcntum  nuchnp ;  and,  passing  forwards  to  the  posterior 
border  of  the  Sterno-mastoid  muscle,  divides  into  two  layers,  one  of  which  passes 
in  front,  and  the  other  behind  that  muscle.  These  join  again  at  the  anterior 
^K  Iwrder  of  the  Sterno-mastoid;  and,  being  continued  forwards  to  the  front  of  the 
^■uOeck,  blend  with  the  fascia  of  the  opposite  side.  The  superficial  layer  of  tho 
^Bdeep  cervical  fascia  (that  which  passes  in  front  of  the  Sterno-mastoid),  if  traced 
^Tupwards,  is  found  to  pass  across  the  parotid  gland  and  Massetcr  muscle,  forming 
the  parotid  and  masseteric  fascial,  and  is  attached  to  the  lower  border  of  the 
xygoma,  and  more  anteriorly  to  the  lower  border  of  the  body  of  the  Jaw;  if  tho 

I  same  layer  is  traced  downwards,   it  is  seen   to  pusa  to  the   upper  border  of  the 
clavicle  and  sternum,  being  pierced  just  above  the  former  bone  by  the  externa! 
jogalar  vein.     In  the  middle  lino  of  the  neck,  the  fjiscia  is  thin  above,  and  con- 
nected to  the  hyoid  bone;  but  it  becomes  thicker  below,  and  divides,  just  below 
the  thyroid  gland,  into  two  layers,  the  more  superficial  of  which  is  attached  to 
the  upper  border  of  the   sternum  and  interclavicular  ligament;  the  deeper  and 
Btronger  layer  is  connected  to  tlie  posterior  border  of  that  bone,  covering  in  tho 
htemo-hyoid  and  Sterno- thyroid  muscles.     Between  these  two  layers  is  a  little 
areolar  tissue  and  fat,  and  occasionally  a  small  lymphatic  gland.     The  deep  layer 
of  the  cervical  fatscia  (that  which  lies  behind  the  posterior  surface  of  the  Sterno* 
mastoid)  sends  numerous  prolongations,  wliich  invest   the  muscles  and  vessels  of 
the  neck;  if  traced  upward:?,  a  process  of  this  fascia,  of  extreme  deusity,  is  found 
passing  behind  and  to  the  inner  side  of  the  parotid  gland,  to   be   nttnched   to   tho 
liase  of  the  styloid  process  and  angle  of  the  lower  jaw,  termed  the  atj/lo-maxUlnry 
ligament;  if  traced  downwards  and  outwards^,  the  fascia  will  be  found  to  enclose 
the  posterior  belly  of  the  Omo-hyoid  muscle,  binding  it  down  by  a  distinct  pro- 
cess, which  descends  to  be  inserted  into  the  clavicle  and  cartilage  of  the  first  rib. 
[  Tlie  deep  layer  of  tho  cervical  fascia  also  assists  in  foimiog  the  sheath  which  en- 
I  Ihe  common  carotid  artery,  internal  jugular  vein,  and  pneumogastric  nerve, 
fibrous  septa  intervening  l>etween  each  of  these  partij,  which,  however, 
fare  included  together   in   one  common  investuient.     More  internuUy,  a  thin  layer 
is  continued  across  the  trachea  and   thyroid  gland,   beneath   tho    Stemo-thyroid 
I  muscles;  and  at  the  root  of  the  neck  this  may  be  traced,  over  the  large  vessels, 
I  to  be  continuous  with  tho  fibroun  layer  of  the  pericardium. 

Tho  Sterna- Cleido' Mastoid  (fig.  153)  is  a  large  thick  muscle,  which  passes 

k  obliquely  across  the  side  of  the  neck,  being  enclosed  between   the   two  layers  of 

[the  deep  cervical  fascia.     It  is  thick  un*l  narrow  at  its  central  part,  but  is  broader 

I  thinner  at  each  extremity.     It  arises,    by  two  heads,  from   the  sternum  aud 

ride,     TUo  sternal  portion  is  a  rounded  lasciculus,  tendinous  in   front,  flesliy 

[behind,  which  arises  from  the  upper  and  anterior  part  of  the  tirst  piece  of  the 

iBternuni,  and  is  directed  upwards  and  backwards.     The  clavicular  portion  arises 

I  from  the  inner  third  of  the  superior  border  of  the  clavicle,  being  composed   of 

tiy  and  aponeurotic  fibres;  it  is  directed  almost  vertically  upwards.  These  two 

tions  are  separated  from  one  another,  at  their  origin,  by  a  triangular  cellokr 

I  interval;  but  become  gradually  blended,  below  the  middle  of  the  neck,  into  n  thick 

[rounded  muscle,  which  is  inserted,  by  a  strong  tendon,  into  the  outer   surface  of 

[the  mastoid  process,  from  its  apex  to  its  superior  border,  and  by  a  thin  aponeurosis 

[into  the  outer  two-thirds  of  the  superior  curved  line  of  the  occipital  bone.     Tho 

I  Stemo-raastoid  varies  much  in  its  extent  of  attachment  to  the  clavicle:  in  one  case 

the  clavicular  may  be  as  narrow  as  the  sternal  portion;  in  another,  as  much  as 

three  inches  in  breadth.       When  the  clavicular  origin  is  broad,  it  is  occasionally 

}  subdivided  into  numerous  slips,  separated  by  narrow  intervals.     More  rarely,  tho 

j  corresponding  margins  of  the  Sterno-mastoid  and  Trapezius  have  been  found  in 

[contact.  In  the  application  of  a  ligature  t<>  the  third  part  of  the  subclavian  artery, 

lit  will  be  necessaj'y,  where  the  mu^scles  come  close  together,  to  divide  a  portion  of 

lone  or  of  lK»th, 
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Tills  muscle  divides  the  quadrilateral  space  at  the  side  of  the  neck  into  two 
triangles^  trn  anterior  and  a  posterior.  The  boundarieB  of  the  anterior  triangle 
are  in  front,  the  median  line  of  flic  neck;  above,  the  lower  border  of  f he  hodj  of 
the  jaw,  and  un  imaginary  line  dra^^Ti  from  the  angle  of  the  jaw  to  the  mastoid 
process;  behind,  the  anterior  border  of  the  Sterno-mastoid  muBcle.  The  l>oundarie8 
of  the  posterior  triangle  are,  in  front,  the  posterior  border  of  the  Sterno-mastoid; 
below,  the  upper  border  of  the  clavicle;  behind,  the  anterior  margin  of  the 
Trapezius.* 

tsi. — Muaclea  of  the  Keck,  and  Boundaries  of  the  Triangles. 
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llie  anterior  edge  of  the  muscle  forms  a  very  prominent  ridge  beneath  the 
akin,  which  it  is  important  to  notice,  as  it  forms  a  guide  to  the  surgeon  in  making 
the  necessary  incisions  for  ligature  of  the  common  carotid  artery,  and  for 
(Psophagotomy. 

Relations.  By  ita  superficial  surface^  with  the  integument  and  Platysma,  from 
which  it  is  separated  by  the  external  jugular  vein,  the  Buperiicial  branches  of  the 
cervical  plexus,  and  the  anterior  layer  of  the  deep  cervical  fascia.  By  its  deep 
surface^  it  rcfts  on  the  isiterno-clavicular  articulation,  the  deep  layer  of  the  cervical 
fascia,  the  Sterno-hyoid,  Sterno-lhyroid,  Omo-hyoid,  the  posterior  l»eliy  of  the 
Digastric,  Levator  anguli  scapula?,  the  Splenius  and  Scaleni  muscles.  Below,  it 
is  in  relation  with  the  lower  part  of  the  common  carotid  artery,  internal  jugular 
vein,  pneuraogastric,  desccudcnB  noni,  and  convniunicans  uoni  nerves,  and  with  the 
deep  lymphatic  glands;  with  the  spinal  accessory  nerve,  which  pierces  its  upper 
third,  the  cervical  plexus,  the  occipital  artery,  and  a  part  of  the  parotid  gland. 

Nerves,  The  Platysma  my oides  is  supplied  by  the  facial  and  superficial  cervical 

*  The  anatomy  of  these  triangles  will  bo  more  exactly  deacribed  with  that  of  the 
vessels  of  the  neck. 
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nenres;  the  Stemo-cleido-mastoid  by  the  spinal  accessory  and  deep  branches  of 
the  cerrical  plexus. 

Actions,  The  Platysma-mjoides  produces  a  slight  wrinkling  of  the  surface  of 
the  skin  of  the  neck,  in  a  vertical  direction,  when  the  entire  muscle  is  brought 
into  action.  Its  anterior  portion,  the  thickest  part  of  the  muscle,  depresses  the 
lower  jaw;  it  also  serves  to  draw  down  the  lower  lip  and  angle  of  the  mouth  on 
each  side,  being  one  of  the  chief  agents  in  the  expression  of  melancholy.  The 
Stemo-mastoid  muscles,  when  both  are  brought  into  action,  serve  to  depress  the 
head  upon  the  neck,  and  the  neck  upon  the  chest.  Either  muscle,  acting  singly, 
flexes  the  head,  and  (combined  with  the  Splenius)  draws  it  towards  the  shoulder 
of  the  same  side,  and  rotates  it  so  as  to  carry  the  face  towards  the  opposite 
side. 

Surgical  Anatomy.  The  relations  of  the  sternal  and  clavicular  parts  of  the  Stemo- 
maatoid  should  be  carefully  examined,  as  the  surgeou  is  sometimes  required  to  divide  one 
or  both  portions  of  the  muscle  in  vry  neck.  One  variety  of  this  distortion  is  produced  by 
spasmodic  contraction  or  rigidity  of  the  Stemo-mastoid ;  the  head  being  carried  down 
towards  the  shoulder  of  the  same  side,  and  the  face  turned  to  the  opposite  side,  and  fixed 
in  that  position.  When  all  other  remedies  for  the  relief  of  this  disease  have  failed,  sub- 
cutaneous division  of  the  musole  is  resorted  to.  This  is  performed  by  introducing  a  long 
narrow  bistoury  beheath  it,  about  half  an  inch  above  its  origin,  and  dividing  it  from 
behind  forwards  whilst  the  musole  is  put  well  upon  the  stretch.  There  is  seldom  any 
difficulty  in  dividing  the  sternal  portion.  In  dividing  the  clavicular  portion  care  must  be 
taken  to  avoid  wounding  the  external  jugular  vein,  which  runs  parallel  with  the  posterior 
border  of  the  muscle  in  this  situation. 

2. — Infra-IItoid  Region  (figs.  153,  154). 

Depressors  of  the  Os  Hyoides  and  Larynx. 

Stemo-Hyoid.  Thyro-Hyoid. 

Stemo- Thyroid.  Omo-Hyoid. 

Distection,  The  muscles  in  this  region  may  be  exposed  by  removing  the  deep  fascia 
from  the  front  of  the  neck.  In  order  to  see  the  entire  extent  of  the  Omo-hyoid,  it  is 
necessary  to  divide  the  Stemo-mastoid  at  its  centre,  and  turn  its  ends  aside,  and  to  detach 
the  Trapezius  from  the  clavicle  and  scapula.  This,  however,  should  not  be  done  unless 
the  Trapezius  has  been  dissected. 

The  StemO'Hyoid  is  a  thin,  narrow,  riband-like  muscle,  which  arises  from 
the  inner  extremity  of  the  clavicle,  and  the  upper  and  posterior  part  of  the  first 
piece  of  the  sternum;  and,  passing  upwards  and  inwards,  is  inserted,  by  short 
tendinous  fibres,  into  the  lower  border  of  the  body  of  the  os  hyoides.  This 
muscle  is  separated,  below,  from  its  fellow  by  a  considerable  interval;  but  they  ap- 
proach one  another  in  the  middle  of  their  course,  and  again  diverge  as  they  ascend. 
It  often  presents,  immediately  above  its  origin,  a  transverse  tendinous  intersection, 
like  those  in  the  Rectus  abdominis. 

Variationt.  This  muscle  sometimes  arises  from  the  inner  extremity  of  the  clavicle,  and 
the  posterior  sterno-clavicular  ligament;  or  from  the  sternum  and  this  ligament;  from 
either  bone  alone,  or  from  all  theee  parts ;  and  occasionally  has  a  fasciculus  connected  with 
the  cartilage  of  the  first  rib. 

Relations.  By  its  stiperficial  surface,  below,  with  the  sternum,  the  sternal  end 
of  the  clavicle,  and  the  Stemo-mastoid;  and  above,  with  the  Flatysma  and  deep 
cervical  fascia.  By  its  deep  surface^  with  the  Stemo- thyroid,  Crico-thyroid,  and 
Thyro-hyoid  muscles,  the  thyroid  gland,  the  superior  thyroid  vessels,  the 
crico-thyroid  and  thyro-hyoid  membranes. 

The  Stemo-Thyroid  is  situated  beneath  the  preceding  muscle,  but  is  shorter 
and  wider  than  it.  It  arises  from  the  posterior  surface  of  the  first  bone  of  the 
sternum,  below  the  origin  of  the  Sterno-hyoid,  and  occasionally  from  the  edge  of 
the  cartilage  of  the  first  rib ;  and  is  inserted  into  the  oblique  line  on  the  side 
of  the  ala  of  the  thyroid  cartilage.     This  muscle  is  in  close  contact  with  its 
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fellow  at  the  lower  part  of  the  neck;  and  is  frequently  traversed  by  n  tr^neveree 

or  oblique  t<^mliinins  hiterscction,  like  those  in  the  Rwtiis  ttlvdominis. 

Variafiotis.  This  muscle  is  sometimes  continuous  with  the  Thyro-hyoid  and  Inferior 
constrictor  of  the  pharynx;  and  a  later&l  prolongation  from  it  aometimos  passes  as  far  as 
the  03  hyoidos. 

Relations.  By  ite  anterior  surface^  with  the  Sterno-hyoid,  Omo-hyoid,  and 
Sterno-mastoid.  By  ita  posterior  surface,  from  below  upward.s,  with  the  trachea, 
vena  iuuoraiiiala,  common  carotid  (and  on  the  right  side  the  arteria  iimoiuinata), 
the  thyroid  gland  and  its  vesseb,  and  the  lower  pari  of  the  larynx.  The  middle 
thyroid  vein  lies  nXoa^  its  inner  border,  a  relation  which  it  is  important  to  re- 
member in  the  operation  of  tracheotomy. 

154. — Muscles  of  the  Neck,    Anterior  View. 


The  ThyrO'JIffoid  is  a  small  quadriiateral  rausele,  appearing  like  a  eontinuation 
of  the  Sterno-thyroid.  It  arises  from  the  oblique  Hue  on  the  side  of  the  thyroid 
eartilage,  and  passes  vertically  upwards  to  be  inserted  into  the  lower  border  of 
the  body  and  greater  coruti  of  the  hyoid  bone. 

Relations.  By  ita  external  surfaeey  with  the  Sterno-hyoid  and  Omo-hyoid 
ninscles.  By  its  internal  surface,  with  the  thyroid  Ciirtilugf,  the  thyro-hyoid 
membrane,  and  the  smperior  h«rynp:eal  v^essels  and  nerve. 

The  Omo-hifoid  pa^^ey  neroijs  the  side  of  (he  neek,  from  the  scapula  to  the 
hyoid  bone.  It  consists  of  two  fleshy  bt-IIies,  united  by  a  central  tendon.  It 
arises  from  the  upper  border  of  t!)e  scapula,  and  occasional fy  from  the  transverse 
lit!;ament  which  crosses  the  suprascapular  notch;  its  extent  of  attachment  to  the 
scapula  varying  from  a  few  lines  to  an  inch.  From  this  origin,  the  posterior  belly 
forms  ft  flat,  narrow  fa.«cicuhis,  which  inclines  forwards  across  the  lower  part  of 
the  neck;  l)ehind  the  vSterno-mastoid  muscle,  wliore  it  becomes  tendinous,  it  changes 
it!*  direction,  forming  an  obtuse  anple,  and  ascends  almot^t  vertically  upwards,  close 
to  the  oyter  border  of  the  Sterno-hyoid,  to  be  inserted  into  the  lower  border  of 
the  liody  of  the  os  hyoides,  just  external  to  the  insertioD  of  the   Slcrno-hy(»id. j 


supRA-irroin  region. 


227 


The  tendon  of  this  muscle,  which  varies  much  in  its  length  and  form  in  diflbrent; 
subjecta,  is  held  in  it«  position  by  a  process  of  the  deep  cervical  fascia,  which 
inctades  it  in  a  sheath,  and  is  prtjlonged  down   to  be  attached  to   the   cartilage 

of  the  Brut  rib.     It  is  by  this  meana   that   the  angular  form  of  the  muscle  is 

^^Muntained. 

^■^  This  muscle  subdivides  each  of  the  two  large  triangles  at  the  side  of  the  neck 
^HEnto  two  smaller  triangles;  the  two  posterior  ones  being  the  posterior  superior 
^Bor  »uboccipitaly  and  the  posterior  inferior  or  subclavian ;  the  two  anterior,  the 
^^M9nterior  superior  or  superior  carotid,  and  the  anterior  inferior  or  inferior  carotid 
^^  triangle. 

Relations.  By   ita  tuperjicial   surface^  with    the  Trapezius,   Subclavius,   the 

clavicle,  the  Stemo-ma^toid,  deep  rcrvical  iascta,  Platysmiu  and  into<*ument.     By 

ita  deep  surface^  with  the  Scaleni,  brachial  plexus,  sheath  of  the  common  carotid 

artery,  and  internal  jugular  vein,  the  descendens  noni  nerve,  Stemo-thyroid  and 

I        Thyro-hyoid  muscles. 

Nerves,  The  Thjrro-hyoid  is  supplied  by  the  hypo-glossal;  the  other  muscles 

r»f  this  gronp  by  branches  from  the  loop  of  communication  between  the  descendens 

and  commuu irons  noni. 

I  Actions.  These  muscles  depress  the  larynx  and  hyoid  bone,  after  they  have 

been  drawn   up  with  the  pharynx   in  the  act   of  deglutition.     The   Orao- hyoid 

muBcles  not  only  depress  the  hyoid  bone,  but  carry  it  backwards,  and  to  one  or 

^H  the  other  side.     They  are  also  tensors  of  the  cervical  fascia.     The  Thyro-hyoid 

^Hviay  act  as  an  elevator  of  t\w  tiiyroid  cjirtiliigr,  when    the   hyoid   bone   ascends, 

^^  drawing  upwards  the  thyroid  cartilage  behind  the  os  hyoides. 

3.  Supra-Htoid  Region  (figs.  153,  154). 

ElRTATORS    of   TilB    Os    HtOIDKS DEPRESSOH8    OP   THE    LoWER   J  AW, 

Digastric.  Mylo-Hyoid. 

Stylo-Hyoid.  Genio-IIyoid. 

Dissection.  To  dissect  these  muacles,  a  block  should  be  placed  beneath  the  back  of  the 
neck,  and  the  head  drawn  backwards,  and  retained  in  that  position.    On  the  removal  of 
i  the  deep  fascia,  the  muscles  are  at  once  ex|x>Bed. 

The  Digastric  consists  of  two  fleshy  bellies  united  by  an  intermediate  rounded 

tendon.     It  is  a  small  muscle,  situated  below  the  side  of  the  body  of  the  lower 

LJaw,  and  extending,  in  a  curved  form,  from  the  side  of  the  head  to  the  symphysis 

T©f  the  jaw.     The  posterior  hellt/,   longer    than    Iho    anterior,    arises    from    the 

IdigAfltric  groove  on  tbe  inner  side  of  the   mastoid  process  of  the  temporal  bone, 

lAnd  passes  downwar<U,  forwards,  and  inwards.     The  anterior  bell^^  being  reflected 

Tnpwards  and  forwards,  is  inserted  into  a  depression  on  the  inner  side  of  the  lower 

'Wrder  of  the  jaw,  close  to  the  symphysis.     The  tendon  of  the  muscle  perforates 

tbe  Stylo-hyoid,  and  is  held  in  connection  with  the  side  of  the  body  of  the  hyoid 

Lbonc  by  an  aponeurotic  loop,  lined  by  a  synovial  memibrane.     A  broad  aponeurotic 

flayer  is  given  off  from  the  tendon  of  the  Digastric  on  each  side,  which  is  attached 

tlie  body  and  great  comu  of  the  hyoid  bone:   this  is  termed  the  supra-hyoiti 

aponeurosis.     It  forms  a  strong  layer  of  fascia  between   the  anterior   portion  of 

lie  two  muscles,  and  a  firm  investment  for  the  other  muscles  of  the  supra-hyoid 

egion  which  lie  beneath  it. 

The  Digastric  muscle  divides  the  anterior  superior  triangle  of  the  neck  into  two 

t#mallrr  triangles;  the  upper,  or  submaxillary,  being  bounded,  above,  by  the  lower 

jaw  and  mastoid  process;  below,  by  the  two  bellies   of  the  Digastric  muscle:  the 

3wer,  or  superior  carotid  triangle,  being  bounded,  above,  by  the  posterior  belly  of 

^the  Digastric;  behind,  by  tlie  Storno-mastoid ;   below,  by  the  Omo-hyoid. 

Relations,  By  its  superficial  surface,  v»v\l\  (he  Platysma,  Sterno-  and  Tracbelo- 

bsnastoid.  part  of  the  8tylo*hyoid  muscle,  and  the  pnrotid  and  sub-maxillary  glands. 

jy  its  deep  surface,  the  anterior  belly  lies  on  the  Mylo-hyoid;  the  posterior  belly 

Ion  the    StylO'glosaus,  Stvlo-pharvngeus,  and    Hyo-glossus  muscles,  tJje   external 
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carotid  artery  and  its  lingual  and  facial  branches,  the  internal  carotid  artery, 
internal  ju<*ular  vein,  and  hypofrloHsal  nerve* 

The  Sttflo- Hyoid  (s  a  small,  slender  muscle,  lying  in  front  of,  and  above,  the 
posterior  belly  of  the  Digastric.  It  arises  from  the  middle  of  the  outer  surface  of 
the  styloid  process;  and^  passing  downvvarde  and  forwardfi,  i^  inserted  into  the  body 
of  the  by oid  bone,  just  at  its  junction  with  the  greater  corn u,  and  immediately 
above  the  Omo-hyoid.  This  muscle  is  perforated,  near  its  insertion,  by  the  tendon 
of  the  Digastric. 

Relations.  The  same  as  the  posterior  belly  of  the  Digastric. 

The  Digastric  and  Stylo-hyoid  should  be  removed,  in  order  to  expose  the  next 
muscle. 

The  Mf/lo'Hf/ofd  is  a  flat  triangular  muscle,  Bituated  immediately  beneath  the 
anterior  belly  of  the  Dij^astric,  and  formings  with  its  fellow  of  the  opposite  side, 
a  muscular  floor  for  the  cavity  of  the  mouth.  It  arises  from  the  whole  length  of 
the  mylo-hyoid  ridge,  from  the  fiymphyRis  in  front  to  the  last  raobir  tooth  behind. 
The  posterior  fibres  pass  ohlic^uely  forwards,  to  be  inserted  into  the  body  of  the 
OS  hyoides.  The  middle  and  ttnterior  fibres  are  inserted  into  a  median  fibrous 
raphe,  where  they  join  at  an  angle  with  the  fibres  of  the  opposite  muscle.  This 
median  raphe  is  sometimes  wanting;  the  muscular  fibres  of  the  two  aides  are  then 
directly  continuous  with  one  another. 

Relatioiis.  By  its  cutaneous  surface y  with  the  Plntysma,  the  anterior  belly  of  the 
Digastric^  the  supra-hyoid  fascia,  the  submaxillar)'  gland,  and  submental  vessels. 
By  its  deep  or  superior  xur/acey  with  the  Oenio-hyoid,  part  of  the  Hyo-glossua, 
and  Stylo-glossus  muscles,  the  lingual  and  gustatory  nerves,  the  sublingual  gland, 
and  the  buccal  raucous  membmne.  Wharton's  duct  curves  round  its  posterior 
border  in  its  passage  to  the  mouth. 

Dissection.  The  Mjlo-hyoid  should  now  bo  removed,  in  order  to  expose  the  muscles 
which  lie  beneath  j  this  is  eflectod  by  detaching  it  from  its  attachments  to  the  hyoid  boue 
and  jawj  and  separating  it  by  a  vortical  incision  from  its  fallow  of  the  opposite  side. 

The  Genio-IIyoid  is  a  narrow  slender  muscle,  situated  immediately  beneath  the 
inner  border  of  the  preceding.  It  arises  from  the  inferior  genial  tubercle  on  the 
inner  side  of  the  i<ymphy8is  of  the  jaw,  and  passes  downwards  and  backwards,  \o 
be  inserted  into  the  interior  surface  of  the  Imdy  of  the  os  hyoidcs.  This  muscle 
lies  in  close  contact  with  its  fellow  of  the  opposite  side,  and  increases  slightly  in 
breadth  as  it  descends. 

Relations.  It  is  covered  by  the  Mylo-hyoid,  and  lies  on  the  Genio-hyo-glossus. 

Nerves,  The  Digastric  is  supplied,  its  anterior  beHy»  by  the  mylo-hyoid  branch 
of  the  inferior  dental;  its  posterior  belly,  by  the  facial;  the  Stylo-hyoid,  by  the 
facial;  the  Mylo-hyoid,  by  the  mylo-hyoid  branch  of  the  inferior  dental;  the 
Genio-hyoid.  by  the  hypoglossal. 

Actions.  This  group  of  muscles  performs  two  \'G\'y  imptirtant  actions.  They 
raise  the  hyoid  bone,  and  with  it  the  base  of  the  tongue,  during  the  act  of  deglu- 
tition; or,  when  tlie  hyoid  hone  is  fixed  by  its  depressors  and  those  of  tlie  larynx, 
they  depress  the  lower  jaw.  During  the  first  act  of  Deglutition,  when  the  mass 
is  being  driven  from  the  mouth  into  the  pharynx,  the  hyuid  Wne,  and  with  it  the 
tongue,  is  carried  upwards  and  forwards  by  the  anterior  l>elly  of  the  Digastric, 
the  Mylo-hyoid,  and  Genio-liyoid  muscles.  In  the  second  act,  when  the  mass  is 
passing  through  the  pharynx,  the  direct  elevation  of  the  hyoid  hone  lakes  place  by 
the  combined  action  of  all  the  muscles;  and  at\er  the  food  has  pissed,  the  hyoid 
bone  is  carried  upwards  and  backwards  by  the  posterior  belly  of  the  Digastric  and 
StyUj-hyoi<l  muscles,  which  assist  in  preventing  the  return  of  the  morsel  into  the 
m^Mitb.  ^ 

4.    LiNGl'AT,    RKrjiOK. 

Geuio-IIyo-Glossus.  Lingualis. 

Ilyo-Glossns.  Stylo-Glossus. 

,  Pabito-GlossuR. 
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DisBeetion.  After  completing  the  dissection  of  the  precediDg  muscles,  aaw  through  the 
lowM-  mv  just  exterDftl  to  the  symphysia.  Then  draw  the  tongue  forw&rda,  and  att&ch  it,  by 
•  stitcli^  to  the  nose ;  and  ita  rauaclea,  which  are  thus  put  on  the  stretch,  may  be  eiamined. 

The  Genio'UyO'Glossus  hoa  received  ita  name  from  its  triple  attachment  to 
tlie  chin,  bjoid  bone,  and  tongue;  it  is  a  thin,  flat,  triangular  muscle,  placed 
TertlcaUy  on  either  side  of  the  middle  Hue,  its  apex  corresponding  with  its  point 
of  attachment  to  the  lower  jaw,  its  base  with  its  insertion  into  the  tongue  and 
hyoid  bone.  It  arises  by  a  short  tendon  from  the  superior  genial  tubercle  on  the 
inner  side  of  the  symphy^^is  of  the  chin,  immediately  above  the  Genio-hyoid; 
from  this  point,  the  muscle  spretula  out  in  a  fan-like  form,  the  inferior  fibres 
paBBiDg  downwards,  to  be  inserted  into  the  upper  part  of  the  body  of  tlie  hyoid 
booe,  a  few  being  continued  into  the  side  of  the  pharynx;  the  middle  fibres 
pauiug  backwards,  and  the  superior  ones  upwards  and  forwards,  to  l>e  attached  to 
the  whole  length  of  the  under  surface  of  the  tongue,  from  the  base  to  the  apex. 

155. — Musolea  of  the  Tongue.    Left  Side. 
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Relations.  By  its  internal  surface^  it  is  in  contact  with  its  fellow  of  the  opposite 
tide,  from  which  it  is  separated,  at  the  back  part  of  the  tongue,  by  the  fibrous 
eptum,  which  extends  ihrougli  the  middle  of  the  organ.  By  its  external  surface, 
rilh  the  Linguulirt,  llyo-glossus,  and  Stylo-glossus,  the  lingual  artery  and  hypo- 
glosital  nerve,  the  gustatory  nerve,  niid  sMblingual  gland.  By  its  upper  border^ 
rith  the  raucous  membrane  of  the  flour  of  the  mouth  (fraeuum  lingua?).  By  its 
lower  border^  with  the  Genio-hyoid. 

The  IltfO'Glosstts  ia  a  thin,  flat,  quadrilateral  muacle,  which   arises   from   the 

side  of  the  Wdy,  the  lesser  comu,  and  whole  length  of  the  greater  cornu  of  the 

hyoid  lK)nc,  and  passing  almost  vertically  upwardi?,  is  inserted  into  the  side  of  the 

tongue,  between   the   .Styto-glosssus  and   Lingualis.     Those  fibres  of  this  muscle 

which   arise  from  the   hody,  are  directed   upwards  and   backwards,  overlapping 

^^those  from  the  greater  cornu,  which  are  directed  obliquely  forwards.     Those  from 

^■pie  leaser  comu  extend  forwards  and  outwards  along  the  side  of  the  tongue,  under 

^Kover  of  the  portion  arising  from  the  body. 
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Tbe  difference  in  the  direction  of  the  fibres  of  this  muscle,  and  their  separate 
origin  from  different  parts  of  the  hjoid  iHine,  led  Albinus  and  other  anatomists 
to  deseriho  it  as  three  muscles,  under  the  names  of  the  Basio-glossus,  the  Cerato- 
gloBsufi,  and  the  Choudro-gloBSUs. 

Relations,  Bj  its  external  surface,  with  the  Digastric,  the  Stylo-hyoid»  Stylo- 
glosauB,  and  Mylo-hyoid  musclet*,  the  gustatory  and  hypoglossal  nervea,  Wharton's 
duct,  and  the  sublinjrual  gland.  By  its  deep  surface,  with  the  Genio-hyo-glossus, 
LingwaliH,  and  Middle  constrictor,  the  lingual  vessels,  and  the  glosso-pharyngeal 
nerve. 

The  Linffualis  is  a  longitundinal  band  of  muscular  fibrcB,  situated  on  the  under 
gurface  of  the  tongue,  lying  in  the  interval  l>etween  the  Hyo-glossus  and  the 
Genio-hyo-glo98ua,  and  extending  from  the  base  to  the  apex  of  the  organ. 
Posteriorly,  some  of  its  fibres  are  lost  in  the  base  of  the  tongue,  and  others  are 
occftsionally  attached  to  the  hyoid  b<me.  It  blends  with  the  fibres  of  the  Stylo- 
glossus, in  front  of  the  Hyo-glossus,  find  is  continued  forwards  as  far  as  the 
apex  of  the  tongue.  It  is  in  relatiou,  by  its  under  surface,  with  the  ranine 
artery. 

The  Stylo-  Glossua^  the  shortest  and  smallest  of  the  three  styloid  muscles,  arises 
from  the  anterior  and  outer  side  of  the  styUiid  process,  near  its  centre,  and  from 
the  stylo-maxillary  ligament,  to  which  its  fibres,  in  most  cases,  are  attached  by  a 
thin  aponeurosis.  Passing  downwards  and  forwards,  so  Jis  to  become  nearly  hori- 
zontal in  its  direction,  it  divides  ufMrn  the  side  of  the  tongue  into  two  portions  : 
one  longitudinal,  which  is  inserted  along  the  side  of  the  tongue,  blending  with 
the  fibres  of  the  Lingualis,  in  front  of  the  Hyo-glossus;  the  other  oblique,  which 
overlaps  the  Hyo-glossus  muscle,  and  decussates  with  its  fibres. 

Relations,  By  its  exiemai  surface^  from  above  down%vards,  with  the  parotid 
gland,  the  Internal  pterygoid  muscle,  the  sublingual  gland,  the  gustatory  nerve, 
and  the  mucous  membrane  of  the  raouth.  By  its  internal  surface^  with  the  tonsil, 
the  Superior  constj-ictor,  and  the  Hyo-glossus  muscle. 

The  Palato- Glomus  J  or  Constrictor  1st  h  mi  Faucium^  although  it  is  one  of 
the  muscles  of  the  tongue,  serving  to  draw  its  base  upwards  during  the  act 
of  deglutition,  is  more  nearly  associated  with  the  soft  palate,  both  in  its 
situation  and  function;  it  will,  coosequently,  be  described  with  that  group  of 
mu:*olos. 

Nerves,  The  Palato-glossus  is  supplied  by  the  palatine  branches  of  Meckel's 
ganglion;  the  Lingualis,  by  the  chorda  tyrapanij  the  remaining  muscles  of  this 
group,  by  the  hypoglossal. 

Actions.  The  movements  of  the  tongue,  although  uiimerous  and  complicated, 
may  be  underatond  by  carefully  considering  the  direction  of  the  fibres  of  its 
muscles.  The  Gefiio-hi/o-fffossi,  by  means  of  tlicir  posterior  and  inferior  fibres, 
draw  upwards  the  hyoid  bone,  bringing  it  and  the  ba^e  of  the  tongue  forwjuds,  so 
as  to  protrude  the  apex  from  the  raouth.  The  anterior  fibres  will  draw  the 
tongue  Imck  into  the  mouth.  The  whole  length  of  these  two  muscles  acting  along 
the  middle  line  of  the  tongue  will  draw  it  downwards,  so  as  to  make  it  concave 
from  before  backwards,  forming  a  chntinet  along  which  fluids  may  pass  towards 
the  pharynx,  as  in  sucking.  The  Htfo-gfossi  muscles  draw  dou-n  the  sides  of  the 
tongue,  so  as  to  render  it  convex  from  side  to  side.  The  Linguales^  by  drawing 
downwards  the  centre  and  apex  of  the  tongue,  render  it  convex  from  before 
l>iu'kwMrd9.  The  Palato-glossi  draw  tho  Las©  of  the  tongue  upwards,  and  th« 
StyloTglossi  upwards  and  backwards, 


5.     PUAUTNaEAL    REGION, 

Constrictor  Inferior^  Constrictor  Superior. 

Coustrietor  Medius.  Stylo-pharyngeus, 

Pnlato-pharyugeus. 
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Diu€cCion  (fig.  156).  In  order  to  examioe  the  musclefl  of  the  pharynx,  cut  through 
the   trachea    and  cssophagua  just  above   the  stemuoi,   and    draw   theoi    upwards  by 

dividing    the  loose   areolar  tiu- 
15^ — Muscles  of  the  Pharynx.    External  View.  sue  conuecting  the  pharynx  with 

the  front  of  the  vert^<bral  column. 
The  parts  being  drawn  well  for- 
wards, apply  the  edge  of  the  shw 
iiuuiediately  behind  the  atyluiil 
proceaaes,  and  saw  the  Iwwe  of 
the  akull  through  from  below 
upwards.  The  pharynx  and 
mouth  should  then  lie  stutfed 
with  tow,  in  order  to  diatend  ita 
cavity  and  render  the  mitaolaa 
tense  and  easier  of  disaectioo. 

The    Inferior    Constrictor^ 

the  most  superficial  and  thick- 
est of  the  three  constrictors, 
arinoti  from  the  side  of  the 
cricoid  and  thyroid  cartilages. 
To  the  cricoid  cartilago  it 
IS  attJiched  in  the  interval 
}»etween  the  crico-thyroid 
muscle,  in  front,  and  the 
articular  facet  for  the  thyroid 
cartihige  behiud.  To  the 
thyroid  cartilajje,  it  is  at- 
tached to  tlie  oblique  line  on 
the  side  of  the  great  alu, 
the  cartilaginous  surface  be- 
hind it,  nearly  as  far  as  ita 
rior  border,  and  to  the  inferior  cornu.  From  these  attachments,  the  fibres 
spread  backward:^  and  inw'ard^,  to  be  inserted  into  the  fibrous  raphe  in  the  posterior 
median  line  of  the  pharynx.  The  inferior  fibres  are  hori/ontnl,  and  continuoua 
with  the  fibres  of  tlie  oesophagus;  the  rest  ascend,  increasing  in  obliquity,  and 
overlap  the  Middle  constrictor.  The  superior  laryngeal  nerve  passes  near  the 
upper  b«.»rder,  and  the  inferior,  or  recurrent  laryngeal,  beneath  the  lower  border 
of  this  muscle,  previous  to  their  entering  the  larynx* 

Relations.  It  is  covered  by  a  denae  cellular  membrane  which  surrounds  the 
entire  pharynx.  Behind,  it  ia  in  relation  with  the  vertebral  column  and  the 
Longus  colli  muscle  ;  la/eralh/,  with  the  thyroid  gland,  the  common  carotid 
arlery,  and  tlie  Sterno- thyroid  muscle;  by  its  internal  surface,  with  the  Middle 
constrictor,  the  Stylo-pharyngeus,  Palato-pharyngeus,  and  the  mucoua  membrane 
of  the  pharynx. 

The  Middle  Constrictor  is  a  flattened,  fan-shaped  muscle,  smaller  than  the  pre- 
ceding, and  situated  on  a  plane  anterior  to  it.  It  arises  from  the  whole  length  of 
the  greater  cornu  of  the  hyoid  bone,  from  the  lesser  cormi,  and  from  the  stylo- 
hyoid ligament.  The  fibres  diverge  from  their  origin;  the  lower  ones  descending 
beneath  the  Inferior  constrictor,  the  middle  fibres  passing  transversely^  and  the 
upper  fibres  ascending  to  cover-in  the  Superior  constrictor.  The  muscle  is 
inserted  into  the  posterior  median  fibrous  raphe,  blending  in  the  middle  line  with 
that  of  the  opposite  side. 

Relations.  This  muscle  is  separated  from  the  Superior  constrictor  by  the  glosso- 
pharyngeal nerve  and  the  Stylo-pharyngeus  muscle;  and  from  the  Inferior  cou- 
6trict<jr.  by  the  superior  laryngeal  nerve.  Behind^  it  lies  on  the  vertebral  column, 
the  Longus  colli,  and  the  Rectus  anticus  major.  On  each  side  it  is  in  relation 
witli  the  carotid  vessels,  the  jdmryngea!  plexus,  and  some  lymphatic  glands.  Near 
it*  origin,  it  is  covered  by  the  Ilyo-glossus,   from  which   it  is  aepai-atcd  by  the 
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lingual  ai'iory*  It  covers  in  tho  Superior  constrictor,  the  Stjlo-pharyngeus,  the 
Palato-pharyngeus^  nnd  tlie  mucous  memhrnne. 

The  Superior  Constrictor  is  a  quadrilateral  muscle,  tbtnner  and  paler  than  the 
other  constrictors,  and  situated  at  the  upper  pju't  of  the  pharynx.  It  arises  fVoni 
the  lower  third  of  the  margin  of  the  intenuil  pterygoid  plate  and  its  hamular 
process,  from  the  contiguous  portion  of  the  palate  lione  and  the  reflected  tendon  of 
the  Tensor  palati  muscle,  from  the  pterygo-maxillary  ligament,  from  the  alveolar 
process  above  the  posterior  extremity  of  the  tuylo-hyoid  ridge,  and  by  a  few  fibres 
from  the  side  of  the  tongue  in  counexion  wJtli  the  Geoio-hyo-glossus.  From  these 
points,  the  Hbres  curve  backwards,  to  be  inserted  into  the  median  rajdie,  beinp 
also  prolonged  by  means  of  a  fibrous  aponeurosis  to  the  pharyngeal  spine  on  the 
basilar  process  of  the  occijdtal  bone.  The  superior  fibres  arch  beneath  the  Levator 
palati  and  the  Eustachian  tube,  the  interval  between  the  upper  border  of  the 
muscle  and  the  basilar  process  being  deficient  in  muscular  til  ires,  and  clo.«y?d  by 
fibrous  membrane. 

Relations.  By  its  outer  surface,  with  the  vertebral  column,  the  carotid  vessels, 
the  internal  jugular  vein,  the  thr^e  divisions  of  the  eighth  nerve  and  the  ninth 
nerve,  the  Middle  constrictor  which  overlaps  it,  and  the  Stylo-pharyngeus.  It 
covers  the  Palato-pharyngeus  and  the  tonsil,  and  is  lined  by  mucous  membrane. 

The  Stylo'phar(ftKj€Hs  is  a  long*  slender  nmscle,  round  above,  broad  and  thin 
below.  It  arises  from  the  inner  side  of  the  base  of  the  styloid  process,  posses 
downwards  along  the  side  of  the  pharynx  between  the  Superior  and  Middle  con- 
strictors, and  spreads  out  beneath  the  mucous  membrane,  where  some  of  its  fibres 
are  lost  iu  the  constrictor  muscles^  and  others  joining  with  the  Palato-pharyngeus, 
are  inserted  into  the  upper  border  of  the  thyroid  cartilage.  The  glosso-iihaiyugeal 
nerve  runs  on  the  outer  side  of  this  niui*cle,  and  crosses  over  it  in  passing  forward 
to  the  tongue. 

Relations.  E.rfernaUy^  with  the  Stylo-glossus  muscle,  the  external  carotid 
artery,  the  parotid  gland,  nnd  the  Middle  constrictor.  Infernaili/,  with  the  internal 
carotid,  the  internal  jugular  vein,  the  Superior  constrictor,  Palato-pharyngeus  and 
mucous  membrane. 

^'erves.  The  muscles  of  this  group  are  supplied  by  branches  from  the  pharyn- 
geal plexus  and  glosso-pharyngeal  nerve;  and  the  Inferior  constrictor,  by  an  addi- 
tional branch  frfim  the  external  laryngeal  nerve. 

Actions.  Wlien  deglutition  is  about  to  be  performed,  the  pharynx  is  drawn 
upwards  and  dilated  in  different  directions,  to  receive  the  morsel  propelled  into  it 
from  the  mouth.  The  Stylo-pharyngei,  which  are  much  farther  removed  from 
one  another  at  their  origin  than  fit  their  insertion,  draw  the  sides  of  the  pharynx 
upwards  and  outwards,  its  breadth  in  the  an tero- posterior  direction  being  increased 
by  the  larynx  and  tongue  being  carried  forwards  in  their  ascent.  As  s<x»n  as  the 
morsel  is  received  in  the  pharynx,  the  elevator  muscles  relax,  the  bag  descends, 
and  the  Constrictors  contract  upon  the  morsel,  and  convey  it  gradually  downwards 
into  the  cesophagus.  Besides  its  action  in  deglutition,  the  pharynx  also  exerts 
an  important  influence  in  the  modulation  of  the  voice,  especially  iu  the  production 
of  the  higher  tones. 

6.  Palatal  Region. 

Levator  Palati.  Azygoa  Uvula?. 

Tensor  Palati,  Palato-glossus, 

Palato-pharj-ngeus. 

JHueetion.  (fig.  157).  Lay  open  the  pharynx  from  behind,  by  a  vertical  incision  extending 
from  its  upper  to  its  lower  part,  and  partially  divide  the  occipital  attachment  by  a  trans- 
verse incision  on  each  side  of  the  vertical  one;  the  posterior  surface  of  the  soft  palate  is 
then  exposed.  Having  fixed  the  uvida  so  as  to  make  it  tense,  the  mucous  membrane  and 
glands  should  be  carefuilj  removed  from  the  posterior  surface  of  the  soft  palate,  and  the 
muscles  of  this  part  are  at  once  exposed. 

The  Levator  Pnlati  is  a  long,  thick,  rounded  muscle,  placed  on  the  outer  side 
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'  die  posterior  naree.  It  arises  from  the  under  surface  of  the  apex  of  the  petrouii 
portion  of  the  tcni{)oral  bone,  nnd  from  the  adjoininn^  cartilaginous  portion  of  the 
Eustachian  tube;  after  pussing  in  the  phurynx,  atjove  tlie  upper  concave  margin 
of  the  Superior  constrictor,  it  descends  obliquely  downwards  and  inwards,  its 
fibrea  apreading  out  in  the  posterior  surface  uf  the  6oft  palate  as  far  as  the  middle 
line,  where  they  blend  with  those  of  ti»c  opposite  side. 

157,— Muscles  of  the  Soft  Palate.    The  Pharynx  beiug  kid  open  from  behind. 


^ 


'j>Vi  V  v" 


'^L*;i 


; 


A  h  a  3 


Relations,  Externally^  with  the  Tensor  palati  and  Sii|jerior  constrictor.     Inter- 

nalltf,  with  the  mucous  membrane  of  the  pharynx.     Posteriorly,  with  the  mucous 

I  lining  of  the  soil  palate.       This  muscle   must   be   removed   and   the   pter3'gOid 

lattachment  of  the  Superior  constrictor  dissected  away,  in  order  to  expose  the  next 

f  muscle. 

The  Circumflexus  or  Tensor  Palaii  is  a  broad,  thin,  riband-like  muscle,  placed 

on  the  outer  side  of  the  preceding,  and  conBisting  of  a   vertical  and  a  horizontal 

I  jx)rtion.     The  vertical  portion  arises  by  u   broad,  thin,  and   flat  lamella  from  the 

lecaphoid  fossa  at  the  base  of  the  internal  pterj'goid  plate,  its  origin  extending  as 

far  back  as  the  spiuc  of  the  sphenoid;  it  also  arises  from   the   anterior  aspect  of 

the  cartilapfinous  portion  of  the  Eustachian  tube;  descending  vertically  between 

the  internal  pterygoid  plate  and  the  inner  ^surface  of  the  Internal  pterysjoid  muscle, 

Fit  terminates  in  a  tendon  which  winds  round  the  hamular  process,  being;  retained 

in  this  situation  by  some  of  the  fibres  of  origin  of  the  Internal  pterygoid  muscle, 

and  lubricated  by  a  bursa.  The  tendon  or  horizontal  portion  then  passes  horizontally 
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inwards,  and  expands  into  a  broad  aponeurosis  on  the  anterior  eurface  of  the  soft 
palate,  whieh^  unites  in  the  median  line  with  the  'aponeurosis  of  the  opposite 
muscle,  the  fibres  heiijfr  attached  in  front  to  the  transverse  ridge  on  the  posterior 
horder  of  t!»e  horizontal  portion  of  the  patatc  bone. 

Relations,  Externalit/^  with  the  Internal  pterygoid.  Internally^  with  the 
Levator  palati,  from  which  it  is  separated  by  the  Superior  constrictor,  and  the 
intenial  pterygoid  plate.  In  the  soft  palate,  its  aponeurotic  expansion  is  anterior 
to  that  of  the  Levator  palati,  being  covered  hy  miicouf*  menibrune. 

The  Azygos  Uvulm  is  not  a  single  muscle  as  implied  by  its  name,  hut  a  pair  of 
narrow  cylindrical  fleshy  fasciculi,  placed  side  by  sidti  in  tht?  median  line  of  the 
soft  palate.  Each  muscle  arifses  from  the  po:fiterior  nfisal  !<pine  of  the  palate  bone, 
and  from  the  contiguous  tendinous  aponeurosis  of  the  soft  palate,  and  descends  to 
be  inserted  into  the  uvula. 

Rehtiions.  Anteriorhf,  with  tlie  tendinous  expansion  of  the  Levatores  palati; 
behind,  with  the  mucous  membrane. 

The  two  next  muscles  are  expoBed  by  removing  the  mucoua  membrane  from  the  pillars 
of  the  aoft  palate  throughout  nearly  their  wliole  extent. 

The  Pa  fa  tO'Glos  sits  (Constrictor  Isthmi  Faucium)  is  a  small  fleshy  ftujciculus, 
narrower  in  the  middle  than  at  either  extremity,  fonniug,  with  the  mucous  mem- 
brane covering  its  ifuj-face,  the  anterior  pillar  of  the  stoft  palate.  It  arises  from 
the  anterior  surface  of  the  soft  palute  on  each  side  of  the  uvula,  and  passing 
forwards  and  outwards  in  front  of  the  tonsil,  is  inserted  into  the  side  and  dorsum 
of  the  tongue^  where  it  blends  with  the  fibres  of  the  Stylo-glossus  muscle.  In  the 
soft  palate,  the  fibres  of  this  musele  are  continuous  with  those  of  the  muscle  of  the 
opp<i8ite  side. 

The  PnlatO'Pharyngeus  is  a  long  fleshy  fasciculus,  narrower  in  the  middle 
than  at  either  extremity,  forming,  with  the  mucous  membrane  covering  its  surface, 
the  posterior  pillar  of  the  i*oft  palate.  It  is  separated  from  the  preceding  by  an 
angular  interval,  in  which  the  tontiil  is  lodfjed.  It  arises  from  the  soft  palate  by 
an  expanded  fasciculus,  which  is  divided  into  two  parts  by  the  Levator  palati. 
The  mderior  fasfirulus^  the  thickest^  enters  the  soft  palate  between  the  Levator 
and  Tensor,  and  joins  in  the  middle  line  the  corresponding  part  of  the  opposite 
muscle;  the /JOj^/eWor^/ajscicM/M*  lies  in  contact  with  the  mucous  membrane,  and 
also  joins  with  the  corresponding  muscle  in  the  middle  line.  Passing  outwards 
and  downwards  behind  the  tonsil,  the  Palato-pharyugeus  joins  the  Stylo-pharyn- 
geus,  and  is  inserted  with  that  muscle  into  the  posterior  border  of  the  tliyroid 
cartilage,  some  of  its  fibres  being  lost  on  the  side  of  the  phaiynx,  and  others 
passing  across  the  midtlle  line  posteriorly,  to  decussate  witJi  tlie  muscle  of  the 
opposite  side. 

Re  la  f  ions.  In  the  soft  palate,  its  anterior  and  posterior  surfaces  are  covered  by 
mucous  membrane,  from  which  it  is  separated  by  a  layer  of  palatine  glands.  By 
its  superior  border^  it  is  in  relation  with  the  Levator  palati.  Where  it  forms  the 
posterior  pillar  of  tlie  fauces,  it  is  covered  by  nuicoiis  membrane,  excepting  on  its 
outer  surface.  In  the  phan/fu:  it  lies  between  the  mucous  membrane  and  the 
constrictor  muscles. 

Nerves.  The  Tensor  palati  is  supplied  Ity  a  branch  from  the  otic  ganglion;  the 
Levator  palati,  and  Azygos  uvulaa,  by  the  facial,  through  the  connection  of  its 
trunk  wiib  tho  Vidian,  by  the  petrosal  nerves;  the  other  muscles,  by  the  palatine 
branches  of  ileckeFs  ganglion. 

Actions.  During  the  Jirsi  act  of  deglutition,  the  morsel  of  food  is  driven  back 
into  the  fauces  by  the  pressure  of  the  tongue  against  the  hard  palate;  the  base  of 
the  tongue  being,  nt  the  same  time,  i-elrjicted,  and  the  larynx  raised  with  the 
pharynx,  and  carried  forwards  under  it.  During  the  second  stage,  the  epiglottis 
is  pressed  over  the  superior  aperture  of  the  larynx,  and  the  morsel  glides  past  it; 
then  the  Pnlato-glossi  muscles,  the  constrictors  of  the  fauces,  contract  behiud  the 
food;  tlw  soft  palate  is  slightly  raised  by  the  Levator  palati,  and  made  tense  by 
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the  TenBor  palati;  and  the  Palato-pbaryngsei  contxact,  and  come  nearly  together* 
the  uvaia  iSlliug  up  the  slight  interval  l>etween  thein.  By  these  meanM,  the  food 
is  prevented  passing  into  the  upper  part  of  the  pharynx  or  the  posterior  nares; 
at  the  same  time^  the  latter  muscleB  form  an  inclined  plane,  directed  obliquely 
downwards  and  backwards,  along  which  the  morsel  descends  into  the  lower  part 
of  the  pharynx. 

Svrgieal  Anatomy.  The  muaclea  of  the  soft  paJate  should  be  carefully  dissected,  the  relar 
tiona  they  bear  to  the  surrounding  parts  especial! j  examined,  and  their  action  attentively 
■tttdied  upon  the  dead  subject,  as  the  surgeon  is  required  to  divide  cue  or  more  of  these 
niuttdea  in  the  operation  of  stapbyloraphy.  Mr.  Fergiustion  has  she  wu,  that  in  the  congenital 
deficiency,  called  ckft  palaie,  the  edges  of  the  fissure  are  forcibly  seijarated  by  the  action 
of  the  Levatorafl  palati  and  Falato-pharyngsei  muscles,  producing  very  considerable  im- 
pediment to  the  healiug  procesa  after  the  performance  of  the  o|)eratton  for  uniting  their 
mai^ns  by  adhesion ;  he  nas,  consequently,  recommended  the  division  of  these  muscles  as 
one  of  the  most  important  steps  in  the  oneration.  This  he  effects  by  an  incision  made 
with  a  curved  knife  introduced  behind  the  flap.  The  incision  is  to  be  halfway  between 
the  hamular  process  and  Eustachian  tube,  and  perpendicular  toaJine  drawn  between  them. 
This  incision  perfectly  accomplishes  the  division  of  the  Levator  palati.  The  Palato- 
pharv'ugsBus  may  be  divided  by  cutting  acrofts  the  posterior  pillar  of  the  soft  palate, 
just  below  the  tonsil,  with  a  pair  of  blunt^pointed  curved  scissors;  and  the  anterior  pillar 
may  be  divided  also.  To  divide  the  Levator  palati,  the  plan  recommended  by  Mr.  Pollock 
is  to  be  greatly  preferred.  The  flap  being  put  upon  the  stretch,  a  double-edge  knife  is 
passed  through  the  soft  palate,  just  on  the  inner  side  of  the  hamular  process,  and  above 
the  line  of  the  Levator  palati.  The  handle  being  now  alteruately  raised  and  depressed,  a 
sweeping  cut  is  made  along  the  posterior  surface  of  the  soft  palate,  and  the  knife  with- 
drawn, leaving  only  a  smaQ  oiiening  in  the  mucous  membrane  on  the  anterior  surface. 
If  this  operation  is  performed  on  the  dead  body,  and  the  parts  afterwards  dissected,  the 
Levator  palati  will  be  found  completely  divided. 


7.  Vertebbal  Rkgion'  (Axtehior). 

Rectus  Capitis  Anticna  Major.  Rectus  Lateralis. 

Rectus  Capitis  Anticus  Minor.  Longus  Colli. 


rThe  Rectus  Capitis  AnHcus  Major  (fig.  158),  broad  and  thick  above,  narrow 
below,  appears  like  a  continuation  upwards  of  the  Scalenus  anticus.  It  arises  by 
four  tendinous  slipa  from  the  anterior  tubercles  of  the  transverse  processes  of  the 
third,  fourth,  fifth,  and  sixth  cervical  vertebraef,  and  ascends,  converging  toward* 
its  fellow  of  the  opposite  side,  to  be  inserted  into  the  basilar  process  of  the  occi- 
^^     pital  bone. 

^H         Relations.  By  its  anterior  surface,  with    the  pharynx,  the  sympathetic  nerve, 
f^     and  the  sheath  enclosing  the  carotid  artery,  intcraal  jugular  vein,  and  pneumo- 
gastric  nerve.     By  lis  posterior  surface,  with  the  Longus  colli,  the  Rectus  anticus 
^K     minor,  and  the  uf)per  cervical  vertcbne. 

^P  The  Rectus  Capitis  Anticus  Minor  is  a  short  flat  muscle,  situated  immediately 

benea.th  the  upper  part  of  the  preceding.  It  ariseg  from  the  anlerinr  surface  of 
tiie  lateral  mass  of  the  atlup,  and  from  the  root  of  its  transverse  process,  and 
passing  obliquely  upwards  and  inwards,  is  inserted  into  the  basilar  process  imme- 

Idiately  behind  the  ^'receding  muscle. 
Relations.  By  its  anterior  surface,  with  the  Rectus  anticus  major.     By  its 
posterior  surface,  with  the  front  of  tlie  occipito-atlantal  articulation.    Externally, 
with  the  i?uperior  ci-rvical  ganglion  of  the  symfwithetic. 
The  Rectus  Lateralis  is  a  short,  flat  muscle,  winch  arij*es  from  t!ic  upper  surface 
of  the  tran8verse  process  of  the  atlas,  and  is  inserted  into  the  under  surface  of  the 
jugular  process  of  the  occipital  bone. 
Relations.  By   its  anterior  surface,  with   the  internal  jugular  vein.     By  its 
I       posterior  surface,  with  the  vertebral  artery. 
The  Longus  Colli  \»  a  long,  flat  muscle,  situated  on  the  anterior  surface  of  the 
*pii*e,  between  the  atlas  and  the  third  dorsal  vertebral.     It  is  broad  in  the  middle, 
narrow  and  pointed  at  each  extremity,  and  consists  of  three  portions,  of  a  superior 
oblique,  an  inferior  oblique,  and  a  vertical  portion.     The  swpcrior  oblique  portion 
■  ^^^^ 
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urisea  from  the  anterior  tubercles  of  the  trans  verse  processes  of  the  third,  fourth , 
itud  fifth  cervical  vertebraa;  ami,  nscemling  obIit|ueIy  inwards,  is  inserted  by  a 
narrow  tendon  into  the  tubercle  on  the  anterior  urch  of  the  atlas.  The 
inferior  oblique  portion,  the  smallest  part  of  the  muscle,  arises  from  the 
bodies  of  the  first  two  or  three  dorsal  vertebrce;  and,  passing  obliquely  outwards, 
is  inserted  into  the  transverse  processes  of  the  fifth  and  sixth  cervical  vertebrae. 

IS 8. —The  PriB-Vertebr&l  Muscles. 


The  vertical  portion  Hea  directly  on   the  front  of  the  spine,  and  is  extended 

between  the  badies  of  the  lower  three  cervical  and  the  upper  three  dorsal  vertebras 
below,  and  the  boilies  of  the  second,  third,  and  fourth  cervical  vertebra;  above. 

Relations.  By  its  anterior  surface^  with  the  pharynx,  tlie  oesophagus,  sympathetic 
nerve,  the  shcnth  of  the  great  vessels  of  the  neck,  the  inferior  thyroid  artery,  and 
recurrent  laryngeal  nerve.  By  its  posterior  surface,  with  the  cervical!  and  dorsal 
portions  of  the  spine.  Its  inner  border  is  separated  from  the  opposite  muscle  by 
a  considerable  interval  below;  but  they  approach  each  other  above. 


8.  Vertebral  Region  (Latkral). 

Scalenus  Anticus.  Scalenus  Medius. 

Scalenus  Posticus. 

The  Scalenus  Anticus  is  a  conical-shBped  muscle,  situated  deeply  at  the  side  of 

the  neck,  behind  the  Sterno -mastoid.     It  (irises  by  a  narrow,  flat  tendon  from  the 

tubercle  on   the  timer  border  and  upper  surface  of  the  first  rib;  and,  ascending 


MUSCLES  OF  THE  BACK.  237 

▼erticallj  upwards,  is  inserted  into  the  anterior  tubercles  of  the  transverse  pro- 
cesses of  the  third,  fourth,  fifth,  and  sixth  cervical  vertebrae.  The  lower  part  of 
this  muscle  separates  the  subclavian  arterj  and  vein;  the  latter  being  in  front,  and 
the  former,  with  the  brachial  plexus,  behind. 

Relations.  In  fronL,  with  the  clavicle,  the  Subclavius,  Stemo-mastoid,  and 
Omo-hjoid  muscles,  the  transversalis  colli,  and  ascending  cervical  arteries,  the 
subclavian  vein,  and  the  phrenic  nerve.  By  its  ^posterior  surface,  with  the  pleura, 
the  subclavian  artery,  and  brachial  plexus  of  nerves.  It  is  separated  from  the 
Longos  colli,  on  the  inner  side,  by  the  subclavian  artery. 

The  Scalenus  Medius,  the  largest  and  longest  of  the  three  Scaleni,  arises,  by 
a  broad  origin,  from  the  upper  surface  of  the  first  rib,  behind  the  groove  for  the 
subclavian  artery,  as  far  back  as  the  tubercle;  and,  ascending  along  the  side  of 
the  vertebral  column,  is  inserted,  by  separate  tendinous  slips,  into  the  posterior 
tubercles  of  the  transverse  processes  of  the  lower  six  cervical  vertebrae.  It  is 
separated  from  the  Scalenus  anticus  by  the  subclavian  artery  below,  and  the 
cervical  nerves  above. 

Relations.  By  its  external  surface,  with  the  Stemo-mastoid;  it  is  crossed  by 
the  clavicle,  and  Omo-hyoid  muscle.  To  its  outer  side,  is  the  Levator  anguli 
scapulae,  and  the  Scalenus  posticus  muscle. 

The  Scalenus  posticus,  the  smallest  of  the  three  Scaleni,  arises  by  a  thin  tendon 
from  the  outer  surface  of  the  second  rib,  behind  the  attachment  of  the  Serratus 
magnus,  and,  enlarging  as  it  ascends,  is  inserted,  by  two  or  three  separate  tendons, 
into  the  posterior  tubercles  of  the  transverse  processes  of  the  lower  two  or  three 
cervical  vertebrae.  This  is  the  most  deeply-placed  of  the  three  Scaleni,  and  is 
occasionally  blended  with  the  Scalenus  medius. 

Nerves.  The  Rectus  capitis  anticus  major  and  minor  are  supplied  by  the 
suboccipital  and  deep  branches  of  the  cervical  plexus;  the  Rectus  lateralis,  by 
the  suboccipital;  and  the  Longus  colli  and  Scaleni,  by  branches  from  the  lower 
cervical  nerves. 

Actions.  The  Rectus  anticus  major  and  minor  are  the  direct  antagonists  of  the 
muscles  at  the  back  of  the  neck,  serving  to  restore  the  head  to  its  natural  position 
after  it  has  been  drawn  backwards.  These  muscles  also  serve  to  flex  the  head, 
and,  from  their  obliquity,  rotate  it,  so  as  to  turn  the  face  to  one  or  the  other  side. 
The  Longus  colli  will  flex  and  slightly  rotate  the  cervical  portion  of  the  spine. 
The  Scaleni  muscles,  taking  their  fixed  point  from  below,  draw  down  the  trans- 
verse processes  of  the  cervical  vertebrae,  bending  the  spinal  column  to  one  or  the 
other  side.  If  the  muscles  of  both  sides  act,  the  spine  will  be  kept  erect.  When 
they  take  their  fixed  point  from  above,  they  elevate  the  first  and  second  ribs, 
and  are,  therefore,  inspiratory  muscles. 

MUSCLES  AND  FASCLZE  OF  THE  TRUNK. 

The  Muscles  of  the  Trunk  may  be  arranged  in  four  groups;  the  muscles  of 
the  Back,  of  the  Abdomen,  of  the  Thorax,  and  of  the  Perinaeum. 

Muscles  op  the  Back. 

The  Muscles  of  the  Back  are  very  numerous,  and  may  be  subdivided  into  five 
layers: — 

First  Layer.  Third  Later. 

Trapezius.  Serratus  posticus  superior. 

Latissimus  dorsi.  Serratus  posticus  inferior. 

Splenius  capitis. 
Second  Later.  Splenius  colli. 

Levator  anguli  scapulae.  Fourth  Later. 

Rhomboideus  minor.  Sacral  and  lumbar  regions. 

Rhomhoidens  major.  Erector  Splnae. 
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Dorsal  region. 

Sacro-him^ialis. 

Mupculus  accessorius  a(i  HJicro-lnnibalem, 

Longissiiflus  dorsi, 

Spioalis  dorsi. 

Cervical  region. 

Cervicalis  ascpudcris. 

TransverBttlis  colli. 

Trat'helo-mn  stoid . 

Complcxus. 

Bi venter  cervitis. 

Spinalis  cervicis. 


Fifth  Later. 

Semi-Rpinalis  dorsi. 
Semi-spin alis  colli. 
Multifidus  spinsB. 
Rotatorea  i*piiiiae. 
Supra-spinnlcs. 
Inter-spinale?. 
Extensor  coccygis. 
Tnt^r-transversalcs. 
Rectus  capitis  posticus  major. 
Rectus  capitis  posticus  minor, 
ObliqiiUB  capitis  superior. 
ObliquuB  capitis  inferior. 


First  Lai-er. 


Trapezius. 


Latissinius  Dorsi. 


Direction  (fig.  1 59).  Place  the  body  in  the  prone  position,  with  the  arms  extended  over 
the  sides  of  the  table,  and  the  cheat  and  abdomen  Bupi>orted  hy  sei'cral  blocks,  so  as  to 
render  the  muscles  tense.  Then  make  an  incision  along  the  middle  line  of  the  back,  from 
the  occipital  protuberance  to  the  coccyx.  Make  a  tranaverae  incision  from  the  upper  end 
of  this  to  the  mastoid  process;  and  a  thiixi  incision  firom  its  lower  end,  along  the  crest  of 
the  ilium  to  about  its  middle.  This  large  intervening  space,  for  convenience  of  dissection, 
should  be  subdivided  hy  a  fourth  incision,  extending  obliquely  from  the  spinous  process 
of  the  last  dorsal  vertebra,  upwards  ai><i  outwards,  to  the  acromion  process.  This*  incision 
corresponds  with  the  lower  border  of  the  Trapezius  muscle.  The  flaps  of  integument  are 
then  to  be  removed  in  the  direction  shewn  in  the  figure. 

The  Trapezius  is  a  broad,  flat»  tritingiibir  muscle,  placed  immediately  beneath 
the  skin,  and  covering  the  ui.per  and  back  ,55._Dissectionofthe  Muscles  of  the  Back, 
part  of  the  neck  and  shoulders.  It 
arises  from  the  inner  third  of  the  superior 
curved  line  of  the  occipital  boue;  from  the 
ligamentum  nucha*,  the  spinoua  process 
of  the  seventh  cervical,  and  those  of  all 
the  dorsal  vertebra;  and  from  the  cor- 
responding; portion  of  the  supra-spinous 
ligament.  From  this  origin,  the  superior 
fibres  proceed  downwards  and  outwards; 
the  inferior  ones^  upwards  and  outwards; 
and  the  middle  fil>res,  horizontally ;  and 
are  inserted,  the  superior  ones,  into  the 
outer  third  of  the  posterior  border  of  the 
clavicle;  the  middle  fibres,  into  the  upiper 
margin  of  the  acromion  process,  and  into 
the  whole  length  of  the  upper  border  of 
the  spine  of  the  acapnia ;  the  inferior 
fibres  converge  near  the  scapula,  nnd  are 
attached  to  a  triangular  aponeurosis, 
which  glides  over  a  smooth  surface  at 
the  inner  extremity  of  the  .'ipine,  and  is 
inserted  into  a  tubercle  at  the  outer  part 
of  the  surface.  The  Trapezius  is  fleshy 
in  the  greater  part  of  its  extent,  but 
tendinous  at  its  origin  and  insertion.  At 
its  occipital  origin,  it  is  connected  to  the 
bone  by  a  thin  fibrous  lamina,  firmly 
adherent  to  the  skin,  and  wanting  the 
luplroup,  shining  uppearanne  of  aponeurosis*  At  its  origin  from  the  spine©  of 
flif  vortebriP.  it  /.-?  eonnected   to  the   Wncs  by   means  of  a  broad  semielliptical 
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aponeurosis,  which  occupies  the  space  between  the  sixth  cervical  and  the  third 
dorsal  rertebrse,  and  forms,  with  the  aponeurosis  of  the  opposite  muscle,  a  ten- 
dinous ellipse.  The  remaining  part  of  the  origin  is  ofleeted  by  numerous  short 
tendinous  fibres.  If  the  Trapezius  is  dissected  on  both  sides,  the  two  muscles 
resemble  a  trapezium,  or  diamond-shaped  quadrangle;  two  angles  corresponding 
to  the  shoulders;  a  third  to  the  occipital  protuberance;  and  the  fourth  to  the 
spinous  process  of  the  last  dorsal  vertebra. 

The  clavicular  insertion  of  this  muscle  varies  as  to  the  extent  of  its  attach* 
mejit;  it  somcriraes  advances  as  far  as  the  middle  of  the  clavicle,  and  may  even 
become  blended  with  the  posterior  edge  oi'  the  Sterno-mastoid,  or  overlap  it. 
This  should  be  borne  in  mind  in  the  operation  for  tying  the  third  part  of  the 
subclavian  artery. 

Relations.  By  its  superficial  surface^  with  the  integument,  to  which  it  is  closely 
adherent  above,  Imt  separated  below  by  an  aponeurotic  lamina.  By  li^deep  sur- 
face^ in  the  neck,  with  the  Complcxus,  Splenius,  Levator  anjiuli  scapulse,  and 
Rhomlx>ideus  minor;  in  the  back,  with  the  Rhomboideus  major  Snpraspinatns, 
Infraspinatus,  a  small  portion  of  the  Serratus  posticus  superior,  tlie  intervertebral 
aponeurosis  (which  separates  it  from  the  Erector  spinm)  and  the  Latifjsimus  dorai. 
The  spinal  accessory  nerve  passes  l>eneath  the  anterior  border  of  this  muscle,  near 
tlie  clavicle.  The  outer  margin  of  its  cervical  portion  forms  tlie  posterior  boundary 
of  the  posterior  triangle  of  the  neck,  the  other  l>oundaries  being  the  Stemo- 
mastoid  in  front,  and  the  clavicle  below. 

The  ligamentum  mtrhfr  (fig,  160)  is  a  thin  band  of  condensed  celhilo-tibrous 
membrane,  placed  in  the  line  of  union  between  the  two  Trapezii  in  the  neck.  It 
extends  from  the  external  occipital  protuberance  to  the  spinous  process  of  the 
seventh  cervical  vertebra,  where  it  is  continuous  with  the  supraspinous  ligament. 
From  its  anterior  surface  a  fibrous  slip  is  given  off  to  the  si)inou3  profess  of  each 
of  the  cerviciil  vert^broB,  excepting  the  atlas,  so  as  to  form  a  septum  between  the 
muscles  on  each  side  of  the  neck.  In  man,  it  is  merely  the  rudiment  of  an  im- 
portant elastic  ligament,  which,  in  some  of  the  lower  animals,  serves  to  sustain  the 
weight  of  the  head. 

The  Latissimus  Dorsi  is  a  liroad,  flat  muscle,  which  covers  the  lumbar  and 
lower  half  of  the  dorsal  regions,  aud  is  gradually  contracted  into  a  narrow  fasci- 
culus at  its  insertion  into  the  humerus.  It  arises*  by  an  aponeurosis  irom  the 
spinous  processes  of  the  six  inierior  dorsal,  from  those  of  the  lumbar  and  sacral 
vertebrae,  and  from  the  supraspinous  ligament.  Over  the  sacTum,  the  aponeurasis 
of  thia  muscle  blends  with  the  tendon  of  the  Erector  spiiiae.  It  also  arises  from 
the  external  lip  of  the  crest  of  the  ilium,  behind  the  origin  of  the  External  oblique, 
and  by  fleshy  digitations  from  the  three  <«r  four  lower  ribg,  which  are  interposed 
l>etween  similar  processies  of  the  External  tfblique  muscle.  From  this  extensive 
origin  the  fibres  pass  in  difi'erent  directions,  the  upper  ones  horizontally,  the 
middle  oblit|uely  upwards,  and  the  lower  vertically  upwards,  so  as  to  converge 
^_  and  form  a  thick  fasciculus,  which  crosses  the  luferior  angle  of  the  scapula,  and 
^K  occasionally  receives  a  few  fibres  from  it.  The  muscle  then  curves  around  the 
lower  border  of  the  Teres  major,  and  is  twisted  upon  itself,  8(»  that  the  superior 
fibres  become  at  first  posterior  and  then  inferior,  iu;d  the  vertical  fibres  at  first 
anterior  and  then  superior.     It  then  terminates  in   a  short   quailrilateral   tendon, 

IaV.K)Ut  three  inches  in  length,  which,  passing  in  front  of  the  tendtm  of  the  Teres 
major,  is  inserted  into  the  bottom  of  the  bicipital  groove  of  the  humerus,  above 
the  insertion  of  the  tendon  of  the  Pectoralia  major.  The  lower  border  of  the 
tendon  of  this  muscle  is  united  with  that  of  the  Teres  Triiyor,  the  surfaces  of  the 
two  being  separated  by  a  bursa;  another  bursa  is  sometimes  interposed  between 
the  muscle  and  the  inferior  angle  of  the  scapula. 
o- 
; 
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A  muscular  slip,  varying  from  3  to  4  inches  in  length,  and  from  |  to  j  of  an  inch  broad 
oco&sionally  arises  from  the  upper  edge  of  the  Latissiunis  dorsi,  about  tho  middle  of  the 
posterior  fold  of  tho  axilla,  and  crosaea  the  aiillu  in  front  of  the  axillary  vessels  and  nerves, 
to  join  the  under  surfaoe  of  the  tendon  of  the  Pectoralls  major,  tVve  Coni.coAivaR\v\sii!v&,  ot 


OF  THE  BACK.  241 

the  fiusda  over  the  Biceps.  The  poeiUon  of  this  abnormal  slip  is  a  point  of  interest  in  its 
relation  to  the  axillary  artery,  as  it  crosses  the  vessel  just  above  the  spot  usually  selected 
for  the  application  of  a  ligature,  and  may  mislead  the  surgeon  during  the  operation.  It 
may  be  easily  recognised  by  the  transverse  direction  of  its  fibres.  Dr.  Struthers  found  it 
in  8  out  of  105  subjects,  occurring  seven  times  on  both  sides. 

Relations.  Its  superficial  surface  is  subcntaneons,  excepting  at  its  upper  part, 
where  it  is  covered  by  the  Trapezius.  By  its  deep  surface,  it  is  in  relation  with 
the  Erector  spinae,  the  Serratus  posticus  inferior,  the  lower  Intercostal  muscles 
and  ribs,  the  Serratus  magnus,  inferior  angle  of  the  scapula,  Rhomboideus  major, 
Infraspinatus,  and  Teres  major.  Its  outer  margin  is  separated  below,  from  the 
External  oblique,  by  a  small  triangular  interval;  and  another  triangular  interval 
exists  between  its  upper  border  and  the  margin  of  the  Trapezius,  in  which  the 
Intercostal  and  Rhomboideus  major  muscles  are  exposed. 

Nerves,  The  Trapezius  is  supplied  by  the  spinal  accessory  and  cervical  plexus; 
the  Latissimus  dorsi,  by  the  subscapular  nerves. 

Second  Layer. 

Levator  Anguli  Scapulae.  Rhomboideus  Minor. 

Rhomboideus  Major. 

JHsaecUtm.  The  Trapezius  must  be  removed  in  order  to  expose  the  next  layer;  to  effect 
tiiis,  detach  the  muscle  from  its  attachment  to  the  clavicle  and  spine  of  the  scapula,  and 
torn  it  back  towards  the  spine. 

The  Levator  Anguli  Scapulae  is  situated  at  the  back  part  and  side  of  the  neck. 
It  arises  by  four  tendinous  slips  from  the  posterior  tubercles  of  the  transverse 
processes  of  the  three  or  four  upper  cervical  vertebrae ;  these  becoming  fleshy  are 
united  so  as  to  form  a  flat  muscle,  which,  passing  downwards  and  backwards,  is 
inserted  into  the  posterior  border  of  the  scapula,  between  the  superior  angle  and 
the  triangular  smooth  surface  at  the  root  of  the  spine. 

Relations,  By  its  superficial  surface,  with  the  integument.  Trapezius,  and 
Stemo-mastoid.  By  its  deep  surface,  with  the  Splenius  colli,  Transversalis  colli, 
Cervicalis  ascendens,  and  Serratus  posticus  superior,  and  with  the  transverse 
cervical  and  posterior  scapular  arteries. 

The  Rhomboideus  Minor  arises  from  the  ligamentum  nuchae,  and  spinous  pro- 
cesses of  the  seventh  cervical  and  first  dorsal  vertebrae.  Passing  downwards  and 
outwards,  it  is  inserted  into  the  margin  of  the  triangular  smooth  surface  at  the 
root  of  the  spine  of  the  scapula.  This  small  muscle  is  usually  separated  from  the 
Rhomboideus  major  by  a  slight  cellular  interval. 

The  Rhomboideus  Major  is  situated  immediately  below  the  preceding,  the  adja- 
cent margins  of  the  two  being  occasionally  united.  It  arises  by  tendinous  fibres 
from  the  spinous  processes  of  the  four  or  five  upper  dorsal  vertcUrae  and  the  supra- 
spinous ligament,  and  is  inserted  into  a  narrow,  tendinous  arch,  attached  al)Ove,  to 
the  triangular  surface  near  the  spine;  below,  to  the  inferior  angle,  the  arch  being 
connected  to  the  border  of  the  scapula  by  a  thin  membrane.  When  the  arch  extends, 
as  it  occasionally  does,  but  a  short  distance,  the  muscular  fibres  are  inserted  into 
the  scapula  itself. 

Relations.  By  their  superficial  surface,  with  the  integument  and  Trapezius; 
the  Rhomboideus  major,  with  the  Latissimus  dorsi.  By  their  deep  surface, 
with  the  Serratus  posticus  superior,  posterior  scapular  artery,  part  of  the  Erector 
spin®,  the  Intercostal  muscles  and  ribs. 

Nerves.  These  muscles  are  supplied  by  branches  from  the  fifth  cervical  nerve, 
and  additional  filaments  from  the  deep  branches  of  the  cervical  plexus  are  distri- 
buted to  the  Levator  anguli  scapulae. 

Actions.    The  movements  effected  by  the  preceding  muscles  are  numerous,  as 
may  be  conceived  from  their  extensive  attachment.    If  the  head  is  fixed,  the  upper 
part  of  the  Trapezius  will  elevate  the  point  of  the  shoulder,  as  in  supporting 
weights;  when  the  middle  and  lower  fibres  are  brought  into  action,  paxt\«\  xoXAi^vcm. 
of  the  scapula  upon  the  side  of  the  cheat  is  produced.     If  t\ie  6\\oi\\deT«  bt«  ^il»\^ 
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both  Trapezii  acting  together  will  draw  the  head  directly  backwards,  or  if  only 
one  acts,  the  head  is  drawn  to  the  corresponding  side. 

The  Latissi/mts  dorjsi,  when  it  act;*  upon  the  humerus,  draws  it  backwards  and 
downwards,  »nd  at  the  same  time  rotates  it  inwards.  If  the  arm  is  fixed,  the 
muscle  may  act  hi  various  ways  upon  the  trunk;  th«,s,  it  may  raise  the  lower  rib* 
and  assist  in  fVircible  inspiriitiou,  or  if  both  arms  ore  fixed,  the  two  muscles  may 
conspire  with  the  Ahdominfil  and  great  Pectoral  muBoleu  in  drawing  the  whole 
trunk  forwards,  as  in  climbing  or  walking  on  crutches. 

The  Lei'dtor  anffuti  scapvlte  raises  the  superior  anjjle  of  the  scapula  after  it  has 
been  depressed  by  the  lower  fibres  of  the  Trapezius,  whibt  the  Rhomboid  muscles 
carry  the  inferior  anjrle  backwards  and  upwards,  thus  producing  a  flight  rotation 
of  the  scapula  upon  the  side  of  the  chest.  If  the  shoulder  be  fixed,  tlie  Levator 
anfjuli  scapula?  may  incline  the  neck  to  the  correjaponding  side.  The  Rhomh»oid 
muscles  acting  together  with  the  middle  and  iuferior  fibres  of  the  Trapezius,  will 
draw  the  scapula  directly  backwards  toward&  the  spine. 

Third  Layer. 

Serratus  Posticus  Superior.  Serratus  Posticus  Inferior. 

o  ,     .  (  Spleniua  Capitis. 

Splenme     w.  ,     •      ^>  i,. 
*^  (  bplenius  Colli. 

DiMection.  To  bring  into  view  the  thiixi  layer  of  muscles,  remove  the  whole  of  the 
second,  together  with  the  LatisBimus  dorsi ;  hy  cuttmg  through  the  Levator  anguli  acapulaj 
and  Rhomboid  mus^clea  near  their  insertion,  and  reflecting  them  upwardt*,  to  tjipose  the  Ser- 
ratua  posticuH  supenor,  dividing  the  Latisaimua  dorai  in  the  middle  by  a  vertical  incision 
carried  from  its  upper  to  its  lower  part,  and  reflecting  the  two  halves  of  the  muscle. 

The  Serrafns  Posticus  Sifpfrior  is  n  thin,  flat,  quadrilateral  niUFcle,  sittiated 
at  the  upper  and  back  part  of  the  thorax.  It  arises  by  a  tliia  and  broad  aponeu- 
rosifi,  from  the  lig.imentum  nuchie  and  from  the  spinous  processesi  of  the  laat 
cerTical  and  two  or  three  upper  dorsal  vcrtebrie.  Inclining  downwards  and  out- 
wards, it  becomes  muscular,  and  is  itiserted,  by  four  fiesthy  digitations,  into  the 
upper  borders  of  tlic  second,  third,  fourth,  and  fifth  ribs,  a  little  beyond  their 
angles. 

Relations,  Hy  ]{?>  st^perfieiai  surface^  with  tlie  TraiK^zius,  Rhomboidei,  and 
Serratus  magnus.  By  its  defip  jFwr/i/ce,  with  the  Sidenius,  upper  part  of  the 
Erector  spime^  Intercostal  muscles  and  ribs. 

The  Serratus  Posticus  Inferior  is  situjited  at  the  junction  of  the  dorsal  and  lumbar 
regions:  it  is  of  an  iiTt-gularly  quadrilateral  form,  broader  than  the  preceding, 
and  separated  from  it  by  a  considerable  interval.  It  arises  by  a  thin  aponeurosis 
from  the  spinous  processes  of  the  last  two  dorsjil  and  two  or  three  upper  lumbar 
vertebra*,  and  from  the  interspinoua  ligaments.  Passing  obliquely  upwards  and 
outwards,  it  becomes  fleshy*  and  divides  into  four  flat  djgitations,  which  are  in- 
serted into  the  lower  borders  of  the  lour  lower  ribs,  a  little  lieyond  their  angles. 

Relations.  liy  its  superficial  surface^  with  the  Latissimus  dorsi,  with  the 
aponeurosis  of  which  its  own  aponeurotic  origin  is  inseparably  blended.  By  it« 
deep  surface^  with  the  himbwr  fascia,  the  Erector  spiuie,  ribs,  and  Intercostal 
niuHcles.      Its  uj^per  mai'gin  is  continuous  with  the  vertebral  aponeurosis. 

The  vertebral  aponeurosis  is  a  thin  aporunuotie  lamina,  extending  along  the 
wliole  length  of  the  back  part  of  tlie  thoracic  region,  serving  to  bind  down  the 
Erector  spinie,  and  separating  it  from  those  muscles  which  connect  the  spine  to 
the  upper  extremity.  It  consists  of  longitudinal  and  transverse  fibres  blended 
together,  tbrming  a  tiiin  lamella,  which  is  attached  in  the  median  line  to  the 
spinous  processes  of  the  dorsal  verteltra-;  externally*  to  the  angles  of  the  ribs:  find 
below,  to  the  upper  bordei"  of  the  Inferior  serralus  and  tendon  of  the  Latissiraus 
dorsi;  above,  it  passes  beneath  the  Splenius,  and  blends  with  the  deep  fascia  of 
the  neck. 

Now  detach  the  Serrotus  posticus  superior  from  ita  origin^  and  turn  it  outwards,  when 
the  Splsnius  muade  mil  be  brought  into  ymyt. 
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The  Splenius  is  situated  at  the  back  of  the  neck  and  upper  part  of  the  dorsal 
region.  At  its  orijjin,  it  is  a  single  niusclf^  narrow  and  pointed  in  form;  bot  it 
Boon  becomes  broader,  and  divides  into  two  portions,  which  have  separate  inser- 
tions. It  arises,  by  tendinous  fibres,  from  the  lower  half  of  the  lig&incntum 
nuchsB,  from  the  spinous  processes  of  the  last  cervical  and  of  tlie  six  upper  dorsal 
Tertebrsp,  and  from  the  supraspinous  ligament.  From  this  origin,  tlie  fleshy  filtres 
proceed  oldiquely  upwards  and  outwards,  forming  a  broad  flat  muscle,  which 
divides  as  it  ascends  into  two  portions,  the  Splenius  capitis  and  Splenius  colli. 

The  splenius  capifis  is  inserted  into  the  mastoid  process  of  the  temporal  bone, 
and  into  the  rough  surface  on  the  occipital  Itoue  lieneatb  the  superior  curved  line. 

The  splenius  colli  is  inserted,  by  tendinoua  fasciculi,  into  the  posterior  tubercles 
of  the  transverse  processes  of  the  three  or  four  upper  cervical  vertebne. 

The  Splenius  is  separated  from  its  fellow  of  the  opposite  side  by  a  triangular 
interval,  in  whieh  ia  seen  the  Complexue. 

Hetatiotts.  By  its  superficial  surface,  with  the  Trapoziug,  from  which  it  is 
separated  below  by  the  Rhomboidei  and  the  Serratus  posticus  superior.  It  is 
covered  at  its  insertion  by  the  Sterno-mastoid.  By  its  deep  surface,  with  the 
Spinalis  dorsi,  Longissimus  dorsi,  Semispinalis  colli,  Complcxus,  Trachelo-mastoid, 
and  Tranaversalis  colli. 

Nerves*  The  Splenius  and  *Superior  serratus  are  supplied  from  the  external 
posterior  branches  of  the  cervical  nerves;  the  Inferior  serratus,  from  the  external 
branches  of  the  dorsal  nerves. 

Actions,  The  Serrati  are  respiratory  muscles  acting  in  antagonism  to  each 
other.  The  Serratus  posticus  superior  elevates  the  ribs;  it  is,  therefore,  an  inspir- 
atory muscle;  %vhile  the  Serratus  inferior  draws  the  lower  ribs  downwards,  and 
is  a  muscle  of  expiration.  This  muscle  ia  also  probably  a  tensor  of  the  vertebral 
aponeurosis.  The  Splenii  muscles  of  the  two  sides,  acting  together,  draw  the 
head  directly  backwards,  assisting  the  Trapezius  ami  Complexus;  acting  sepa- 
rately, they  draw  the  head  to  one  or  the  other  side,  and  slightly  rotate  it,  turning 
the  face  to  the  same  side.  They  also  assist  in  supporting  the  head  in  the  erect 
position. 


ForiiTH  Laykr. 


Cervical  Meffion. 

Cervicalis  ascendens. 
Transversalis  colli. 
Trachelo-maKffHd. 
Complexu-s. 
Biventer  crrvicis. 
Spinalis  colli. 


Sacral  and  Lumbar  Regions. 
Erector  Spinne. 

Dorsal  Regions. 

Sacro-lumbalis. 

Musculua  accessorius  ad  sacro-himhalem. 

Lougi>'simu8  dorsi. 

Spinalis  dorsi. 

Di«»tetion. — To  expose  the  muscles  of  the  fourth  layer,  remove  entirely  the  Serrati  and 
vert<bi-al  apoiieurosJa.  Then  detach  the  Spleniua  by  aeparating  it^  attachments  to  the 
epinooB  processes,  and  reflecting  it  outwards. 

The  Erector  SpintB  (fig.  161),  and  its  prolongations  In  the  dorsal  and  cervical 
regions,  fill  up  the  vertebral  groove  on  each  side  of  the  spine.  It  is  covered  in 
the  lumbar  region  by  the  lumbar  aponeurosis;  in  the  dorsal  regiou,  by  the  Serrati 
muscles  and  the  vertebral  aponeurosis;  and  in  the  cervical  rcgimi,  by  a  layer  of 
cerFical  fascia  continued  beneath  the  Trapezius.  This  large  muscular  and  tendinous 
roaas  varies  in  size  and  structure  at  different  parts  of  the  spine.  In  the  sacral 
region,  the  Erector  i^innie  is  narrow  and  pointed,  and  its  origin  chiefly  teiulinons 
in  etructure.  In  the  lumbar  region,  tlie  muscle  becomes  enlarged,  and  forms  a 
large  fleshy  ma.<s.  In  the  dorsal  regiou,  it  subdivides  into  two  parts,  which 
gradually  diminish  in  size  as  they  ascend  to  be  inserted  into  the  vertelirffi  and  ribs, 
and  are  gi'adually  lost  in  the  cervical  region,  where  a  number  of  special  muscles 
are  s^uperadded,  which  are  continued  upwards  to  the  head,  and  support  it  upon 
the  spine. 

The  Erector  spinie  arises  from  the  sacro-ilinc  groove,  and  from  \A\«i  wi\.e\\cc 
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rarface  of  a  very  broad  and  thick  tendon,  which  is  attached,  internally,  to  the 
spines  of  the  sacrum,  to  the  spinous  processes  of  the  lunibiir  and  three  lower  dorsal 
vertebroe,  and  the  supraspinous  ligament;  externally,  to  the  back  part  of  the  inner 
Up  of  the  crest  of  the  ilium,  and  to  the  series  of  eminences  on  the  posterior  part 
of  tlie  sacrum,  which  represent  the  transverse  processes,  where  it  blends  with  the 
great  aacro-sciatic  lijrfiment.  The  iriu'^cular  fibres  form  a  single  large  fleshy  mass, 
bounded  in  front  hy  the  transvLTso  processes  of  the  lumbar  vertebra*  and  by  tlio 
middle  lamella  of  the  aponeurosis  of  origin  of  the  Transversalis  muscle.  Opposite 
the  last  rib,  it  divides  into  two  parts,  the  Sacro-lurabalis,  and  the  Longiasimus 
dorsi. 

The  Sacro-Lumbalis  (Ilio-Costalis),  tlie  external  and  smaller  portion  of  the 
Erector  spinee,  is  inserted,  by  six  or  seven  flattened  tendons,  into  the  angles  of 
the  six  lower  ribs.  If  this  muscle  is  reflected  outwards,  it  will  V>e  seen  to  be 
reinforced  by  a  series  of  muscular  slips,  which  arine  from  the  angles  of  the  ribs; 
by  means  of  these,  the  Sacro-lumbalis  ia  continued  upwards  to  the  upper  ribs,  and 
the  cervical  portion  of  the  spine.  The  accessory  portions  form  two  additional 
muacles,  the  Muxsculus  accessorius  and  tin?  Cerviealia  aacendens. 

The  musculus  accessoriHs  ad  sacro-himhaiem  arises  by  separate  flattened 
tendons,  from  the  an^^les  of  the  six  lower  ribs;  these  become  muscular,  and  arc 
finally  inserted,  by  separate  temloua,  into  [\m  angles  of  the  six  upper  ribs. 

The  cervicaiis  ascendens*  is  the  continuatiou  of  the  Accc^^sorius  upwards  into 
the  neck:  it  is  situated  on  the  inner  side  of  the  tendons  of  the  Accessorius,  arising 
from  the  angles  of  the  four  or  five  upper  ribs,  and  is  inserted,  by  a  series  of  slender 
tendous,  into  the  posterior  tul>ercles  of  the  traiiverse  processes  of  the  fourth,  fifth, 
and  sixth  cervical  vertfibnp. 

The  Longigsimus  Dnrsi,  the  inner  and  larfror  portion  of  the  Erector  spinas, 
arises,  with  the  Sacro-lumbalis,  from  the  common  origin  above  described.  In 
the  lumbar  region,  where  it  is  as  yet  blended  with  the  Sacro-lumbalis,  some  of 
the  fibres  are  attached  to  the  whole  length  of  the  posterior  surface  of  the  transverse 
processes  of  the  lumbar  vcrltlttw,  U*  the  tubercles  at  the  back  of  the  articular 
procesacs,  and  to  the  layer  of  lumbar  fuscia  connected  with  the  apices  of  the 
transverse  processes.  In  the  dursai  region,  the  Longissimus  dorsi  is  inserted, 
by  long  thin  tendons,  into  the  tips  of  the  truusverse  processes  of  all  the  dorsal 
vertebra;,  and  into  from  seven  to  eleven  ribs  between  their  tubercles  and  angles. 
This  rauscle  is  continued  upwards  to  the  cranium  and  cervical  portion  of  the 
spine,  by  means  of  two  additional  muscles,  the  Transveraalis  colli,  and  Trachelo- 
mastoid. 

The  tranwersalis  colli,  placed  on  the  inner  side  of  the  Longissimus  dorsi,  arises 
by  long  thin  tendons  from  the  summit  of  the  transverse  processes  of  the  third, 
fourth,  fifth,  and  sixth  dorsal  vertebrje,  and  is  inserted  by  similar  tendons  into 
the  posterior  tubercles  of  the  transverse  processes  of  the  five  lower  cervical. 

The  tracheh-masfoid  lies  on  the  inner  side  of  the  preceding,  between  it  and 
the  Complexus  muscle.  It  arises,  by  four  tendons,  from  the  transverse  processes 
oi^  the  third,  fourth,  fifth,  nnd  sixth  dorsal  vertebric,  and  by  additional  separate 
tendons  from  the  articular  processes  of  the  three  or  four  lower  cervical;  the  fibres 
form  a  small  muscle,  which  ascends  to  be  inserted  into  the  posterior  margin  of 
the  mastoid  process,  beneath  the  Splenius  and  Sterno-mastoid  muscles.  This 
£>mtdl  muscle  is  ahnost  always  crossed  V>y  a  tendinous  intersection  near  its  Insertion 
into  the  mastoid  process. 

The  Spinalis  Dorsi  connects  the  spinous  processes  of  the  upper  lumbar  and 
the  dorsal  vertebra?  together  by  a  series  of  muscular  and  tendinous  slips,  which 
arc  intimately  blended  with  the  Longissimus  dorsi.  It  is  situated  at  the  inner  side 
of  tlie  Longissimus  dorsi,  arising,  by  three  or  four  tendons,  from  the  spinous 
processes  of  the  first  two  lumbur  and  the  last  two  dorsal  vertebrse:   these  uniting, 

*  This  muscle  is  sometimes  called  'Cervicaiis  descendens.'  The  student  should 
remember  that  these  long  muscles  take  their  fixed  point  from  above  or  from  below, 
acoordiog  to  circamstonccs. 
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form  a  small  muecJe,  which  is  inserted,  by  separate  tendons,  into  the  spinous 
processes  of  the  <litr»al  vertebra;,  the  number  viirying  from  four  to  eight.  It  is 
intimately  united  with  the  Seinispinalia  dorsi,  which  lies  l:»eneath  it. 

Thti  Spinalis  Colli  is  a  email  muscle,  connecting  together  tlic  spinous  pro- 
ceases  of  the  cervical  vertebni3>  and  analogous  to  the  Spinalis  dorai  in  the  dorsal 
region.  It  varies  contsiderftbly  Ln  its  size,  and  in  its  extent  of  attachment  to  the 
vertebra},  not  only  in  ditTereut  bodies,  but  on  the  two  sides  of  the  «ame  bmiy.  It 
usually  arises  by  fleshy  or  tendinous  slips,  varying  frum  two  to  four  in  number^ 
from  the  spinous  processes  of  the  fifth  and  sixth  cervical  vertebrjE,  audoccasioniilly 
from  the  tirst  and  second  dorsal^  and  ia  inserted  into  the  spinous  process  of  the 
ttxia,  and  occasionally  into  the  spinous  process  of  the  two  vertebrce  below  it. 
This  muscle  has  been  found  absent  in  five  cases  out  of  twenty- four. 

The  Comptexus  is  a  broad  thick  inujicle,  situated  at  the  upper  and  back  part  of 
tbe  neck,  beneath  the  Spleuius,  and  internal  to  the  Transverpalis  colli  and 
Traehelo-mastoid-  It  arises,  by  a  series  of  tendons,  about  8even  in  number,  from 
the  tips  of  the  transverse  processes  of  the  upper  three  dorsal  and  seventh  cervjcul, 
and  from  the  articular  processes  of  the  three  cervical  above  tliis.  The  tendons 
uniting  form  a  broad  muscle,  which  passes  obliquely  upwards  and  inwai'ds,  and  l« 
inserted  into  the  innermost  depression  between  the  two  curved  lines  of  the  occi- 
pitiil  bone.  This  muscle,  about  its  middle,  is  traversed  hy  a  transverse  tendinous 
interjection. 

The  Iliveiiier  Cervicis,  ia  a.  email  fascicuhis,  situated  on  the  inner  side  of  the 
preceding,  and  in  the  majority  of  cases  blended  with  it;  it  has  received  its  name 
from  Imving  a  tendon  intervening  between  two  fleshy  bellies.  It  h  sometimes 
described  as  a  separate  muscle,  arising,  by  from  two  to  four  tendinous  slips,  from 
the  transverse  processes  of  as  many  of  the  upper  dorsal  vcrtebraj,  and  inserted, 
on  the  inner  side  of  the  Complexus,  into  tlie  superior  curved  lino  of  the  occipital 
bone. 

Relations.  The  muscles  of  the  fourth  layer  are  bonnd  down  to  the  vertebraj 
and  ribs  in  the  dorsal  and  lumbar  regions  by  the  lumbar  fascia  and  vertebral 
aponeurosis.  Their  inner  part  covers  ihe  muscles  of  the  fifth  layer.  In  the  neck 
they  are  in  relation  by  their  sttperjicial  surface,  with  the  Trapezius  and  Splenius. 
By  their  deep  surfdce^  with  the  Semispiunlis  dorsi  and  colli  and  the  Recti  and 
Ubiiqui.  The  Biveoter  cervicis  is  separated  from  its  fellow  of  the  opjwsite  side 
hy  the  ligamcntum  nucha?,  and  the  Comptexus  from  the  Semispiualis  colli  by  the 
profunda  cervicis  artery,  the  princeps  cervicis,  a  brunch  of  the  occipital,  and  by 
the  posterior  cervical  plexus  of  nerves, 

iVp/re*.  The  Erector  spinaj  and  its  subdivisions  in  the  dorsal  region  are 
supplied  by  the  external  posterior  branches  of  the  lumbar  and  dorsal  nerves;  the 
Cervictilis  asceiidens,  Transversalis  colli,  Trachelo-mastoid,  and  Spinalis  cervicis, 
by  the  external  posterior  branches  of  the  cervical  nerves;  the  Coniplexus,  by  the 
internal  posterior  branches  of  the  cervical  nerves,  the  suboccipital  and  great 
occipital. 


Firm  Layek. 


Semispinalis  Dorsi. 
Semiapinalis  Colli. 
Multilidus  SpinsB. 
Rotatores  Spina;. 
Suprnspinales. 
Interspinales. 


Extensor  Coccygis. 

Intertransversales. 

Rectus  Capitis  Posticus  Major. 

Rectus  Capitis  Posticus  Minor, 

Obliquus  Cajiitis  Superior. 

Obliquus  Capitis  Inferior. 


^ 


UHttection.  Remove  the  muscles  of  the  preceding  layer  by  dividing  and  turning  aside  the 
Complex  us ;  then  detaching  the  Spinalis  and  Lougissimus  dorsi  from  their  attachmeuta, 
dividing  the  Erector  spinae  at  ita  oonnection  below  to  the  sacnd  and  lumbar  spinvs,  and 
turning  it  outwards.  The  muscles  tilling  up  the  interval  between  the  spinous  and 
tranaverae  processes  are  then  exposed. 

The  SemispinaHs   muscles    (fig.  161^    connect   iKe   transverse   and    articular 
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proeeaeee  to  the  spinous  prwjesacg  of  the  vertebrse,  extending  from  the  lower  part 
of  the  dorsal  rt';:;i<jn  to  the  upper  part  of  the  cervical. 

The  semigpinalis  dorsi  consists  of  thiin  narrow,  fleshy  fiwciculi,  interposed 
between  tendons  of  coQuiderable  length*  It  iiriaes  hy  a  aeries  of  small  teodona 
from  the  transverse  processes  of  the  lower  dorsal  vertebrae,  from  the  tenth  or 
elevenili  to  the  fiffch  or  sixth;  and  is  instated,  by  five  or  six  tendons,  into  the 
spinous  processes  of  the  upper  four  dorr^al  and  tower  two  cervical  vertebra*. 

The  semispimilig  coili^  thicker  than  the  precediug,  arises  by  a  series  of  tendinous 
and  fleshy  points  from  the  transverse  processes  of  the  upper  four  dorsal  vertebra;, 
•nd  from  the  articular  proceasee  of  the  lower  four  cervical  vcrtebraB;  and  is 
inserted  into  the  spinous  processes  of  four  cervical  vertebrae,  from  the  axis  to  the 
fifth  cervical.  The  fasciculus  connected  with  the  axis  is  the  largest,  and  chiefly 
muscular  in  structure. 

Relations.  By  their  guperjicial  surface^  from  below  upwards,  with  the  Longis- 
eimus  dorsi,  Spinal  is  dorsi,  Spleniu?,  Coniplexu»»  the  profunda  cervicis  and  princeps 
cervicis  arteries,  and  the  posterior  cervical  plexus  of  nerves,  lij  their  deep  surface^ 
with  the  Multifidus  spinae. 

The  Multijidus  Spints  consists  of  a  number  of  fleshy  and  tendinous  fasciculi, 
which  fill  up  the  groove  on  either  side  of  the  spinous  processes  of  the  vertebrte, 
from  the  sacrum  to  the  axis.  Iji  the  sacral  region,  these  fasciculi  arise  from  the 
bai'k  of  the  sacrum,  jis  low  as  tlje  fourth  sacral  foramen;  and  from  the  aponeurosis 
of  origin  of  the  Erector  spinse;  in  the  iliac  region,  from  the  inner  surface  of  the 
posterior  superior  spine,  and  posterior  sacro-iliac  ligaments;  in  the  lumbar  and 
cervical  regions,  from  the  articular  processes;  and  in  the  dorsal  region,  from  the 
transverse  processes.  Each  fasriculus,  ascending  obliquely  upwards  and  inwards, 
is  inserted  into  the  lamina  and  whole  length  of  the  spinous  process  of  one  of  the 
vertebra;  al>ovc.  These  fa.sciculi  vary  in  length;  the  most  superficial,  the  longest, 
pass  from  one  vertelf»ra  to  the  third  or  fourth  above;  those  next  in  order  pass 
from  one  vertebra  to  the  second  or  third  above;  wdiilst  the  deepest  connect  two 
contiguous  vertebrtB. 

Relationg.  By  its  superficial  surface^  with  the  Longissimus  dorsi,  Spinalis  dorsi, 
Semispinalis  dorsi,  and  Semispinalis  colli.  By  its  dfep  surjace,  with  the  larainaj 
and  spinous  processes  of  the  vertebras,  and  with  the  Rotatores  spiotc  in  the  dorsal 
region. 

The  Rotatores  SpintE  are  fouud  only  in  the  dorsal  region  of  the  spine,  beneath 
the  Multifidus  spinte;  they  are  eleven  in  uuraber  on  each  side.  Each  muscle 
is  small  and  somewhat  ijuadrilateral  in  form:  it  arises  from  the  upper  and  back 
part  of  the  transverse  process,  and  is  itiserted  inio  the  lower  border  and  outer 
surface  of  the  lamina  of  the  vertebra  above,  the  filtres  extending  as  far  inwards  as 
the  root  of  the  spinous  process.  The  first  is  found  between  the  first  and  second 
dorsal ;  the  last,  between  the  eleventh  and  twelfth.  Sometimes,  the  number  of 
th«8e  muscles  is  diminished  by  the  absence  of  one  or  more  from  the  upper  or 
lower  end. 

The  Supraspinates  consist  of  a  series  of  fleshy  bands,  which  lie  on  the  spinous 
processes  in  the  cervical  region  of  the  spine. 

The  Interspinafes  are  short  muscular  fasciculi,  placed  in  pairs  between  the 
spinous  processes  of  the  contiguous  vertebrte.  In  the  cervical  region,  they  are 
most  distinct,  and  consist  of  six  pairs,  the  first  being  situated  between  the  axis 
and  third  vertebra,  and  the  lost  between  the  last  cervical  and  the  first  dorsal. 
They  are  small  narrow  bundles,  attached,  above  and  below,  to  the  apices  of  the 
spinous  processes.  In  the  dorsal  region^  they  arc  found  between  the  first  and 
second  vertebrae,  and  occasionally  between  the  second  and  third  ;  and  below, 
between  the  eleventh  and  twelfth.  In  the  lumliar  region,  there  are  four  pairs  of 
these  muscles  in  the  intervMb  between  the  fivt?  lumbar  vertebrie.  There  is  also 
occasionally  one  in  the  interspinous  space,  between  the  last  dorsal  and  first  lumbar, 
and  between  the  fifth  lumbar  and  the  sacrum. 

The  Extensor  Coccifgi»  !.■*  a  slender  muscular  faaclcu\ua,  occas\QU\iX\>j   y^^*^^^^ 


which  extends  orer  the  lower  part  of  the  i>03terior  surface  of  the  sacrum  aud 
coccyx.  It  arises  hy  tendinous  fibres  from  the  hist  hone  of  the  sacrum,  or  first 
piece  of  the  coccyx,  and  passes  downvvanls  to  be  inserted  into  the  lower  part  of  the 
coccyx.  It  is  tt  rudimeut  of  the  Extensor  muscle  of  the  caudal  veiiAsbraB  which 
exists  in  some  animals. 

The  Intertransversales  arc  small  muscles  placed  hetwccn  the  transverse  processes 
of  the  vertobrce.  In  the  cervical  re^ioUy  they  are  most  developed,  consisting  of 
two  rounded  muscular  and  tendinous  fasciculi,  which  pass  between  the  anterior 
and  iwsterior  tubercles  of  the  tnmsverse  processes  of  two  contiguous  vertebrae, 
sepjuated  from  one  another  by  the  anterior  brauL*h  of  a  cervical  nerve,  which 
lies  in  the  groove  between  them,  and  by  the  vertebral  artery  and  vein.  In  this 
region,  there  are  seven  pairs  of  these  muscles,  the  first  being  between  the  atlas 
and  axis,  and  the  last  between  the  seventh  cervical  and  first  dorsal  vertebra.  In 
the  dorsal  retfion,  they  are  least  developed,  consisting  chiefiy  of  rounded  teudinous 
cordi*  in  the  intcrtrnnsvorse  spaces  of  the  upper  dorsal  vertf  bra?;  but  between  the 
transverse  pi'ocessea  of  the  lower  three  dorsal  vertebrw  and  the  firi^t  lumbar,  they 
tu'e  muscular  in  structure.  In  the  lumhar  retjion^  they  are  four  in  number,  and 
consist  of  a  single  muscular  layer,  which  occupies  the  entire  interspace  between 
the  transverse  processes  of  the  lower  lumbar  vertebra^,  whilst  those  between  the 
transverse  processes  of  the  upper  lumbar  are  not  attached  to  more  than  half  the 
breadth  of  the  process. 

The  Uvcttts  Capitis  Posticus  Major  arises  by  a  pointed  tendinous  origin  from 
the  spinous  ]»roce88  of  the  axis,  and,  becoming  broader  as  it  ascends,  is  inserted 
into  the  inferior  curved  line  of  the  occipital  bone  and  the  surface  of  bono  imme- 
diately below  it.  As  the  muscles  of  the  two  sides  ascend  upwards  and  outwards, 
they  leave  between  them  a  triangular  space,  in  which  are  seen  the  Recti  capitis 
postici  minores  muscles. 

Jhiations.  By  its  sttperjiciid  surface,  with  the  Com  plexus,  and,  at  its  insertion,. 
with  the  Superior  oblifjue.  By  its  deep  surface,  with  the  posterior  arch  of  the 
atlas,  lUe  [losterior  uccijuio-atloid  ligament,  and  part  of  the  occipital  bone. 

The  Rectus  Capitis  Posticus  Minor^  the  smallest  of  the  lour  muscles  iu  tlits 
region,  is  of  a  triangular  shape;  it  arises  hy  a  narrow,  pointed  tendon  from  the 
tubercle  on  the  posterior  arch  of  the  nllas^  and,  becoming  broader  as  it  ascends,  isi 
inserted  into  the  rough  surface  beneath  the  inferior  curved  Hue,  nearly  as  far  as 
die  ibrjimen  magnum,  nearer  to  the  middle  line  than  t!»e  preceding. 

Bt'ifttiotts,  By  its  superjicud  surface^  with  the  Complexus.  By  its  deep  sttrface, 
with  the  posterior  occipiir»-atl(>id  Itgiument. 

The  Obliqints  Inferior^  the  larger  of  the  two  oblique  muscles,  arises  from  the 
apex  of  the  spinous  process  of  the  axis,  and  passes  almost  horizontally  outwards, 
to  be  inserted  into  the  ajiex  of  the  transverse  process  of  the  atlas. 

Nctatio/ts.  By  its  superficial  surface,  with  the  Complexus,  and  with  the 
jmsterior  branch  of  the  second  cei'vical  nerve  which  crosses  it.  By  its  deep 
surface,  with  the  vertebral  artery,  and  [>ostcrior  occipito-atloid  ligament. 

The  tJbtiifuus  Superior^  narrow  below,  wide  and  expamied  above,  arises  by 
tendinous  fibres  tVoni  tbe  upper  port  of  the  transverse  process  of  the  atlas,  joining 
with  the  insertion  of  the  precrding,  and,  passing  obliquely  upwards  and  inwards, 
is  inserted  into  the  oceipilal  bone,  between  tlie  two  curved  lines,  external  to  the 
Complexus.  BetAveen  the  two  fjblique  muscles  and  the  Rectus  posticus  major,  a 
triangular  interval  exists,  in  which  is  seen  the  vertebral  artery,  and  the  posterior 
branch  uf  the  suboccipital  nerve. 

Relations.  By  its  superjicial  surface,  with  the  Complexus  and  Trachelo- mastoid. 
By  its  deep  surface,  with  the  posterior  occipito-atloid  ligament. 

Nerves.  The  Semispiiialis  dorsi  and  Rotatores  spintc  are  supplied  by  the  internal 
posterior  branches  of  the  dorsal  nerves;  the  Semiiipinaris  colli,  Supraspinalis, 
and  Interspinales,  by  Ihe  internal  posterior  branches  of  the  cervical  nerves;  the 
Intertransversales,  by  the  internal  posterior  branches  of  the  cervical,  dorsal,  and 
lumbal'  nerves;  the  ilulttfidus   spino",  hy    the   s^ime,   with    the   addition   of  the 
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internal  posterior  branclies  of  the  sacnil  nerves.     The  Recti  and  Obliqui  muscles 
•re  all  supplied  bj  the  suboccipital  aud  g^reat  occipital  nerves. 

Actions.  The  Erector  spiriie,  comprising  the  Sacrolurnbalis,  with  its  accessory 
muscled,  the  Longissimus  dorsi  and  Spinalis  dorsi,  serves,  as  its  name  implies,  to 
maintain  the  spine  iu  the  t^rect  posture;  it  also  serves  to  bend  the  trunk  backwards, 
whet)  it  is  required  to  counterbalance  the  influence  of  any  weight  at  the  front  of 
the  body,  as,  for  instance^  when  a  heavy  weight  is  nuspended  from  the  neck,  or 
when  there  is  any  great  abdoiniual  development,  as  in  pregnancy  or  dropsy ;  the 
peculiar  gait  under  such  circumstances  depends  upon  the  spine  being  drawn  back- 
wards, by  the  counterbalancing  action  of  the  Erector  spinse  musclcH,  The  muscles 
which  form  the  continuation  of  the  Erector  spinaa  upwards  steady  the  head  and 
neck,  and  fix  them  in  the  upright  position.  If  the  Sacrolurnbalis  nod  Longissimus 
dorsi  of  one  side  act,  they  ser\  e  to  draw  down  the  chest  and  spine  to  the  corre- 
sponding side.  The  Muj*euhis  aceessorius,  taking  itd.  fixed  pi:»int  tVom  the  cervical 
vertebroi,  elevates  those  ribs  to  which  it  is  attached.  The  MuUifidtis  spinse  acts 
soccessively  upon  the  different  parts  of  the  spine;  tbus,  the  sacrum  furnishes  a 
fixed  point  from  which  the  ftiscieuli  of  this  muscle  act  u|M>a  the  lumbar  region; 
these  then  become  the  fixed  points  for  the  fasciculi  moving  the  dorsal  region,  and 
so  on  throughout  the  entire  length  of  the  spine;  it  is  by  the  successive  contraction 
and  relaxatioo  of  the  separate  taiiciculi  of  this  and  other  muscles,  that  the  spine 
preserves  the  erect  posture  without  the  fatigue  that  would  necessarily  have  been 
produced,  had  this  position  Ijeen  maintained  by  the  action  of  a  single  muscle. 
The  Multifidus  spinte,  besides  preserving  the  erect  position  of  the  spine,  serves 
to  rotate  it,  so  that  the  fi*ont  of  the  trunk  is  turned  to  the  side  opposite  to  that 
from  which  the  muscle  actn,  this  nniscle  being  assisted  in  its  action  liy  the  Obliquus 
extemus  abdominis.  The  Complexi,  tlie  analogues  of  the  Multifidus  spinae  in  the 
neck,  draw  the  head  directly  backwards;  if  one  muscle  acts,  it  draws  the  head 
to  one  side,  and  rotates  it  so  tliat  the  face  is  turned  to  the  opposite  side.  The 
Rectus  capitis  posticus  minor  and  the  Superior  oblique  draw  the  ht?ad  backwards; 
and  the  latter,  from  the  obliquity  in  the  direction  of  its  fibres,  may  turn  the  face 
to  the  opposite  side*  The  Rectus  capitis  posticus  major  and  the  Obliquus  inferior, 
rotate  the  atla?,  and,  with  it,  the  cranium  round  the  odontoid  process,  and  turn 
the  face  to  the  same  side. 

Muscles  of  the  Abi>03iien. 

The  muscles  in  this  region  are,  the 

Obliquus  Externus.  Rectus. 


Obliqaus  Internus, 
Transversjiiis, 


Pyramid  alls. 
Quadratus  Lumborum. 


DiMa&stion  (fig.  itiz).  To  dissect  the  abdominal  muscleH,  make  a  vertiml  jucision  from 
the  ensiform  cartilage  to  the  pubea,  a  second  incision  from  the  umbilicus  obliquely  upwards 
aud  outwards  to  the  outer  surface  of  the  choat,  as  high  as  the  lower  border  of  the  tifth  or  sixth 
rib,ajid  a  third,  commencing  midway  between  the  umbilicus  and  pul>6a,  transversely  out- 
wards to  the  aiitorior  superior  iliac  spine,  and  along  the  crest  of  the  dium  as  lar  as  its  pog- 
ierior  third.  Tben  retlcct  the  three  flaps  included  between  these  incisions  from  within 
outwarda,  in  the  line  of  direction  of  the  muscular  fibres.  If  necessary,  the  abdoruiual 
muscleo  may  be  made  tense  by  inflating  the  peritoneal  cavity  through  the  umbihcus. 

The  External  or  descending  ObHque  Muscle  (fig.  163),  is  situated  on  the  side 
and  fore  part  of  the  abdomen;  being  the  largest  and  the  most  superficial  of  the 
three  flat  muscles  in  this  region.  It  is  broad,  thin,  and  irregularly  quadrilateral, 
its  muscular  jwrtion  occupying  the  side,  its  ap<meuro3is  the  anterior  wall  of  the 
abdomen.  It  arises,  by  eight  fleshy  digitatlons,  from  the  external  surface  and 
lower  borders  of  the  eight  inferior  ribs;  these  digltations  are  arranged  in  an  ob- 
litjae  line  running  downwards  and  backwards;  the  upper  ones  being  attached  close 
to  the  carlihiges  of  the  corresponding  ribs;  the  lowest,  to  the  apex  of  the  cartilage 
of  the  last  rib;  the  intermediate  ones,  to  the  ribs  at  some  distance  from  tlieir  car- 
tilages.    The  five  superior  serrations  increase  in  size  from  aWve  dovjitt\^ftr^"e,,  wm\ 
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are  received  between  (;orresponding  processes  of  rho  Serratus  niagnas;  the  three 
lower  ones  diminiTiih  in  size  from  above  downwards,  reeeiving  between  them  cor- 
reapondiug  procensos  Iroru  the  Latiasinius 
dorsi.  From  these  attaclimeTits,  the  fleshy 
fibres  proceed  in  vai'ious  directions.  Those 
iVoni  the  lowest  ribs  pass  nearly  verti- 
cftlly  downwards,  to  l>e  inserted  into  the 
anterior  half  of  the  outer  lip  of  the  crest 
of  the  ilium;  the  middle  and  upper  fibres, 
directed  downwards  find  forwards,  ter- 
minate in  tendinous  fibres,  which  spread 
out  into  ft  broad  uponearosia.  This 
aponeurosis,  joined  with  that  of  the  oppo- 
site muscle  along  the  median  line,  covers 
the  whole  of  the  front  of  the  abdomen: 
above,  it  isconnected  witli  the  lower  border 
of  tlie  Peetoralis  niajor;  below,  its  fibres 
are  closely  aji^grefrated  together,  and  extend 
obliquely  across  from  the  aut^rior  superior 
spine  of  the  ilium  to  the  spine  of  the 
OS  pubis  and  the  pectineal  line.  In  the  me- 
dian line,  it  interlaces  with  the  aponeurosis 
of  the  opposite  muscle,  forming  the  linea 
alba,  and  extends  from  the  ensiform 
cartilage  to  the  symphysis  pubis. 

That  portion  of  the  aponeurosis  which 
extends  between  the  anterior  wuperior 
spine  of  the  ilium  and  the  spine  of  the  os  pubis,  is  a  broad  band,  folded  inwards, 
and  continuous  bi'hnv  with  the  fascia  lata;  it  is  called  Pouparfs  ligamfnt.  The 
portion  whicin  is  reflected  from  T'oupart's  ligament  backwards  and  inwarJii  into  the 
|jectineal  line,  is  called  Gimbentafs  iiffame/it*  From  the  point  of  attachment  of 
the  latter  to  the  pectineal  line,  a  few  fibres  pass  upwards  and  inwards  beneath  the 
inner  pillar  of  the  riiig»  to  the  linea  niba.  They  diverge  as  they  ascend,  and  form 
a  thin,  triangular,  fibrous  band,  which  is  called  the  triatigtthtr  liffftmeut. 

In  the  aponenroHiH  of  the  Kxteriml  obli«ine.  innnediately  above  (he  crest  of  the 
OS  pubis,  is  a  triangular  t>[>eningj  tlie  ejifcrnal  ahdominai  rintf,  fonned  by  a  separ- 
ation of  the  fibres  of  (he  aponeurosis  in  thii*  siuiation;  it  serves  for  (he  trans- 
mission of  the  spermatic  cord  in  the  male,  and  the  round  ligament  in  the  female. 
This  opening  is  directed  obliquely  upwards  and  outwards,  and  corresponds  with 
the  course  of  the  fibres  of  (he  aponeurosis.  It  is  boundedn^  below,  hy  the  crest  of 
(he  OS  pubis;  above,  liy  some  curved  fibres,  which  pass  across  the  nponeurosis  at 
the  upper  angle  of  the  ring,  so  as  to  increase  its  strength;  and,  on  either  side,  by 
the  margins  of  the  aponeurosis,  which  are  called  the  pitfars  of  the  ring.  Of 
these,  the  external,  which  is,  at  the  same  time,  inferior,  from  the  ohliquity  of  its 
direction,  is  inserted  into  the  spine  of  the  os  pubis.  The  internal,  or  suj^erior 
id  liar,  is  attached  to  the  front  of  the  symphysis  pubis,  and  interlaces  with  the 
corresponding  filires  of  the  opposite  muscle,  the  fibres  of  the  right  muscle  Iieing 
superficial.  To  the  margins  of  the  pillars  of  the  external  abdominal  ring  is 
attached  an  exceedingly  thin  and  delicate  fascia,  which  is  prolonged  down  over 
the  outer  surface  of  the  cord  and  testis.  This  has  received  ihe  name  of  inter- 
coitimnar  fascia,  from  its  attachment  to  the  pillars  of  the  ring.  It  is  also  called 
the  extental  spermatic  fascia^  from  being  the  most  external  of  the  fasciie  which 
cover  the  spermatic  cord. 

liclations.  By  its  rxfer/ial  aurfare^  with  the  superficial  fascia,  superficial 
epigastric  and  circumflex  iliac  vessels,  and  simie  cutaneous  nerves.   By  its  *///rrwa/ 

*  All  these  parts  will  bo  found  more  particularly  described  b«]ow,  with  the  Surgical 
An&tomy  of  Hvmia, 
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Distection.  Detach  the  External  oMique  by  dividing  it  across,  just  in  frout  of  ita  attnch- 
ment  to  the  ribs,  oa  far  as  its  pnaterior  border^  and  separating  it  below  from  the  crest  of 
I  iHum  as  fur  the  »piue ;  then  separate  the  muscle  carefully  from  the  lutemal  oblique,  which 
1  lies  beneath,  and  turn  it  towards  the  opixmite  side. 

The  Internal  or  Aseemifnq  Ohlique  Muscle  (fig.  l64),  thinner  and  ismaller 
than  the  preceding,  beneath  wliirh  it  lies,  is  of  an  irregularly  qiiadrilatenil  form, 
and  situated  at  the  side  and  fore  part  of  the  abdomen.  It  arises,  tiy  fleshy  fibres, 
from  the  outer  half  of  Poupart's  ligament,  being  attiwherl  to  the  groove  on  its 
upper  surface;  from  the  anierior  two  thu'ds  of  the  middle  lip  of  the  crest  of  the 
ilium,  and  from  the  iumhar  fascia.  From  this  origin,  the  tibres  diverge  :  thosQ 
from  Poupart'B  ligamen*.  few  \n  utimber  and  paler  in  coIomt   t.\mu  vtkfc  Ttt«»l,  «ci3tt 
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downwards  and  inwards  across  the  sperraatic  cord,  to  be  inserted,  conjointly  with 

those  of  the  Transversalis,  iuto  the  crest  of  the  os  puhis  and  pectineal  HnCy  to  the 
extent  of  half  an  inch,  forming  what  is  known  as  the  conjoined  tendon  of  the 
Internal  oblique  and  Trans versalis;  those  from  the  anterior  superior  iliac  spine 
are  horizon tal  in  their  direction;  whilst  tltose  which  arise  from  the  fore  part  of 
llie  crest  of  the  ilium  pasa  obliquely  upwards  and  inwards,  and  terminate  in  an 
aponeurosis,  which  is  continued  forwards  to  the  linea  alba;  the  most  posterior 
fibrea  ascend  almost  vertically  upwards,  to  he  inserted  into  the  lower  borders  of 
the  cartiliiges  of  tiie  four  lower  ribs,  being  continuous  with  the  Internal  Intercos- 
tal muscles. 

The  conjoined  tendon  of  the  Internal  oblique  and  Transversulis  is  inserted 
into  the  crest  of  the  os  pubis  and  pectineal  line,  inunediately  behind  the  external 
abdominal  ring,  serving  to  protect  what  would  otherwise  be  a  weak  point  in  the 

164.— The  Internal  Oblique  Muscle. 
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abdomen.  Sometimes  this  tendon  is  insufficient  to  resist  the  pressure  from  within, 
and  ia  carried  forward  in  front  of  the  protrusion  through  the  external  ring,  forming 
one  of  the  coverings  of  direct  inguinal  hernia. 

The  aponeurosis  of  the  Interniil  obli(|ue  i.n  continued  forward  to  the  middle  lino 
of  the  abdomen,  where  it  joins  with  the  iiponeurtisis  of  the  opposite  muscle  at  the 
linea  alha,  and  extends  from  the  marjrin  of  the  thorax  to  the  pnbes.  At  the 
outer  margin  of  the  Rectus  muscles  this  aponeurosis  for  the  upper  three-fourths 
of  its  extent,  divides  into  two  lamelbe,  which  pass,  one  in  front  and  the  other 
behind  it,  enclosing   it  in   a   kind  of  sheath,  and   reuniting  on   its  itiuer  border 
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st  the  linea  alba:  the  anterior  layer  is  1>lended  with  the  aponeurosis  of  the 
External  oblique  muscle;  the  posterior  layer  with  that  of  the  Transversalis. 
Along  tlie  lower  fourth,  the  aponeurosis  passes  altogether  in  front  of  the  Rectus 
without  any  separation. 

Hefatiang,  By  its  external  surface,,  with  the  External  oblique,  Latissimus  dorni, 
spermatic  cord,  and  external  ring.  By  its  internal  gur/ace^  with  the  Transveraaiia 
BBtcle,  fascia  transversal  is.  internal  rino^,  and  spermatic  cord.  Its  lower  border 
forms  the  upper  boundary  of  the  upermatic  cjinal. 

X 65. — The  Transversalis,  Bectus,  and  Pyramidalis  MuBclea. 


lKi$eeium, — Detach  the  loternHl  oblique  in  order  to  expose  the  Transversalis  beneath. 
*  This  may  be  effected  by  dividing  the  nniacle,  above,  at  its  attachment  tij  the  ribs  :  below, 
mi  its  connection  with  Poupart's  ligament  and  the  crest  of  the  ilium  ;  and  behind,  by  a 
vertical  incision  extending  from  the  last  rib  to  the  orcatof  the  iiitim.  The  muscle  shotUd 
previously  be  made  tense  by  drawing  upon  it  uith  the  fingers  of  the  left  band^  and  if  its 
division  is  carefidly  effected,  the  ceUular  interval  between  it  and  the  Transverflalia,  as  well 
as  the  direction  of  the  fibres  of  the  latter  muscle,  will  aEbrd  a  clear  guide  to  thAVT  vav*** 
atiou  ;  along  the  crest  of  the  ihum   the  circumflex  iliac  veasela  ave  iu\«T^oiasA\jftN.'«««.tv. 
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them,  and  form  an  important  guide  in  separating  them.     The  muscle  should  then  be 
thrown  forwards  towards  the  linea  alba. 

Tlic  Transvermlis  mrijscle  (fi«r.  165),  »o  called  from  the  direction  of  its  fibr^ 
ia  the  mnst  internal  flat  muscle  of  the  abdomen,  being  placed  immediately  beneath 
the  Internal  Oblique,  It  arises  bj  fleshy  fibres  from  the  outer  third  of  Pouparts* 
ligament,  from  the  inner  lip  of  the  crest  of  the  ilium,  its  anterior  tliree  fourths, 
from  tlie  inner  surface  of  the  cartilages  of  tlie  six  lower  ribs,  interdif*itating  with 
the  Diaphrugni,  and  liy  a  broad  aponeurosi*  from  the  spinous  and  transverse  pro- 
cesses of  the  lumbar  vertebraB.  The  lower  Jibres  curve  downwards,  and  are 
inaertcd,  lo^^ether  with  those  of  the  Internal  oblique,  into  the  crest  of  the  os  pubis 
and  pectineal  line,  formjiig  what  was  before  mejjiioned  as  the  conjojired  tendon  of 
these  muscles.  Throughout  the  rest  of  its  extent  the  fibres  pass  horizontally 
inwards,  and  near  the  otHcr  margin  of  the  Rectus,  terminato  in  an  aponeurosis, 
which  is  inserted  into  the  linea  alba;  its  upper  three-fnurths  passing  behind  the 
Rectus  muscle,  blending  with  the  posterior  lamella  of  the  Internal  oblique;  its 
lower  fourtit  pii.ssing  in  front  of  the  Rectus. 

Betalions,  By  its  external  surfttce,  with  the  Internal  oblique,  the  inner  surface 
of  the  lower  ribs,  and  Internal  intercostal  muscles.  Its  inner  surface  is  lined  by 
the  fascia  trans versalis,  which  separates  it  from  the  peritoneum.  Its  lower  border 
forms  the  upper  boundary  of  the  spermatic  canal. 

Lttmlfar  Fascia  (fig.  1 66).  The  vertebra!  ajioneurosis  of  the  Tranfiversalis  divides 
into  three  layers,  an  anterior,  very  thin,  which  is  attached  to  the  front  part  of  the 
apices  of  the  tranifsverse  processes  of  the  lumbar  vertebne.  aiub  above,  to  the  loxver 
margin  of  tlie  last  rib,  where  it  forms  (he  ligamentum  arciiatum  externum;  a  middle 
layer,  much  stronger,  which  is  attached  to  the  apices  of  the  transverse  proccssea; 
and  a  posterior  layer,  attached  to  the  njiices  of  the  spinous  processes.     Between 

166.— A  Transverse  Section  of  the  Abdomen  in  the  Lumbar  Region. 


the  anterior  and  middle  layere  is  situated  the  Quadratus  lumborum,  l>etween  the 
middle  and  posterior,  the  Erector  spinir.  The  posterior  lamella  of  this  aponeurosis 
receives  the  attacliment  of  the  Internal  oblique;  it  is  also  blended  with  the  apo- 
neurosis of  the  Scrratug  posticus  inferior  and  with  that  of  the  Latissimus  dorsi, 
forming  the  lumbar  fascia. 

Disnection.  To  cxixtse  the  Rectus  muscle,  open  its  sheath  by  a  vertical  incision  extending 
from  the  raaigin  of  the  thorax  to  the  pubes,  and  then  reflect  the  two  portions  from  the 
surface  of  the  muscle,  which  is  easily  done^  excepting  at  the  lintoe  tranHvereas,  where  so 
close  an  adhesion  exists,  that  the  greatest  care  is  renuiaite  in  separating  them.  Now  raise 
the  outer  edge  of  the  muscle,  in  order  to  examine  the  jfOHtehor  layer  t>f  the  sheath.  By 
dividing  the  muscle  in  the  centre,  and  turning  its  lower  part  downwardH,  the  |K>int  where 
the  poateiior  wall  of  the  sheath  terminates  iu  a  thin  curved  margin  will  be  seen. 
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The  Rechis  Abdominis  is  a  long,  flat  muscle^  which  extends  along  the  whole 
Ien$;th  of  the  front  of  the  abdomen,  beinp;  separated  from  its  fellow  of  the  opposite 
side  by  the  linea  al!»tt.  It  is  much  broader  above  than  below,  and  arises  by  two 
tendonis  the  external  or  larger  lieiog  attached  to  the  crest  of  the  os  pubis;  the 
internal,  smaller  portion,  interluciu^  with  its  fellow  of  the  opposite  side,  and  being 
connected  with  the  lij^ameiits  covering  the  gyraphysis  pubis.  The  fibres  ascend 
vertically,  and  the  muscle  becoming  broader  and  thinner  at  its  upper  part,  is 
inserted  by  three  portions  of  unequal  size  into  the  cartilngCB  of  the  titth,  sixth, 
and  seventh  ribs.  Some  fibres  are  occasionally  connected  with  the  costo-xiphoid 
ligament^,  and  side  of  the  ensiform  cartilage. 

The  Rectus  muscle  ii*  traversed  by  a  series  of  tendinous  intersections,  which 
viiry  from  two  to  five  in  number,  and  have  received  the  name  Line^  transversee. 
One  of  these  is  usually  situated  opposite  the  umbilicus,  and  two  aliove  that  point; 
of  the  latter,  one  corresponds  to  the  ensiform  cartilajze,  and  the  other,  to  the  interval 
Itetween  the  ensiform  cartilage  and  the  umbilicus;  there  is  oceapionally  one  below 
the  umbilicus.  These  intersections  pass  transversely  or  obliquely  across  the  muscle 
ID  B  zigxag  course:  they  rarely  extend  compietely  through  its  substance,  some- 
times pass  only  half  way  across  it,  and  are  intimately  adlierent  to  the  sheath  in 
which  the  muscle  is  enclosed. 

The  Ket'tus  is  enclosed  in  a  sheath  (fig.  166)  formed  by  the  ajioneuroses  of  the 
Oblique  and  Transversalis  mu!*cles,  which  are  arranged  in  the  following  manner. 
When  the  ai>oneurosis  of  the  Internal  oblique  arrives  at  the  margin  of  the  Rectus, 
it  divides  into  two  lamellie,  one  of  which  passes  in  front  of  the  Rectus,  blending 
with  the  aponeurosis  of  the  External  oblique;  the  other,  behind  it,  blending  with 
the  aponeurosis  of  the  Trans versaliK;  and  these,  joining  again  at  it:^  inner  bonier, 
arc  inserted  into  the  linea  albfi.  This  arran*;ement  of  the  fasciw  exists  along  the 
upper  three-fourths  of  the  muscle;  at  the  commencement  of  the  lower  fourth, 
the  posterior  wall  of  the  sheath  terminates  in  a  thin  curved  margin,  the  concavity 
of  which  looks  downwards  towards  the  pubes;  the  aponeuroses  of  all  three  muscles 
pmssing  in  front  of  the  Rectus  without  any  separation.  The  Rectus  muscle  in 
the  situation  where  its  sheath  is  deficient,  ia  separated  from  the  peritoneum  by  the 
tnuisversalis  fascia. 

The  Pi/ramiflaiis  is  a  small  muscle,  triangular  in  form,  placed  at  the  lower 
p^wt  of  the  abdomen,  in  front  of  the  Rectus,  and  contained  in  the  same  sheath 
with  that  muscle.  It  arises  by  tendinous  fibres  from  the  fi'ont  of  the  os  pubia 
and  the  anterior  pubic  ligament;  the  fleshy  portion  of  the  muncle  passes  upwards, 
diminishing  in  sixe  as  it  ascends,  and  tenninates  by  a  pointed  extremity,  which  is 
inserted  into  the  linea  alba,  midway  between  the  umbilicus  and  the  us  pubis. 
This  muscle  is  sometimes  found  wanting  on  one  or  both  sides;  the  lower  end  of 
the  Rectus  then  becomes  proportionally  increased  in  size.  Occasionally  it  has 
been  found  double  on  one  side,  or  the  muscles  of  the  two  sides  are  of  unequal 
sijBe.      Sometimes  its  length  exceeds  that  stated  above. 

The  Qundraius  Lnmhornm  is  situated  in  the  lumbar  region;  It  is  irregularly 
quadrilateral  in  s<lmpe,  broader  below  than  above,  and  consists  of  two  portions. 
One  portion  arises  by  aponeurotic  fibres  from  the  ilio-lumbnr  ligament,  and  the 
adjacent  portion  of  the  cre^t  of  the  ilium  for  al»out  two  inches,  and  is  inserted 
into  the  lower  border  of  the  last  rib,  about  half  its  length,  and  by  four  pmatl 
tendons*  into  the  apices  of  the  transverse  processes  of  the  third,  fourtli,  and  fifth 
lumbar  vertebra?.  The  other  portion  of  the  muBcle>  situated  in  front  of  the  pre- 
ceding, arises  from  the  upper  borders  of  the  transverse  processes  of  the  third, 
fourth,  and  fifth  lund)ar  vertebra",  and  is  inserted  into  the  lower  margin  of  the 
Ifli^t  rib.  The  Qundratus  lumborum  is  contained  in  a  t^heath  formed  by  the  anlerior 
and  mitldle  lamellie  of  the  aponeurosis  of  origin  of  the  Transversal  is. 

Xerves.  Tlie  abdominal  muscles  are  supplied  by  the  lower  int**rcostal,  tlio-hypo- 
gastric,  and  ilio- inguinal  nerves.  The  Quadrntns  lumborum  receives  filaments 
from  the  anterior  branches  of  the  lumbar  nerves. 

In  the  description  of  the  abdominal  muscles*  mention  haa  fvetvieiiVX"^  \>t«w'KkwS«i 
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of  the  linea  alba,  linere  eernilunareg,  lineie  transverPfe;  when  the  dissection  of  the 
mu.ftples  18  comjKleted^  tlicse  Htructiirep  should  be  extmuTied. 

The  Ihiea  alba  is  a  tendinous  raphe  or  cord  ^et-n  along  the  middle  lino  of  the 
ahdomeni  extending  from  the  enHiform  cartilage  to  the  pubes.  It  is  placed 
between  the  inner  borders  of  the  Recti  muscles^  and  formed  by  the  blending  of 
the  ajjoneuroses  of  the  Oblique  and  Transvert^alis  musclei^i.  It  is  narrow  below, 
corresponding  to  the  narrow  interval  existing  between  the  Recti,  but  broader 
above,  as  these  niiiBcleM  diverge  from  one  anoiher  in  their  ascent,  becMming  of 
considerable  breadth  after  great  distension  of  the  abdomen  from  pregnancy  or 
ascites.  It  presents  numerous  apertnrcs  for  the  passage  of  vessel?  and  nerves; 
the  largest  of  these  is  the  umbilicus,  %vhich  in  the  foetus  transmits  the  umbilical 
vesseb,  but  in  the  adult  iss  obliterated,  the  cicatrix  being  stronger  tlian  the  neigh- 
bouring parts;  hence  umbilical  hernia  occurs  in  the  adult  above  the  nmbrliciii«. 
whilst  in  the  ftetun  it  occurs  at  the  umbilicus.  The  linea  alba  is  in  relation,  in 
front,  with  the  integument,  to  which  it  is  adherent,  especiatlj  at  the  umbilicus; 
behind,  it  is  separated  from  the  peritonetim  hy  the  transversalis  fascia;  and  beluw» 
by  the  urachus,  and  tlio  bladder^  wlien  that  organ  is  distended. 

The  line(V  ^emihmarcs  are  two  curved  tendinous  lines,  placed  one  on  each 
side  of  the  linea  alba.  Each  corresponds  with  the  outer  border  of  the  Rectus 
muscle,  extends  from  the  cartilage  of  tlio  eighth  rib  to  the  pube.s  and  is  formed 
by  the  aponeurosis  of  the  Internal  oblique  at  its  point  of  division  to  enclose  the 
Rectus. 

The  iinecB  transrersfc  are  three  or  four  narrow  transverse  lines  which  intersect 
the  Rectus  muscle  as  already  mentioned:  they  connect  the  tineie  semilimares  with 
the  linea  alba. 

Acflmis,  The  abdominal  muscles  perform  a  three-fold  action* 

When  the  pelvis  and  thorax  are  fixed,  they  compress  the  abdominal  viscera, 
by  constricting  the  cavity  of  the  abdomen,  in  which  action  they  are  materially 
aaaisted  by  the  descent  of  the  diiiphragm.  By  these  means,  the  frrtus  Is  expelled 
from  the  uterus,  the  fseces  from  the  rectum,  the  urine  from  the  bladder,  and  its 
contents  from  the  stomach  in  vomiting. 

If  the  spine  is  fixed,  tbese  muscles  compress  the  lower  part  of  the  thorax, 
materiaJly  assisting  in  expiration.  If  the  spine  is  not  fixed,  the  thorax  is  bent 
directly  forward,  when  the  muscles  of  both  sides  act,  or  to  either  side  when  those 
of  the  two  sides  act  alternately,  rotation  of  the  trunk  at  the  same  time  taking 
plftce  to  the  opposite  side. 

If  the  thorax  is  fixed,  these  muscles,  acting  together,  draw  the  pelvis  upwards, 
as  in  climbing:  or,  acting  singly,  they  draw  the  pelvis  upwards,  and  rotate  the 
vertebral  column  to  one  side  or  the  other.  The  Rt^cti  muscles^  acting  from  below, 
depress  the  thorax,  and  consequently  flex  the  vertebral  column;  when  acting  from 
above,  they  flex  the  pelvis  upon  the  vertebral  column.  The  Pyramidales  are 
tensors  of  the  linea  alba. 

The  Qnadratus  lumborum,  by  the  portion  inserted  into  the  last  rib,  draws 
down  and  fixes  that  Ijone,  acting  thereby  as  a  muscle  of  forced  expiration:  by  the 
portion  inserted  into  the  lumbar  vcrtebrse,  it  draws  the  spine  towards  the  ilium, 
and  thus  inclines  the  trunk  towards  its  own  side:  or  if  the  thorax  and  spine  Ite 
fixed,  it  may  act  upon  the  pelvis — raising  it  towards  its  own  side  when  only  one 
muscle  is  put  in  action,  and  when  both  muscles  act  together,  either  from  below 
or  above,  they  flex  the  trunk. 

Muscles  and  Fasci-k  of  the  Thorax. 

The  muscles  exclusively  connected  with  the  lx>nea  in  this  region  are  few  in 
number.     They  are  the 
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Intercostales  Externi. 
Intercostalcs  Interni. 


Infracostalea. 
Trianffularis  Stern  i. 


Levatorcb  Costarum. 
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Iniereostal  Fascia.  A  thin  but  firm  layer  of  fascia  covers  the  outer  surface  of 
the  External  intercostal  and  the  inner  surface  of  the  Internal  intercostal  muscles; 
and  a  third  lajer,  more  delicate,  is  interposed  between  the  two  planes  of  muscular 
fibres.  These  are  the  intercostal  fasciae ;  they  are  best  marked  in  those  situations 
where  the  muscular  fibres  are  deficient,  as  between  the  External  intercostal 
muscles  and  sternum,  in  front;  and  between  the  Internal  intercostals  and  spine, 
behind. 

The  Intercostal  Muscles  are  two  thin  planes  of  muscular  and  tendinous 
structure,  placed  one  over  the  other,  filling  up  the  intercostal  spaces,  and  being 
directed  obliquely  between  the  margins  of  the  adjacent  ribs.  They  have  received 
the  name  '  external*  and  '  internal,'  from  the  position  they  bear  to  one  another. 

The  External  Intercostals  are  eleven  in  number  on  each  side,  being  attached 
to  the  adjacent  margins  of  each  pair  of  ribs,  and  extending  from  the  tubercles  of 
the  ribs,  behind,  to  the  commencement  of  the  cartilages  of  the  ribs,  in  front,  . 
where  they  terminate  in  a  thin  membranous  aponeurosis,  which  is  continued  for- 
wards to  the  sternum.  They  arise  from  the  outer  lip  of  the  groove  on  the  lower 
border  of  each  rib,  and  are  inserted  into  the  upper  border  of  the  rib  below. 
In  the  two  lowest  spaces  they  extend  to  the  end  of  the  ribs.  Their  fibres  are 
directed  obliquely  downwards  and  forwards,  in  a  similar  direction  with  those  of 
the  External  oblique  muscle.     They  are  thicker  than  the  Internal  intercostals. 

Relations.  By  their  outer  surface,  with  the  muscles  which  immediately  invest 
the  chest,  viz.,  the  Pectoralis  major  and  minor,  Serratus  magnus,  Rhomboideus 
major,  Serratus  posticus  superior  and  inferior.  Scalenus  posticus,  Sacro-lumbalis, 
Longissimus  dorsi,  Cervicalis  ascendens,  Transversalis  colli,  Levatores  costarum, 
and  the  Obliquus  externus  abdominis.  By  their  internal  surface,  with  a  thin 
layer  of  &scia,  which  separates  them  from  the  intercostal  vessels  and  nerve,  and 
the  Internal  intercostal  muscles,  and,  behind,  from  the  pleura. 

The  Internal  Intercostals,  also  eleven  in  number  on  each  side,  are  placed  on 
the  inner  surface  of  the  preceding,  commencing  anteriorly  at  the  sternum,  in  the 
interspaces  between  the  cartilages  of  the  true  ribs,  and  from  the  anterior  extre- 
mities of  the  cartilages  of  the  false  ribs;  and  extend  backwards  as  far  as  the 
angles  of  the  ribs,  where  they  are  continued  to  the  vertebral  column  by  a  thin 
aponeorosis.  They  arise  from  the  inner  lip  of  the  groove  on  the  lower  border  of 
each  rib,  as  well  as  from  the  corresponding  costal  cartilage,  and  are  inserted  into 
the  upper  border  of  the  rib  below.  Their  fibres  are  directed  obliquely  downwards 
and  backwards,  decussating  with  the  fibres  of  the  preceding. 

Relations.  By  their  external  surface,  with  the  External  intercostals,  and  the 
intercostal  vessels  and  nerves.  By  their  internal  surface,  with  the  pleura  costalis, 
Triangularis  sterni,  and  Diaphragm. 

The  Intercostal  muscles  consist  of  muscular  and  tendinous  fibres,  the  latter 
being  longer  and  more  numerous  than  the  former;  hence  the  walls  of  the  inter- 
costal spaces  possess  very  considerable  strength,  to  which  the  crossing  of  the 
muscular  fibres  materially  contributes. 

The  Infracostales  consist  of  muscular  and  aponeurotic  fasciculi,  which  vary 
in  number  and  length ;  they  arise  from  the  inner  surface  of  one  rib,  and  are 
inserted  into  the  inner  surface  of  the  first,  second,  or  third  rib  below.  Their 
direction  is  most  usually  oblique,  like  the  Internal  intercostals.  They  are  most 
frequent  between  the  lower  ribs. 

The  Triangularis  Sterni  is  a  thin  plane  of  muscular  and  tendinous  fibres, 
situated  upon  the  inner  wall  of  the  front  of  the  chest.  It  arises  from  the  lower 
part  of  the  side  of  the  sternum,  from  the  inner  surface  of  the  ensiform  cartilage, 
and  from  the  sternal  ends  of  the  costal  cartilages  of  the  three  or  four  lower  true 
ribs.  Its  fibres  diverge  upwards  and  outwards,  to  be  inserted  by  fleshy  digitations 
into  the  lower  border  and  inner  surfaces  of  the  costal  cartilages  of  the  second, 
third,  fourth,  and  fifth  ribs.  The  lowest  fibres  of  this  muscle  are  horizontal  in 
their  direction,  and  are  continuous  with  those  of  the  Transversalis;  those  whlcU 
succeed  are  oblique,  whilst  the  superior  fibres  are  almost  veTt\ca\.     T\\\«>  icv\xs><:\q 
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varies  much  in  its  attachment,  not  only  iu  different  bodies,   but  on  opposite   aid 
fif   the  riuine  ]»ody. 

ReUuiong.  In  front  with  the  stf-rnum,  ensiform  cartilage,  costal  cartilftgea, 
Intenifil  intercostal  muscles,  and  internal  mammary  vessels.  Behind,  with  the 
pleura,  pericardium,  and  anterior  mediastinum. 

The  Levatorex  Costnrum,  twelve  in  number  on  each  side,  are  small  tendinous 
and  fleshy  bundlep,  which  arise  from  the  extremities  of  tfie  transverse  proceasea 
of  Iho  dorsal  vertebra?,  and  passing  obliquely  downwards  and  outwards,  are 
inserted  into  the  upper  rou;;h  surface  of  the  rib  below  them,  between  the  tuWrcle 
and  the  angle.  Tliat  for  the  first  rib  arises  from  the  rransver)*e  process  of  the  last 
cervical  vertebra,  and  that  for  the  last  from  the  eleventh  dorsal.  The  Inferior 
levatores  divide  into  two  fasciculi,  one  of  which  is  inserted  as  above  described;  the 
other  fasciculus  passes  down  to  the  second  rib  below  its  origin;  thus,  each  of  the 
lower  ribs  receives  fibres  from  the  transverse  processes  of  two  vert*^bra?. 

Nerves,   The  muscles  of  this  group  are  supplied  by  the  intercof^tal  nerves. 

Actions.  The  Intercostals  are  the  chief  agents  in  the  movement  of  the  ribs  in 
ordinary  respiration.  The  External  intercostals  raise  the  ribs,  especially  their  fore 
part,  and  so  increase  the  capacity  of  the  chest  from  Wfore  backwards;  at  the  same 
time  they  evert  their  lower  borders,  and  so  enlarge  the  thoracic  ra^-ity  transversely. 
The  luternal  intercostals,  at  the  side  of  the  thorax,  depress  the  ribs,  and  invert 
their  lower  borders,  and  so  diminish  the  thoracic  cavity;  but  at  the  fore  part  of 
the  chest  these  muscles  assist  the  External  intercostals  in  raising  iJie  cartilages. 
The  Levatores  Costarum  assist  the  External  intercostals  in  raising  the  ribs.  The 
Trtnngularis  sterni  draws  down  the  costal  cartilages;  it  is  therefore  nn  expiratory 
muscle. 

DiArnnACMATic  Region. 

Diaphragm. 

The  Diaphragm  {Atd^payfia,  a  partition-wall)  (fig.  167)  is  a  tliin  miisculo- 
flbrous  septum,  placed  obliquely  at  the  junction  of  the  upper  with  tlje  lower  two 
thirds  of  tlie  trunk,  and  separating  the  thorax  from  the  abdomen,  forming  the 
floor  of  the  former  cavity  and  the  roof  of  the  tatter.  It  is  elliptical,  its  longest 
diameter  being  from  side  to  side,  somewhat  fan-shaped,  the  broiul  elliptical  portion 
being  horizontal,  the  narrow  part,  which  represents  the  lumdle  of  the  fan,  vertical, 
and  joined  at  right  nngles  to  the  former.  It  is  from  this  circumstance  that  some 
annttmiists  describe  it  as  consisting  of  two  portions,  the  upper  or  great  muscle  of 
the  Diaphragm,  and  the  lower  or  lesser  muscle.  It  arises  from  the  whole  of  the 
internal  circumferenee  of  the  thorax,  being  attached,  in  front,  by  fleshy  fibres  to 
the  ensiform  cartilage;  on  either  side,  to  the  inner  surfiice  of  the  cartihiges  and 
bony  portions  of  the  six  or  seven  inferior  ribs,  interdigitoting  with  the  Trans- 
verealis;  and  behind,  to  two  aponeurotic  arches,  named  the  ligamcntum  arcuatum 
externum  and  internum,  and  to  t?io  lumbar  vertebrae.  The  fibres  from  these 
sources  vary  in  length;  those  arising  from  the  ensiform  appendix  are  very  short 
and  occasionally  ai>oneurotic;  those  from  the  ligamenta  a  re  uatn,  and  more  especially 
those  from  the  ribs  at  the  side  of  the  chest,  are  longer,  describe  welt-marked 
curves  as  they  ascend,  and  finally  converge  to  be  inserted  into  the  circumference 
of  the  central  tendon.  Betiveen  the  sides  of  the  muscular  slip  from  the  ensifonn 
appendix  :ind  the  cartiiages  of  the  adjoining  ribs,  the  fibres  of  the  Diaphragm  are 
ileficient.  the  interval  Wing  filled  by  areolar  tissue,  covered  on  the  thoracic  side 
by  the  pleurae;  on  the  abdominal,  by  the  peritoneum.  This  is,  consequently,  a 
weak  point,  and  a  portion  of  the  contents  of  the  abdomen  may  protrude  into  the 
chest,  forming  phrenic  or  diaphragmatic  hernia,  or  a  collection  of  pus  in  the 
inedi;istinum  may  deseend  tlirough  it,  so  as  to  point  at  the  epigastrium. 

The    lignmentiim   arcuatum   internum   is  a    tendinous  arch,  thrown  across  the 

upper  part  of  the  Psoas  raagnus  muscle,  on  each  side  of  the  spine.      It  is  connected, 

hy  one  end,  to  the  outer  side  of  the  body  of  the  firsts  and  occasionally  the  second 

Jumhar  vertohrn,    being    eontinuoi.s  witb  the   oviter   side    of  the  tendon  of  the 
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eorreeponding  cms;  and,  hy  the  other  end,  to  the  front  of  the  transverse  process 
of  the  second  lumbar  vertobra. 

The  ligamentum  arcuatum  externum  is  the  thickened  upper  margin  of  the 
anterior  lamella  of  the  transversalis  fascia;  it  arches  across  the  upper  part  of  the 
Quadratus  lumborum,  being  attached,  hy  one  extremity,  to  the  front  of  the  trans- 
verse process  of  tbe  second  lumbar  vertebra;  and,  by  the  other,  to  the  apex  and 
lower  margin  of  the  la^t  rib. 

To  the  spine,  the  Diaphragm  is  conoected  by  two  crura,  which  are  situated  on 
the  bodies  of  the  lumbar  vertebra;,  one  on  each  side  oi'  the  aorta.  The  crura,  at 
their  origin,  are  tendinous  in  structure;  the  right  cruis,  larger  and  longer  than  the 
left,  arising  from  the  anterior  surface  of  the  bodies  and  intervertebral  substances 
of  the  second,  third,  and  fourth  lumbar  vertebrse;  the  left,  from  the  second  and 

167.— The  Diaphragm.     Under  Surface. 
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third;  bolh  blending  with  the  anterior  common  figament  of  the  spine.  A  tendinous 
arch  is  thrown  across  the  front  of  the  vertebral  column,  from  the  tendon  of  one 
cms  to  that  of  the  other,  beneath  which  passes  the  aorta,  vena  azygos  major,  find 
thoracic  duct.  The  tendons  terminnte  in  two  large  fleshy  bellie.s  whi<;h,  with  tiio 
tendinous  portions  above  alluded  to,  are  called  the  cruray  or  pilhtrx  of  the  rlia- 
pkragm.  The  outer  fasciculi  of  the  two  crura  are  directed  upwards  and  outwards 
to  the  central  tendon;  but  the  Inner  fasciculi  decussate  in  front  of  the  aorta,  and 
then  diverge,  so  as  to  surround  the  cesophagus  before  ending  in  the  centrnl 
tendon.     The  anterior  and  larger  of  these  fasciculi  is  formed  by  the  right  cms, 

Tlie  Central  or  Cordiform   Tentton  of  the  Diaphragm  is  n  thin  tentlinous  apo- 
neurosis, situated  at  the  centre  t>f  the  vault  of  this  muscle,  immw\\a,1^\^  WwetL\N\ 
the  pericardium,  with  whtch  ita  circumference  is  blended.    It  \s.  sV\«i\>ed  ^otdic>r\\^\ 
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like  a  trefoil  leaf,  consisting  of  three  divisions,  or  leaflet'?,  separated  from  one 
another  by  slight  indcotftriouB.  The  right  leaflet  is  the  krgest;  the  middle  one, 
directed  towards  the  ensiform  cartilage,  the  next  in  size;  and  ihe  left,  the  smtillest. 
In  structure,  it  is  composed  of  several  planes  of  fibres,  Avhich  intersect  one  another 
at  various  angles,  and  unite  into  straight  or  curved  bundles,  an  arrangement  which 
affords  additional  streiiiilh  to  the  tendon. 

The  Openings  connected  wit!i  the  Diaphragm,  are  three  larpre  and  several 
smaller  apertures.  The  former  are  the  aortic,  ccsophageal,  and  the  opening  for 
the  vena  cava. 

The  aortic  opening  is  the  lowest  and  the  most  poj^terior  of  the  three  larp;e  aper- 
tures connected  with  thia  muscle.  It  is  situated  in  the  middle  line,  immediately 
in  front  of  the  bodies  of  the  vertebrre;  and  is,  therefore,  behind  the  Diaphragm, 
not  in  it.  It  is  an  osfieo-aponeurotic  aperture,  formed  by  a  tendinous  arcJi  thrown 
acrops  the  front  of  the  bodies  of  the  vertebrjp,  from  the  cms  on  one  side  to  that 
on  the  other,  and  transmits  the  aorta,  vena  azygos  major,  thoracic  duct,  and  occa- 
aionaliy  the  lei't  sympathetic  nerve. 

The  (xsophayeal  opemitg,  elliptical  in  form,  muscular  in  structure,  and  formcil 
by  the  two  crura,  is  jilaced  above,  and,  at  the  same  time,  anterior,  and  a  little  to 
the  left  of  the  preceding-.  It  transmits  the  a?soi>hagus!  and  pneumogastric  nerves. 
The  anterior  margin  of  this  aperture  is  occasionally  tendinous,  Wing  formed  by 
the  margin  of  the  central  tendon. 

The  opening  for  the  vena  cava  is  the  highest;  it  is  quadrilateral  in  form,  ten- 
dinous in  structure,  and  placed  at  the  junction  of  the  right  and  middle  leaflets  of 
the  central  tendon,  its  margins  being  bounded  by  four  bundles  of  tendinous  fibres, 
which  meet  at  right  angles. 

The  right  cms  transmits  the  sympathetic  and  the  greater  and  leaser  splanchnic 
nerves  of  the  right  side;  the  lefi  cms,  the  greater  and  lesser  splanchnic  nerves  of 
the  left  side,  and  I  lie  vena  azygofi  minor. 

The  Serous  Membranes  in  relation  with  the  Diaphragm,  are  four  in  number: 
three  lining  its  upper  or  thoracic  surface;  one  its  abdominaL  The  three  serous 
membranes  on  its  upper  surface  arc  tJie  pleura  on  either  side,  and  the  serous  layer 
of  the  pericardium,  which  covers  tlie  middle  portion  of  the  tendinous  centre.  The 
serous  membrane  covering  its  under  surface,  is  a  portion  of  the  general  peritoneal 
membrane  of  the  abdominal  cavity. 

The  Diaphragm  is  arched,  being  convex  towards  the  chest,  and  concave  to  the 
abdomen.  The  right  portion  forms  a  complete  arch  from  before  backwards,  being 
accurately  moulded  over  the  convex  surface  of  the  liver,  and  having  resting  upon 
it  the  concave  base  of  the  right  iung.  The  left  portion  is  arched  from  before 
backwards  in  a  similar  manner;  but  the  arch  is  nairower  in  front,  being  encroached 
upon  by  the  pericardium,  and  lower  than  the  right,  at  its  summit,  by  about  three 
quarters  of  an  inch.  It  supports  the  base  of  the  left  lung,  and  covers  the  great 
end  of  the  stomach,  the  spleen,  and  left  kidney.  The  central  portion,  which  sup- 
ports the  lieart,  is  higher,  in  front  at  the  sternum,  and  beliind  at  the  vertebrip, 
than  tlie  lateral  portions;  the  reverse  is  the  case  in  the  partt*  further  removed 
from  tlie  surface  of  the  body. 

The  height  t>f  the  Diaphragm  is  constantly  varying  during  respiration,  being 
carried  upwards  or  downwards  from  Ihe  average  level;  its  height  also  varies 
according  to  ihe  degree  of  distension  of  the  stomach  and  intestines,  and  the  size 
of  the  liver.  After  a  forced  expiration,  the  right  arch  is  on  a  level,  in  front,  with 
the  fourth  costal  cartihige;  at  the  side,  Avith  the  fifth,  sixth,  and  seventh  ribs;  and 
behind,  with  the  eighth  rib:  the  left  arch  being  usually  from  one  to  two  ribs 
breadth  below  the  level  of  the  right  one.  In  a  forced  inspiration,  it  descends  from 
one  to  two  inchcB;  its  slope  would  then  be  represented  by  a  line  drawn  from  the 
ensiform  cartilage  towards  the  tenth  rib. 

Nerves.  The  Diaphragm  ia  supplied  by  the  phrenic  nerves. 
Actions.   The  action   of  the  Diaphragm    modifies  considerably  the   8ire  of  the 
cheat,  and  the  position  of  the  thoracic  and  nbdom'mal  viscera.     During  a  forced 
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inspiratiajif  the  cavity  of  the  thorax  is  enlarged  in  the  vertical  direction  from 
two  to  three  inches,  partly  from  the  ascent  of  the  walls  of  the  chest,  partly  from 
the  descent  of  the  Diaphrt^m.  The  chest,  consequently,  encroaches  upon  the 
abdomen;  the  lungs  are  expanded,  and  lowered,  in  relation  with  the  ribs,  nearly 
two  inches;  the  heart  being  drawn  down  about  an  inch  and  a  half;  the  descent  of 
the  latter  organ  taking  place  indirectly  through  the  medium  of  its  connection  with 
the  lungs,  as  well  as  directly  by  means  of  the  central  tendon  to  which  the  peri- 
cardium is  attached.  The  abdominal  viscera  are  also  pushed  down  (the  liver,  to 
the  extent  of  nearly  three  inches),  so  that  these  organs  are  no  longer  protected 
by  the  ribs.  During  expiration,  when  the  Diaphragm  is  passive,  it  is  pushed  up 
by  the  action  of  the  abdominal  muscles;  the  cavity  of  the  abdomen  (with  the 
organs  contained  in  it),  encroaches  upon  the  chest,  by  which  the  lungs  and  heart  are 
compressed  upwards,  and  the  vertical  diameter  of  the  thoracic  civity  diminished. 
The  Diaphragm  is  passive  when  raised  or  lowered,  by  the  abdominal  organs, 
independently  of  respiration,  in  proportion  as  they  are  large  or  small,  full  or  empty; 
hence  the  oppression  felt  in  the  chest  after  a  full  meal,  or  from  flatulent  distension 
of  the  stomach  and  intestines. 

In  all  expulsive  acts,  the  Diaphragm  is  called  into  action,  to  give  additional 
power  to  each  expulsive  effort.  Thus,  before  sneezing,  coughing,  laughing,  and 
crying;  before  vomiting;  previous  to  the  expulsion  of  the  urine  and  faces,  or  of 
the  foetus  firom  the  womb,  a  deep  inspiration  takes  place.* 


MUSCLES  AND   FASCLa:  OF  THE  UPPER  EXTREMITY. 


The  Muscles  of  the  Upper  Extremity  are  divisible  into  groups,  corresponding 
with  the  different  regions  of  the  limb. 


Anterior  Thoracic  Region. 

Pectoralis  major. 
Pectoralis  minor. 
Subclavius. 

Lateral  Thoracic  Region. 
Serratus  magnus. 

Acromial  Region. 
Deltoid. 

Anterior  Scapular  Region. 
Snbscapularis. 

Posterior  Scapular  Region. 
Supraspinatus. 
Infraspinatus. 
Teres  minor. 
Teres  major. 

Anterior  Humeral  Region. 
Coraco-brachialis. 
Biceps. 
Brachialis  anticus. 

Posterior  Humeral  Region. 
Triceps. 
Subanconeus. 


Anterior  Brachial  Region. 

-g       /Pronator  radii  teres. 
*S  t;  ]  Flexor  carpi  radialis. 
^  ^sPalmaris  longus. 
g*>-^    Flexor  carpi  ulnaris. 
^       \  Flexor  sublimis  digitorum. 
f^  u    Flexor  profundus  digitorum. 
S  ^(Flexor  longus  pollicis. 
^  h5  (Pronator  quadratus. 

Radial  Region, 

Supinator  longus. 

Extensor  carpi  radialis  longior. 

Extensor  carpi  radialis  brevier. 

Posterior  Brachial  Region. 

[«    .  ^Extensor  communis  digitorum. 
«  o  I  Extensor  minimi  digiti. 
g^  «  ^.Extensor  carpi  ulnaris. 
^      I  Anconeus. 

^Supinator  brevis. 
p^  t^  /Extensor  ossis  metacarpi  pollicis. 
S  ^j  Extensor  primi  intemodii  pollicis. 
^  h3  J  Extensorsecundi  intemodii  pollicis. 

I  Extensor  indicis. 


*  For  a  detailed  descriptioa  of  the  general  relations  of  the  Diaphi&gjm,  «ixi^  '\\&  ^aMvo^^ 
refer  to  Da.  Sibbon*b  *  Medical  Anatomy.' 
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Alxluctor  minimi  digiti. 
Flexor  brevis  mmiini  digiti. 
Flexor   ossia  metacarpi   minimi 
(qpponens). 

Palmar  Region. 

Luiiibricales. 
Interui^sei  palmares. 
InkTosijei  dorsalea. 


digiti 


Mu&CLES  OF  THE  HaND. 

Radial  Region, 

Abductor  iK>Uicis, 

Flexor  oesis  roetucnrpi  poUicia  (opponens). 

Flexor  brevU  pollicis. 

Adductor  pollicia. 

Ulnar  Region, 
Falmariai  brevis. 

Distectioii  of  Pectoral  Region  and  Ajritla  (fig.  i68).  The  arm  being  drawn  away  from  the 
side  tiearlv  at  right  angles  with  the  tmnk,  and  rotated  outwards,  make  a  vertical  inciaion 
through  the  integument  in  the  median  line  of  the  chest,  from  the  upper  to  the  lower  part 
of  the  sternum ;  a  aecond  incision  along  the  lower  border  of  the  Pectoral  muscle,  from  the 
enaiform  cartilage  to  the  outer  side  of  the  aiilla;  a  third,  from  the  sternum  along  the 
clavicle,  as  far  as  its  centre ;  and  a  fourth,  from  the  middle  of  the  clavicle  obliquely  dowu- 
wards,  along  the  interspace  between  the  l^eotoral  and  Deltoid  muscles,  aa  low  aa  the  fold 
of  the  arm-pit.  The  flap  of  integument  is  then  to  be  dissected  oflf  in  the  direction  indi- 
cated in  the  figure,  but  not  entirely  removed,  as  it  should  be  replaced  on  completing  the 
dissection.  If  a  transvei-se  incision  is  now  made  from  the  lower  end  of  the  sternum  to 
the  side  of  the  cheat,  as  far  as  the  poaterior  fold  of  the  arm-pit,  and  the  integument 
reflected  outwards,  the  axillary  space  will  be  more  completely  exposed. 

Fascub  of  the  Thorax. 
The  superficial  fascia  of  the  thoracic  region   is  a  loose  cellulo-fibrous  layer, 
continuous  with  the  superficial  fascia  of  the  neck  and  upper  extremity  above,  and 
of  the  abdomen  Ixdow;  opposite  the  mamma,  it  subdivides  into  two  layers,  one  of 
which  passes  in    front,    the    other 
behind  this  glandi  and  from  both  1 68. -Dissection  of  Upper  Exti-emity. 

of  these  layers  numerous  septa  pass 
into  its  substance,  sufiportiug  its 
various  lobes:  from  the  anterior 
layer,  fibrous  processes  pass  for- 
ward to  the  integument  and  nipple, 
enclosing  in  their  areola?  masses  of 
fat.  These  processes  were  called 
by  Sir  A.  Cooper,  the  ligamenta 
suspensoria^  from  the  support  they 
afford  to  the  gland  in  this  situation. 
On  removing  the  superficial  fascia, 
the  deep  fascia  of  the  thoracic 
region  is  exposed:  it  is  a  thin  opo- 
neurotic  lamina,  covering  the  sur- 
face of  the  great  Pectoral  muRcle, 
and  sending  numerous  prolongations 
between  its  fasciculi:  it  is  attached, 
in  the  middle  line,  to  the  Iront  of 
the  Bternum;  and,  above,  to  tlie  cla- 
vicle: it  18  vei-y  thin  over  the  ujiper 
part  of  themuscle,  soraevvhatthicker 
in  the  interval  lietween  the  Fecto- 
ralis  major  and  Latiseimus  dorsi, 
where  it  cloaee  in  the  axillary  space, 
and  dividt?8  at  the  margin  of  the 
latter  rauecle  into  two  layers,  one 
of  which  passes  in  front,  and  the 
other  behind  it;  these  proceed  as 
far  as  the  spinous  processes  of  the  dorsal  vertcbrfe,  to  which  they  arc  attached. 
At  the  lower  part  of  the  thoracic  region,  this  fascia  is  well  developed,  and  is  con- 
tinuous  with  the  fibrous  sheath  of  the  Recti  muscles. 


SHOULDCR  &  ARM 


2.BCNOtffElOOW^ 


FORE-ARM 


^.  rALM  ef  HAND 


A>TEUIOR  THORACIC  REGION. 


Antekior  Thoracic  Region. 

Pectoralls  Miyor.  Pectorulis  Minor. 

Subclavius. 

]^Pectoralis  Major  (fig.  169)  18  a  broad,  thick,  triangular  niusclu,  slUiak-iJ  at 

and  tore  part  of  the  chest,  in  frout  of  the  uxillu.     Il  aritsos  from   the 

anterior  surface  of  the  sternal  half  of  the  cluvtclo;  from  hulf  the  breadth  of  iho 

front  of  the  sternum,  aa  low  down  as  the  attachment  of  the   cartilage  of  the 

169. — Mttsclea  of  the  Chest  and  Frout  of  the  Arm.    Superficial  View. 
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sixth  or  seventh  rib;  its  origin  consisting  of  aponeurotic  fibres,  which  intersect 
M'ith  those  of  the  opposite  mtisclc;  it  also  arises  from  the  cartilages  of  all  the 
true  ribs,  with  tlie  exception,  frequently,  of  the  first,  or  of  the  seventh,  or  both; 
and  from  the  aponeurosis  of  llie  External  oblique  muscle  of  the  abdomen.  The 
fibres  from  this  extensive  orij^in  conver^ju  towards  its  insertion,  giving  to  the  muscle 
a  radiated  appearance.  Those  fibres  which  arise  from  the  clavicle,  pass  obliquely 
downwards  and  outward-',  and  are  usually  separated  from  the  rest  by  a  cellular 
interval;  those  from  the  lower  part  of  tlie  sternum  and  the  cartilage*  of  t\v'i  Vo^nvsc 
true  ribs,  pass  Mpwards  and  outwards;  whilst  the  middle  ftbrea  \>ti&«.  \vqv\iwiV«^^  < 
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As  these  tliree  sets  of  fibres  converge,  they  are  so  disposed  that  the  upper  overlap 
the  middle,  and  the  middle  the  lower  portion,  the  fibres  of  the  lower  portion  being 
folded  backwards  upon  themselves;  bo  that  those  fibres  whiuh  are  lowest  in  front, 
become  highest  at  their  point  of  insertion.  They  all  terminate  in  a  flat  tendon, 
about  two  inches  broad,  which  is  inserted  into  the  anterior  bicipital  ridge  of  tlio 
humeru8.  This  tendon  con[»jsts  of  two  lamina?,  placed  one  in  front  of  the  other, 
and  usually  blended  togedier  below.  The  anterior,  the  thicker^  receives  the  cla- 
vicular and  upper  lialf  of  the  eternul  portion  of  the  muscle;  the  posterior  lamina 
receiving  the  uttaehineiit  of  the  lower  half  of  the  sternal  portion.  From  this 
arrangement,  it  results,  that  the  fibres  of  the  upper  and  middle  portiona  of  the 
muscle  are  inserted  into  the  lower  part  of  the  bicipital  ridge;  tliose  of  the  lower 
portion,  into  the  upper  part.  The  tendon,  at  its  insertion,  is  connected  with  that 
of  the  Deltoid;  it  sends  up  aii  expansion  over  the  bieipital  groove  to  the  head  <»f 
the  humerus;  another  baekwards,  which  lines  the  groove;  and  a  third  to  tlie  fascia 
of  the  arm. 

Relations,  By  its  anterior  surface^  with  the  Phitysma,  the  mammary  gland,  the 
superficial  fascia,  and  infegunieut.  By  its  posferior  si/rface — its  thoracic  portion., 
with  the  sternum,  the  ribs  and  costal  cartilages,  the  Siibclaviua,  Pectoralis  minor, 
Serratus  iiiagnus,  and  the  Intercostals;  its  axil  Ian/  portion  forms  the  anterior 
wall  of  the  axillarj-  gpace,  and  covers  the  axillary  vessels  and  nerves.  Its  upper 
border  lies  parallel  vfith  the  Deltoid,  from  which  it  is  separated  by  the  cephalic 
vein  and  descending  branch  of  the  thoracico-aeromjalis  artery.  Its  lower  border 
forma  the  anterior  margin  of  the  axilla,  lH?in  gat  first  separated  from  the  Latissimua 
dorai  by  a  considerable  interval;  but  both  muscles  gradually  converge  towards  the 
outer  part  of  this  npace. 

Peculiaritiea.  In  muscular  subjects,  the  atemal  origins  of  the  two  Pectoral  muscles  are 
Beparated  only  by  a  narrow  inteiTal ;  but  this  interval  is  enlarged  where  these  muBcles  are 
ill  developed.  Very  rarely,  the  whole  of  the  sternal  portion  is  deficient.  Occasionally, 
one  or  two  additional  muscular  slips  ariBc  from  the  aponeurosis  of  the  Extenial  oblique, 
and  become  united  to  the  lower  margin  of  the  Pectoralis  major.  A  slender  muscular  slip 
is  occasionally  found  lying  pai-allel  with  the  outer  margin  of  the  sternum,  overlapping  the 
origin  of  the  pectoral  muscle.  It  is  attached,  by  one  end,  to  the  upper  part  of  the  sternum, 
near  the  origin  of  the  stemo-mastoid ;  and,  by  the  other,  to  the  anterior  wall  of  the  sheath 
of  the  rectus  abdominis.     It  has  received  the  name  '  rectus  stemahs.' 

DiMfCtion.  Detach  the  Pectoralia  major  by  dividing  the  muscle  along  its  attachment  to 
the  clavicle,  and  by  making  a  vertical  incision  through  its  substanoe  a  little  external  to  its 
line  of  attachment  to  the  stoniuro  and  coKtal  cartilages.  The  muscle  should  then  be 
reflected  outward.<s  and  its  tendon  carefully  examined.  The  Pectoralis  minor  is  now 
eipoised,  and  immedjat^-ly  above  it,  in  the  interval  between  its  upper  border  and  the 
clavicle,  a  strong  fascia,  the  costo-coracoid  membrane. 

The  costo-coracoid  inembrnne  protects  the  axillary  vessels  and  nerves:  it  is 
veiy  thick  and  dense  externally,  where  it  is  attached  to  the  coracoid  process,  and 
is  eontinuouB  with  the  fascia  of  the  arm;  more  internally,  it  is  connected  with  the 
lower  border  of  the  clavicle,  as  far  as  the  inner  extremity  of  the  first  rib:  traced 
downwards,  it  paft«es  behind  the  Pectoralis  minor,  surrounding,  in  a  more  or  less 
cojupletc  sheath,  (he  axillary  vessels  and  nerves;  and  above,  it  sends  a  prolongation 
behind  the  Subiscbivius,  which  is  attached  to  the  lower  Ixtrder  of  the  clavicle,  and 
8i>  encloses  the  muscle  in  a  kind  of  sheath.  The  costo-coracoid  membr.ane  is 
pierced  by  the  cephalic  vein,  the  acromial-thoracic  artery  and  vein,  suj>erior 
thoracic  artery,  and  anterior  thoracic  nerve. 

The  Pectorai'ts  Minor  (fig.  170)  is  a  thin,  flat,  triangular  muscle,  situated  at 
the  upper  jmrt  of  the  thorax,  beneath  the  Pectoralis  major.  It  arises,  by  three 
tendinous  digitations,  from  the  upper  margin  and  outer  surfaee  of  the  third,  fourth, 
fljid  fifth  rib.«.  near  tlieir  cartihiges,  and  from  the  aponeurosis  covering  the  inter- 
costal muscles:  the  fibres  pass  upwards  and  outwards,  and  converge  to  form  a  fiat 
tendon,  which  is  inserted  into  the  anterior  border  of  the  coracoid  process  of  the 
scapula. 

Relations.  By  its  anterior  surface,  with  the  Pectoralis  major,  and  the  superior 
^*  thoracic  vessels  and  nerves.     By  its  posterior  surface^  with  the  ribs.  Intercostal     h 
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muscles,  Seiratus  nia^nus^  tlie  axillary  apace,  aud  the  axillary  vessels  and  nerves. 
Its  upfM?r  b<->rder  is  separnted  tVotu  the  clavicle  by  n  triun<j^iiljir  interval,  broad 
ialemally,  narrow  externally,  bouuded  in  front  l>y  the  eosto-coracoid  m(?mbrane, 
and  internally  by  the  ribs.     In  this  space  are  seen  the  axillary  veesels  and  nerves. 

The  costo-coracoid  membrane  should  now  be  removed,  when  the  Subclaviua  muscle 
will  be  seen. 

The  Subclavius  is  a  long,  thin,  spindle-shaped  muscle,  placed  in  the  interval. 
tietween  the  clavicle  and  the  first,  rib.  It  arises  by  a  short,  thick  tendon  from 
the  Cartilage  of  the  fir!*t  rib,  iu  front  of  the  rhomboid  ligament;  the  fleshy  fibres 
proceed  obli(jijeIy  outwards,  to  be  inserted  into  a  deep  groove  on  the  under  surface 
of  the  middle  third  of  the  clavicle. 


170. — Miascles  of  the  Chest  and  Front  of  the  Arm,  with  the  boundaries 
of  the  Axilla. 
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Relation*.  By  ita  upper  surface,  with  the  clavicle.  By  its  vnder  surface^  it  ia 
Fepamted  from  the  first  rib  by  the  axillary  vessels  and  nerves.  Its  anterior 
surface  is  separated  from  the  Pectoralts  major  by  n  strong  aponeurosis,  which 
with  the  clavicle,  forma  an  osteo-fibrous  sheath  in  which  the  muacle  is  enclosed. 

If  the  costal  attaobroent  of  the  Pectondis  raioor  is  divided  across,  and  the  muscle 
reflected  outwards,  the  axillary  veaaels  and  nerves  are  brought  fully  into  view,  and  should 
be  examined. 

Nerves.  The  Pectoral  muscles  are  supplied  by  the  anterior  thoracic  nerves;  the 
Subclavius,  by  a  filament  from  the  cord  formed  by  the  union  of  the  fifth  and  eixtti 
cervical  ncrvee. 
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Actions.  If  tbe  ann  has  been  niiiied  by  the  Deltoid,  the  Pectoralis  major  will, 
conjointly  with  the  Latisssimus  dorsi  and  Teres  raiijor,  depress  it  to  the  side  of  the 
chest;  and,  if  acting  singly,  it  will  draw  the  arm  across  the  front  of  the  chest. 
The  Pectoralis  minor  depresses  the  point  of  the  shoulder,  drawing  the  scopulu 
downwards  and  inwards  to  the  thorax.  The  Subclavius  dejn'csscs  the  shoulder, 
drawing  the  clavicle  downwards  and  forwards.  When  the  arms  are  fixed,  all  three 
muscles  act  upon  the  ribs,  drawing  them  upwards  and  cxpauding  the  chest,  and 
thus  becoming  very  important  agents  in  forced  inspiration.  Asthmatic  putieutij 
always  assume  this  attitude,  fixiitg  the  i^houlderu,  so  that,  all  these  muscles  may 
be  brought  into  action  to  assist  in  dilating  the  cavity  of  the  chest. 

LATE14AL    TlIOltArJC    REGION. 

Serratue  Magnus. 

The  Serratus  Magnus  is  a  broad,  thin,  and  irregularly  quadrilateral  muscle, 
situated  at  the  upper  part  and  side  of  the  chest.  It  arises  by  nine  fleshy  digita- 
tions  from  the  outer  surface  and  upper  border  of  the  eight  upper  ribs  (the  second 
rib  having  two),  and  from  the  aponeurosis  covering  the  upper  intercostal  spaces, 
and  is  inserted  itito  the  whole  length  of  the  inner  margin  of  the  posterior  border 
of  the  scapula.  This  muscle  has  l>een  divided  into  lluce  portions,  a  superior, 
middle,  and  inferior,  on  account  of  the  difference  in  the  direction,  and  in  the  extent 
of  attachment  of  eaeh  part.  The  up|K^r  portion,  separated  from  the  rest  by  a 
cellular  interval,  is  a  narrow,  but  diick  fasciculus,  which  arises  by  two  digitations 
from  the  first  and  second  ribs,  and  from  the  aponeurotic  arch  between  them;  its 
fibres  proceed  upwards,  outwards,  and  l}ack wards,  to  be  inserted  into  the  triangular 
smooth  surfaee  on  the  inner  side  of  the  superior  angle  of  the  scapula.  The  middle 
portion  of  the  muscle  arises  by  three  digitations  from  the  second,  third  and  fourth 
ribs,  it  forms  a  thin  and  broad  muscular  layer,  which  proceeds  horizontally  back- 
wards to  be  inserted  into  tho  posterior  border  of  the  scapula^  between  the  siipcrior 
and  inferior  angles.  The  lower  portion  arises  from  the  fifeh,  sixth,  seventh  and 
eighth  ribs,  by  four  digitations,  in  the  intervals  tn^tween  wliich  are  received  cor- 
responding processes  of  the  External  olditiue;  the  filires  pass  upwards,  outwards, 
and  backwards,  to  be  inserted  into  the  inner  surface  of  tlie  inferior  angle  of  the 
Bcapula,  by  an  attachment  partly  muscular,  partly  tendinous. 

Relations.  This  muscle  is  covered,  in  front,  by  the  Pectoral  muscles;  behind, 
by  the  Subscapnlaris;  above,  by  the  axillary  vessels  and  nerves.  Its  deep  surface 
rests  upon  the  ribs  an<l  intercostal  miiselea. 

Nerves.  The  Serratus  raagnus  is  supplied  by  the  posterior  thoracic  nerve. 

Actions,  The  Serratus  magnus  is  the  most  importanL  external  inspiratory 
muscle.  When  the  sliouldere  are  fixed,  it  elevates  the  ribs,  and  so  dilates  tho 
cavity  of  the  chest,  assisting  the  Pectoral  and  tSubclavius  muscles.  This  muscle, 
especially  its  middle  and  lower  segments,  draws  the  base  and  inferior  angle 
of  the  scapula  forwards,  and  so  raises  the  point  of  the  shoulder  by  causing  a 
rotation  of  the  bone  on  the  side  of  the  ehest;  assisting  the  Trapezius  muscle  in 
supporting  weights  upon  the  shoulder,  the  thorax  being  at  the  same  time  fixed  by 
preventing  the  escape  of  the  included  air. 

Direction.  After  completing  the  tUssection  of  tho  axilla,  if  the  muscles  of  the  back  have 
been  dissected,  the  uplMjr  extremity  should  be  separated  from  the  trunk.  Saw  through 
the  clavicle  at  its  centrei,  and  then  cut  throu  gh  the  muscles  which  connect  the  scapula  and 
arm  with  the  trunk,  viz.,  the  Pectoralis  minor,  in  front,  Serratus  magnus,  at  the  side,  and 
the  Levator  anguli  scapulaj,  the  Rhomboids,  Trapezius,  and  Latissimus  dorsi  behind. 
These  muscles  shoukl  b^  cleaned  and  traced  to  their  respective  insertions.  Then  make 
on  incision  through  the  integimient,  commencing  at  the  outer  third  of  the  clavicle,  and 
extending  along  the  margin  of  that  bone,  the  acromion  process,  and  spine  of  the  scapula: 
tbe  integument  should  be  dissected  from  above  downwards  and  outwards,  when  the  fascia 
covering  the  Deltoid  is  exposed  (Bg.  168,  No.  3). 

The  superficial  fascia  of  the  upper  extremity,  is  a  thin  celkilo-fihrous  lamina, 

containing  between  its  layers  the  superficia!  veins  and  lymphatics,  and  the  cula- 

neous  nerves.     It  is  most  distinct  In  front  of  the  elbow,  and  contains  very  large 
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superficial  veins  aod  nerves;  in  the  hand  it  Is  hardly  demonstrable,  the  integument 
being  cloeeij  adherent  to  the  deep  fascia  by  dense  fibrous  bauds.  Small  eubcu* 
taneous  btirsie  are  found  in  this  fascia,  over  the  acromion,  the  olecranon,  and  the 
knuckles.  The  deep  fascia  of  the  upper  extremity  comprises  the  aponeurosis 
of  the  shoulder,  arm,  and  forearm,  the  anterior  and  posterior  annular  ligaments  of 
the  carpus,  and  the  palmar  fascia.  These  will  be  considered  in  the  description 
of  the  muscles  of  the  several  regions. 

Acromial  Reuiox. 
Deltoid. 

The  deep  fascia  covering  the  Deltoid  (deltoid  aponeurosis),  is  a  thick  and 
strong  fibrous  layer,  which  encloses  the  outer  surface  of  the  muscle,  and  seuds  down 
numerous  prolongations  between  its  fasciculi;  it  is  continuous,  internally,  with  the 
(kdcia  covering  the  great  Pectoral  muscle;  behind,  with  that  covering  the  Infra- 
spinatus and  back  of  the  arm  :  above,  it  is  attached  to  the  clavicle,  the  acromion, 
and  spine  of  the  scapula. 

The  DekoUi  is  a  large,  thick,  triangular  muscle,  which  forms  the  convexity  of 
the  shoulder,  and  hasn-eeived  its  name  from  its  resfmblmice  to  the  Greek  letter  ^ 
reversed.  It  surrounds  the  shouider -Joint  in  the  greater  part  of  its  extent, 
covering  it  on  its  outer  side,  and  iu  front  and  behind.  It  arises  from  the  outer 
third  of  t!ie  anterior  border  and  upper  surface  of  the  clavicle;  from  the  outer 
margin  and  upper  surface  of  the  acromion  process;  and  from  the  whole  length  of 
the  lower  border  of  the  spine  of  the  scapula.  From  this  extensive  origin,  the 
fibres  converge  towards  their  inseitiou,  the  middle  passing  vertically,  the  anterior 
obliquely  backwards,  the  posterior  obliqueiy  forwards;  they  unite  to  form  a  thick 
tendon,  which  is  inserted  into  a  rough  prominence  on  the  middle  of  the  outer  side 
of  the  shaft  of  the  humerus.  This  muscle  is  remarkably  coarse  in  texture,  and 
intersected  by  throe  or  four  tendinous  laminie;  these  are  attached,  at  intervals,  to 
the  clavicle  and  acromion,  extend  into  the  substance  of  the  muscle,  and  give  origin 
to  a  number  of  fleshy  fibres.  The  largest  of  these  laminae  extends  from  the 
stunmit  of  the  acromion. 

Relations.  By  its  superficial  surface^  with  the  Flatysma,  Bupra-acroraial  ncrvea, 
the  superficial  fascia,  and  integument.  Its  deep  surjhce  is  separated  from  the 
bead  of  the  humerus  by  a  large  sacculated  synovial  bursa,  and  covers  the  curacoid 
process,  coraco-acromial  ligament,  Pectoralis  minor,  Coraco-brachialis,  both  heads 
of  the  Biceps,  tendon  of  the  Pectoralis  major,  Teres  minor,  scapular,  and  external 
beads  of  the  Triceps,  the  circumflex  vessels  and  nerve,  and  the  humerus.  Its 
anterior  border  is  separated  ft'om  the  Pectoralis  major  by  a  cellular  interspace, 
which  lodges  the  cephalic  vein  and  descending  branch  of  the  thoracico-acromialis 
artery.     Its  posterior  border  rests  on  the  Infraspinatus  and  Triceps  muecles. 

A^erves.   The  Deltoid  is  supplied  by  the  circumflex  nerve. 

Actions,  The  Deltoid  raises  the  arm  directly  irom  the  side,  so  as  to  bring  it  at 
right  angles  with  the  trunk.  Its  anterior  fibres,  assisted  by  the  Pectoralis  major, 
draw  the  arm  forwards;  and  its  posterior  fibres,  aided  by  tlie  Teres  major  and 
Latissimui)  dorsi,  draw  it  backwiU'ds. 

BtMectt'on. — Divide  the  Deltoid  across,  near  its  upper  part,  by  an  incision  carried  along 
the  mai^gin  of  the  clavicle,  the  acromion  process,  and  spine  of  the  scapula,  and  reflect  it 
downwards;  the  bursa  will  bo  seen  on  its  under  surface,  as  well  as  the  circumflex  vessels 
and  nervea.    The  insertion  of  the  muscle  should  be  carefully  examined. 

Anterior  Scapular  Region. 

Subscapularis. 

The  subscapular  aponeurosis  is  a  thin  membrane,  attached  to  the  entire  cir- 
cumference of  the  subscapular  fossa,  and  afibrding  attachment  hy  its  inner  surface 
to  flome  of  the  fibres  of  the  Subscapularis  muscle :  when  this  is  removed,  the  Sub- 
BCftpuIaris  muscle  is  exposed. 
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The  Subscapularis  is  a  large  triangular  muscle,  which  fills  up  the  subscapular 
fossa,  arising  IVom  its  internal  two-thirds,  with  the  exception  of  u  narrow  margin 
along  the  posterior  border,  ami  the  inner  side  of  the  superior  and  interior  angles, 
which  afford  attiichujent  to  the  Serralus  uiagnus.  Some  filires  arise  from  tendinous 
lamina?,  which  intersect  the  muscle,  and  are  attached  lo  ridgee  on  the  bone;  and 
others- from  an  aponeurosis,  whieli  separates  the  muscle  from  the  Teres  major  and 
the  long  head  of  the  Triceps.  The  fibres  pass  outwards,  and^  gradually  converging, 
terminate  in  a  tendon,  whieli  is  inserted  into  the  lesser  tuberoaity  of  the  humerus. 
Those  fibres  which  arif?e  from  the  axillary  border  of  the  scapida,  are  inserted  into 
the  neck  of  the  humerus  t^  the  extent  of  an  inch  below  the  tuberosity.  The  tendon 
of  the  muscle  i«  in  close  contact  with  the  capsular  ligament  of  the  shoulder-joint, 
and  glides  over  a  large  bnrsa,  which  separates  it  from  the  base  of  the  coracoid 
process.  This  bursa  communicates  with  the  cavity  of  the  joint  by  an  aperture  in 
the  CAjisiilar  ligament. 

Relations,  By  its  anterior  surface^  with  the  Serratus  raaguus,  Coraco-brachialia» 
and  Biceps,  and  the  axillary  vessels  and  nerves.  By  its  posterior  surface^  with 
the  scapula,  the  subscapular  vessels  and  nerves,  and  the  capsular  ligament  of 
the  shoulder -joint.  Its  lotoer  border  is  contiguous  with  the  Teres  major  and 
Latissimus  dorsi. 

^"erves.  It  is  supplied  by  the  subscapular  uerres. 

Actions.  The  Subs^capularis  rotates  the  head  of  the  butnerua  inwards;  when 
the  arm  is  raised,  it  draws  the  humerus  downwards.  It  is  a  powerful  defence  to 
the  front  of  the  shoulder -joint,  preventing  displacement  of  the  hea4  of  the  bone 
forwards. 

Posterior  Scapular  Regiok. 


Supraspinatus. 
InfraspiuatuF. 


Teres  Minor. 
Teres  Major. 


Dissection,  To  expose  these  muscles,  and  to  examine  thoir  mode  of  insartton  into  the 
humerus,  detach  the  Deltoid  and  Trape?ciu»  from  their  attachmeut  to  the  »piu0  of  the 
Bcupula  and  acromion  process.  Remove  the  oluvicle  by  dividing  the  ligaments  connecting 
it  with  the  coracoid  process,  and  separate  it  at  its  ariicidatiun  with  itsscapuJa  :  divide  the 
acromion  process  near  its  root  with  a  saw.  The  fragments  being  removed,  the  tendons 
of  the  ixiaterior  Scapular  muscles  will  be  fully  exposed,  aud  can  ba  examined.  A  block 
should  be  placed  beneath  the  shouldor-joint,  so  as  to  make  the  muscles  tense. 

The  supraspinous  aponeurosis  is  a  thick  and  dense  membranous  layer,  which 
completes  the  osseo-fibrons  case  in  which  the  S«praspinatus  muscle  is  contained; 
affording  attachment,  by  its  iuuer  surface,  to  some  of  the  fibres  of  the  muscle. 
It  is  thick  internally,  but  thinner  externally  under  the  coraco-acromial  ligament. 
When  this  fa.ncia  is  removed^  the  Supraspinatus  muscle  is  exposed. 

The  iSupraspimitfis  muscle  occupies  the  whole  of  the  supraspinous  fossa,  arising 
from  its  internal  two  thirds,  and  from  tlie  strong  fascia  which  covers  its  surface. 
The  muscular  fibres  converge  to  a  tendon,  which  passes  across  the  capsular  liga- 
ment of  the  shoulder-joint,  to  which  it  is  intimately  adherent,  and  is  inserted  into 
the  highest  of  the  three  facets  on  the  great  tuberosity  of  the  humerus. 

Eclatio/ts.  By  its  upper  surface,  with  the  Trapezius,  the  clavicle,  the  acromion, 
the  coraco-acromial  ligament,  and  the  Deltoid.  By  its  under  surface,  with  the 
scapuloj  the  suprascapulai'  vessels  and  nerve,  and  upper  part  of  the  shoulder- 
joint. 

The  infraspinous  aponeurosis  is  a  dense  fibrous  membrane,  covering  in  the 
Infraspinatus  muscle,  and  attached  to  the  circumference  of  the  iufraspinous  fossa; 
it  affords  attachment,  by  its  inner  surface,  to  some  fibres  of  that  muscle,  is  con- 
tinuous externally  with  the  fascia  of  the  arm,  and  gives  off  from  its  under  surface 
intermuscular  septa,  which  separate  the  Infraspinatus  from  the  Teres  minor,  and 
the  latter  from  the  Teres  major. 

Tlje  Infraspinatus  is  a  thick  triangular  muscle,  which  occupies  the  chief  part 
of  the  inlraspinous  fossa,  arising  by  fieahy  fibres,  from  its  internal  two  thirds; 
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And  bj  tendinous  fibres,  from  the  ridges  on  its  surface :  itulso  arises  from  a  strong 
fascia  which  covers  it  exremally,  and  separates  it  from  the  Teres  major  and 
minor.  The  tibros  converge  to  a  tendon,  which  glides  over  the  concave  borfler  of 
the  spine  of  the  scapula,  and,  passing  across  the  capsulai'  ligament  of  the  shoulder- 
joint,  is  inserted  into  the  middle  facet  on  the  great  tulwrosity  of  the  humerus. 
The  tendon  of  this  muscle  is  occasionally  sepiirated  from  the  spine  of  the  scapula 
by  a  synovial  bursa,  which  communicates  with  the  synovial  membrane  of  the 
sboalder-joint. 

Helationg.  By  its  posterior  surface,  with  the  Deltoid,  the  Trapezius,  Latissimus 
dorsi,  and  the  integument.  By  its  anterior  surface^  with  the  scapula,  from  which 
it  is  separated  by  the  superior  and  dorsalis  scapulie  vessels,  and  with  the  capsular 
ligament  of  the  shoulder-joint.  Its  lower  border  is  in  contact  with  the  Teres 
minor,  and  occasiionally  united  with  if,  ami  with  the  Teres  major. 

The  Teres  Minor  is  a  mirrow,  elongated  muscle,  which  lies  along  the  inferior 
boirder  of  the  scapula.  It  arises  from  the  dorsal  surface  of  the  axillary  border  of 
the  scapula  for  the  upper  two-thirds  of  its  extent,  and  from  two  aponeurotic 
laminiE,  one  of  which  separates  this  muscle  from  the  Infraspinatus,  the  other  from 

171. — Muscles  on  the  Dorsum  of  the  Scapula  and  the  Tnceps. 


the  Teres  major;  its  fibres  pass  oblifiuely  upwards  and  outward?,  and  terminate  in 
a  tendon,  which  is  inserted  into  the  lowest  of  the  three  facets  on  the  great  tube- 
rosity of  the  humerus,  and,  by  fleshy  fibres,  into  the  humerus  immediately  below 
it.  The  teudon  of  ibis  muscle  passes  across  the  capsular  ligament  of  the 
shoulder-joint. 

Relations.  By  its  posterior  surface^  with  the  Deltoid,  Latissimus  dorsi,  and 
integument.  By  its  anterior  surface,  with  the  scapula,  the  dorsal  branch  of  the 
sobscapalar  artery,  the  long  head  of  the  Triceps,  and  the  s\iou\deT-*^<ji'\x^\..    ^'^  \\a 
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upper  border^  with  the  Infraspinatus.    By  its  fower  border^  with  the  Teres  major, 

from  which  it  \a  separated  anteriorly  by  tlie  long  head  of  the  Triceps. 

The  Teres  Major  h  a  broad  and  sioinewhat  flattened  muscle,  which  arises  from 
the  dorsal  aspect  of  the  inferior  an^le  of  the  ecapula,  and  from  the  fibrous  septa 
interposed  between  it  and  the  Teres  minor  and  Infraspinatus;  the  fibres  are 
direct^^^d  upwards  ami  outward?,  ami  tenninate  in  a  flat  tendon,  about  two  inches 
in  length,  whicb  13  inserted  into  the  posterior  bicipitHl  ridge  of  the  humerus.  The 
tendon  of  tbi:^  rnu^4^1e,  at  itss  insertion  into  the  humerus,  lies  behind  that  of  the 
Latisyimus  dorsi,  i'rom  which  it  is  separated  by  a  synovial  bursa. 

Relations.  By  its  posterior  surfacey  with  the  integument,  from  which  it  is 
separated^  internally,  by  the  Latissimus  dorsi;  and  externally,  hy  the  long  head  of 
the  Tricepr?.  By  its  anterior  surface^  with  the  Subscapulari?,  Latissimus  dorsi, 
Coraco-brachialis^  short  head  of  the  Biceps,  the  axillary  vessels,  and  brachial 
plexus  of  nerves.  Its  npper  border  is  at  flrst  in  relation  with  the  Teres  minor, 
from  which  it  is  afterwards  separated  hy  the  long  head  of  the  Triceps.  Its 
lower  border  forms,  in  conjunction  with  the  Lntissimua  dorsi,  part  of  the  posterior 
boundary  of  the  axilla. 

Nerves.  The  Supra  and  Infraspinatus  muscles  are  supplied  by  the  supra- 
scapular nerve;  the  Teres  minor,  by  the  circumflex,  and  the  Teres  major,  by  the 
subscn[>ular. 

Actions.  The  Supraspinatus  assists  the  Deltoid  in  raising  the  arm  from  the 
side;  its  action  must,  therefore,  be  very  feeble,  from  the  very  disadvantageous 
manner  in  which  the  force  is  applied.  The  Infraspinatus  and  Teres  minor  rotate 
the  head  of  the  humerus  outward:?;  when  the  arm  is  raised,  they  assist  in  retaining 
it  in  that  position,  and  carrying  tt  backwards.  One  of  the  most  important  uses  of 
these  three  muscles,  is  the  great  protection  they  afford  to  the  shoulder-joint,  the 
Siipraspinatus  supporting  it  above,  jind  preventing  displacement  of  the  head  nf 
the  humerus  upwards,  Avhilst  tlic  Infraspinatus  and  Teres  minor  protect  it  bf^*hiiul, 
and  prevent  dislocatiiiu  backwards.  The  Teres  major  assists  the  Latissimus  dorsi 
in  drawing  the  humerus  downwards  and  backwards  when  previously  raised,  and 
rotating  it  iuwanb;  wlrcn  the  arm  is  fixed,  it  may  assist  the  Pectoral  and  Latis- 
simus dorai  muscles  in  drawing  the  trunk  forwards. 


AXTCIUOR    IIl'AtERA.L    RecIOX. 


Coraco-Braehiali  s. 


Biceps. 


Brachialis  Anticus. 


Disfcrtion.  Tlie  arm  \iemg  pkced  on  the  table,  with  the  front  siurfac©  uppermost,  make 
a  vertical  incision  through  the  integument  along  the  middle  line,  from  the  middle  of  the 
interval  between  the  folds  of  the  axilla,  to  about  two  inches  below  the  elbow-joint,  where 
it  should  be  joined  by  a  transverse  incision,  extending  from  the  inner  to  the  out^r  aide  of 
the  fore  arm  ;  the  two  flaps  being  reflected  on  either  side,  the  fascia  should  be  examined. 

The  deep  fascia  of  the  arm,  continuous  with  that  covering  the  shoulder  nnd 
front  of  the  great  Pectoral  muscle,  is  attached,  above,  to  the  clavicle,  acromion, 
and  spine  of  the  scapula;  it  forms  a  thin,  loose,  membranous  sheath  investing  the 
muscles  of  the  arm,  sending  down  septu  between  thenu  ami  composed  of  fibres 
disposed  in  a  circular  or  spiral  direction,  and  connected  together  by  vertical  fibres. 
It  diifers  in  thickness  at  different  parts,  being  thin  over  the  Biceps,  but  thicker 
where  it  covers  the  Triceps,  and  over  the  condyles  of  the  humerus:  it  is  strengthened 
by  fibrous  aponeuroses,  derived  from  the  Pocroralis  major  an<l  Latissimus  dorsi, 
on  the  inner  side,  and  from  the  Deltoid,  externally.  On  either  side  it  gives  oflT 
a  strong  intermuscular  septum^  which  is  attached  to  the  condyloid  ridge  and 
condyle  of  the  humerus.  These  septa  serve  to  f^eparate  the  muscles  of  the  anterior 
from  those  of  the  posterior  brachial  region.  The  external  intermuscular  septum 
extends  from  the  lower  part  of  the  anterior  bicipital  ridge,  along  the  external 
condyloid  ridge,  to  the  outer  condyle;  it  is  blended  with  the  tendon  of  the  Deltoid; 
gives  attfiichment  to  the  Triceps  behind,  to  the  Brachialis  anticus.  Supinator 
)onguB,  and  Extensor  carpi  radialis  longior,  in  front;  nnd  is  perforated  by  th« 
muscuJo'Spirnl  nerve,  and  superior  profunda  avlery.     The  internal  iiifrrmwFrular 
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•eptum,  thicker  tlian  the  preceding,  extends  from  the  lower  i>art  of  the  posterior 
lip  of  tlie  bicipital  groove  bciow  the  Teres  major,  along  the  internal  condyloid 
ridge  to  the  inner  condyle;  it  is  blended  with  the  tendon  of  the  Coraco-brachialis, 
and  affords  attftchniont  to  the  Triceps  behind,  and  the  Brachialis  onticus  in  front. 
It  is  perforated  by  the  ulnar  nerve,  and  the  inferior  profunda  and  anastomotic 
arteries.  At  the  elbow,  the  dee|)  fa^<cia  take.s  attachment  to  all  the  prominent 
points  round  the  joint,  and  is  continuous  with  the  fascia  of  the  forearm.  On 
the  removal  of  thijs  fascia,  the  rausrles  of  the  anterior  humeral  region  are  exposed. 
The    Cornea- Jirachiniis,  the   smallest  of  the    three   muscles   in    this   region,  is 

IBittiated  at  the  upper  and  inner  part  of  the  arm.      It  arisea  by  fleshy  fibres  from 
the  apex  of  the  eoracoid  process,  in  common  with  the  short  head  of  the  Biceps, 
and  from   the   intermuscular  geptiim   between   the  tvi'o  muscles;  the   fibres  pass 
downwards,  backwards,  and  a  little  outwards,  to  be   inserted  by   means  of  a  flat 
tendon  into  a  rough   ridge  at   the   middle  of  the   inner  side  of  the  shaft  of  the 
humerus.     It  is  perforated  by  the  museulo-cutaneous  nerve.     The   inner   border 
of  the  muscle  forms  a  guide  to  the  position  of  the  vessel,  in  tying  the  brachial 
artery  in  the  upper  part  of  its  course. 
Relations.  By  \U  anterior  surface^  with  the  Deltoid  and  Pectoralis  major  above, 
apd  at  its  iDsertion  with   the  brachial  vessels  and  median  nerve  which  cross  it. 
mj  Its  posterior  surface,  witli  llie  tendons  of  the  Subscapularis,  Latii^stmus  dorsi, 
and  Teres  major,  the  short  head    of  the    Tricepn.,  the    huraern^^,  and   the  anterior 
I    circumflex  vessels.     By  its  inner  border^  with  tlie  brachial  artery,  and  the  median 
and   musculo-cutaneous  nerves.     By  its  outer  border^  with  the  short  head  of  the 
Biceps  and  Brachialis  antlcus. 
The   Biceps  is   a   long   fusiform   muscle,  occupying  the  whole  of  the  anterior 
surface    of  the   arm,  and  divided  above   into  two  portions  or  heads,   from  which 
circumstance  it  has  received  its  name.     The  short  head  arisea  by  a  thick  flatti-ned 
tendon  from   the  apex  of   the    eoracoid    process,  in  common     with  the  Cornco- 
brachialis.     The  long  head  arises  from  the  upper  margin  of  the  glenoid  cavity, 
bjr  a  long  rounded  tendon,  which  is  continuous  with  the  glenoid  ligament.     This 
tendon  arches  over  the  head  of  the  humerus,  being  enclosed  in  a  special  sheath  of 
tlie  synovial  membrane  of  the  shoulder  joint;  it  then  pierces  the  capsular  ligament 
at  its  attachment  to  the   humerus,  and  dcfcends  in  the  bicipital  groove,  in  which 
^^     it  is  retained  by  a  fibrous  prolongation   from   the  tendon  of  the  Pectoralis  major. 
^K    The  fibres  from  this  tendon  form  a  rounded  belly,  and,  about  the  middle   of  the 
^H    arm,  join  with  the  portion  of  the  muscle  derived  from  the  short  head.     The  belly 
^M    of  the  muscle,  narrow  and  somewhat  flattened,  terminates  above  the  elbow  in  a 
^^vj^tened  tendon,  which   is  inserted  into   the  back    part  of  the   tviberosity   of   the 
^^^QMius,  a  synovial  burs^a  l>eing  interposed  between  the  tendon  and  the  front  of  the 
tuberosity.     The  tendon  of  the  muscle  is   thin   and   broiid;  as  it  approaches  the 

I  radius  it  becomes  narrow  and  twisted  upon  itself,  being  applied  by  a  flat  surface 
to  the  back  part  of  the  tuberosity:  opposite  the  bend  of  the  elbow  the  tendon 
gives  ofl;  from  its  inner  side,  a  broad  aponeurosis,  which  passes  ohHrjuely  down- 
wards and  inwards  across  the  bnichial  artery,  and  is  continuous  with  the  fascia  of 
the  forearm.  The  inner  border  of  this  musi^le  forms  a  guide  to  the  position  of 
the  vessel,  in  tying  the  brachial  iirtery  in  the  middle  of  the  arm,* 
ReJntinns.  Its  anterior  surface  is  overlapped  above  by  the  Pectorahs  major  and 
Deltoid;  in  the  rest  of  its  extent  it  is  covered  by  the  superficial  and  deep  fasciae 
and  the  integument.  Its  posterior  sitrfaee  rests  on  the  shoulder  joint  and  humerus, 
from  which  it  is  separated  by  the  Suhscaptilaris,  Teres  major,  Latissimus  dorsi, 
Brachialis    anticus,    and    the    musculo-cutaneous    nerve.      Its   inner   border  is   in 

•  A  third  head  to  the  Biceps  is  occasionally  found  (Theile  says  as  often  as  once  in  eight 
or  nine  subjects),  arisiug  at  the  upper  and  inner  part  of  the  Brachialia  anticus,  with  the 
fibres  of  which  it  is  continuous,  and  inserted  into  the  bicipital  fsscia  and  inner  side  of 
the  tendon  of  the  Biceps.  In  most  cases,  this  additioriRl  shp  posses  behind  the  brachial 
artery  in  its  course  down  the  arm.  Occasionally  the  third  head  consists  of  two  slips,  which 
pass  do^%^l,  one  in  front,  the  other  behind  the  artery,  concealing  tho  veeaeV  \u  H;^3l«\cwi«c 
half  of  the  ario. 
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rcIatioT)  with  the  Coraco-brachialis,  the  brachial  vcBsels,  and  median  nerre;  its 
outer  border^  witli  the  Deltoid  and  Supinator  longus. 

The  Brnchialh  Antic ns  is  a  broad  muscle,  wliicli  covers  the  elbow  joint  and 
the  tower  half  of  the  front  of  the  humerus.  It  is  somewhat  compressed  from 
before  backward,  aiid  is  broader  in  the  middle  than  at  either  extremity.  It  arises 
from  the  lower  half  of  the  outer  and  inner  surfaces  of  the  shai't  of  the  humerus, 
commencing  above  at  the  insertion  of  the  Deltoid,  which  it  embraces  hy  two 
anguliir  processes,  extending  below»  to  within  an  inch  of  the  margin  of  the 
articular  surface,  and  limited  on  each  side  by  the  external  and  internal  borders  of 
the  shaft  of  the  humerus.  It  also  arises  from  the  intermuscular  septa  on  each 
jiide,  hut  more  extensively  from  the  inner  than  the  outer.  It  fibres  converge  to  » 
thick  tendon,  which  is  inserted  into  a  rou^h  depression  on  the  under  surface  of 
the  coronoid  process  of  the  uhia,  being  received  into  an  interval  between  two 
fleshy  slips  of  the  Flexor  digitoruni  profundus. 

Relations.  By  its  anterior  surface^  witli  the  Biceps,  the  brachial  vessels,  mus- 
culo-cutaneoiis,  and  median  nerves.  By  its  posterior  surface,  with  the  humerus 
and  front  of  the  elbow  joint  By  Itsijiner  border,  with  tlie  Triceps,  ulnar  nerve, 
and  Pronator  radii  teres,  from  which  it  is  separated  by  the  intermuscular  septum. 
By  its  outer  border^  with  the  nnisculo-spiral  nerve,  radial  recurrent  artery,  the 
Supinator  longus,  and  Extensor  carpi  radialts  longior. 

A'erves.  The  muscles  of  thif*  group  are  sujiplied  by  the  musculo-cutane:>u» 
nerve.  The  Brachialis  anticus  receives  an  additional  filament  from  the  musculo- 
spirah 

Actions.  The  Coraco-brachialis  draws  the  humerus  forwards  and  inwards,  and 
at  the  same  time  assists  in  elevating  it  towards  the  scapula.  Tlie  Biceps  and 
Brachialis  anticus  are  flexors  o(  the  forearm;  the  fonner  muscle  is  also  a  supina- 
tor, and  serves  to  render  tense  the  fascia  of  the  Ibrearm  by  means  of  the  hroad 
apoueuroHS  given  off  from  its  tendou.  When  the  forearm  is  fixed,  the  Biceps 
aud  Brachialis  anticus  flex  the  arm  upon  the  forearm,  as  -is  seen  in  efforts  of 
climbing.     The  Brachialis  anticus  forms  an  important  defence  to  the  elbow  joint. 


Posterior  IlriiERAi.  Region. 


Triceps. 


Subanconens. 


The  Triceps  is  situated  on  the  back  of  the  arm,  extending  the  entire  length  of 
the  posterior  surface  of  the  humerus.  It  is  of  large  size,  and  divided  above 
into  three  parts;  hence  its  name.  These  three  portions  have  been  named,  the 
middle,  scapular,  or  long  head,  the  external,  or  long  humeral,  and  the  internal,  or 
short  humeral  head. 

The  middle  or  scapular  head  arises,  by  a  flattened  tendon,  from  a  rough 
triangular  depression,  immediately  below  the  glenoid  cavity,  being  l>lended  at  its 
upper  part  with  the  capsular  and  glenoid  ligaments;  the  muscular  tiltres  pass 
downwards  between  the  two  other  portions  of  tlie  muscle,  and  join  with  thera  in 
the  common  tendon  of  insertion. 

The  external  head  arises  from  the  posterior  surface  of  the  shaft  of  the  humerus, 
between  the  insertion  of  the  Teres  minor  and  the  upper  part  of  the  musculo-spiral 
groove,  from  the  external  border  of  the  huuicrus  and  the  externa!  iniermiiseular 
septum:  the  filjres  from  this  origin  converge  towards  the  common  tendon  of 
insertion. 

The  internal  head  arises  from  the  posterior  surface  of  the  shaft  of  the 
humerus,  below  the  groove  for  the  musculo-spiral  nerve,  commencing  above, 
narrow  and  pointed,  below  the  insertion  of  the  Teres  major,  and  extending  to 
within  an  inch  of  the  trochlear  surface;  it  also  arises  from  the  internal  border  of 
the  humerus  and  internal  intermuscular  septum.  The  fibres  of  this  [wrtion  of  the 
muscle  are  directed,  some  downwards  to  the  olecranon,  whilst  others  converge  to 
tlie  common  tendon  of  insertion. 


POSTERIOR  nUMERAI.  REGION. 
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The  common  tendon  of  the  Triceps  comniences  about  the  mid<lle  of  the  back 
part  of  the  niascle:  it  consists  of  two  Aponeurotic  larainaj,  one  of  which  ia  sub- 
cutaneous, and  covers  the  posterior  surface  of  the  muscle  for  the  lower  half  of  its 
extent:  the  other  is  more  deeply  seated  in  the  substance  of  the  muscle;  alYer 
ivin^  the  attachment  of  the  muscular  fibres,  they  joiu  together  aljove  the 
iw,  and  are  inserted  into  the  back  part  of  the  upper  surface  of  the  olecranon 
a  small  bursa,  occasionally  multilocular,  being  interposed  between  the 
and  the  front  of  this  surface. 

lonn^  hea*l  of  the  Triceps  descends  between  the  Teres  minor  and  Teres 
major,  dividing  the  triangular  space  between  these  two  muaclea  and  the  humerus 
into  two  amaller  spaces*  one  trJan3:ular,  the  other  quatirangular  (tig.  17J).  The 
triangular  space  transmits  the  dc>rsaHs  ecapiilre  vessels;  it  is  bownded  by  the  Teres 
minor  above,  the  Teres  major  below,  and  the  scapular  head  of  the  Triceps  exter- 
nally: the  quadranguhir  space  transmits  the  posterior  circumflex  vessels  and 
nerve;  it  is  bounded  by  the  Teres  minor  above,  the  Teres  major  below,  tlie 
scapular  head  of  the  Triceps  internally,  and  the  humerus  externally. 

Retations.  By  \t»  posterior  surface  with  the  Deltoid  above:  in  the  rest  of  its 
extent  it  is  subcutaneous.  By  its  (inferior  surface^  with  the  humerus,  musculo- 
spiral  nerve,  superior  profunda  vessels,  and  back  part  of  the  elbow  joint.  Its 
tniiidle  or  long  head  is  in  relation,  l^ebind,  with  the  Deltoid  and  Teres  minor;  in 
front,  with  the  Subscapularis,  Latissimus  dorsi,  and  Teres  major. 

The  Snhanconeus  is  a  small  muscle,  distinct  from  the  Triceps,  and  analogous 
to  the  Subcrureus  in  the  lower  limb.  It  may  be  exposed  by  removing  the  Triceps 
from  the  lower  part  of  the  humerus.  It  consists  of  one  or  two  slender  fasciculi, 
which  arise  from  the  humerus,  immediateSy  above  the  olecranon  fossa,  and  are 
inserted  into  the  posterior  ligament  of  the  elbow  joint. 

Nerves.  The  Triceps  and  Subanconeus  are  supplied  by  the  musculo-spiral 
nerve. 

Actions.  The  Triceps  is  the  great  Extensor  muscle  of  the  forearm;  serving, 
when  the  forearm  is  flexed,  to  draw  it  into  a  right  line  with  the  arm.  It  is  the 
direct  antagonist  of  the  Biceps  and  BrachialiH  anticus.  When  the  arm  is  extended, 
the  long  head  of  the  muscle  may  assist  the  Teres  major  and  Lati^simus  dorsi  in 
drawing  the  humiTus  barkwards.  The  long  head  of  the  Triceps  protects  the 
under  part  of  the  shoulder  joint,  and  prevents  displacement  of  the  head  of  the 
humerus  downwards  and  backwards. 


Muscles  of  tite  Forearm. 


^ 


Dissection.  To  dissect  the  forearm,  place  the  limb  in  the  position  indicated  in  fig.  ifiX; 
make  a  vertical  incision  along  the  middle  line  from  the  elbow  to  tha  wriat,  and  a 
traofiverae  incision  at  each  extremity  of  this;  the  flaps  of  integument  being  removed, 
the  fascia  of  the  forearm  ia  exposed. 

The  deep  fascia  of  the  forearm,  continuons  above  with  that  enclosing  the  arm, 
is  a  dense  highly  glistening  aponeurotic  investment,  which  forms  a  general  sheath 
enclosing  the  muscles  in  this  region j  it  is  attached  behind  to  the  olecranon  and 
posterior  Ijorder  of  the  ulna,  and  gives  off  from  its  inner  surface  numerous  intor- 
uscular  septa,  which  enclose  each  muscle  separately.  It  consists  of  circular  and 
ibliqae  fibres,  connected  together  by  numerous  vertical  fibres.  It  ia  much  thicker 
on  the  dorsal  than  on  tlie  palmar  surface,  and  at  the  lower  than  at  the  upper  part 
of  the  forearm,  and  is  strengthened  by  tendinous  fibres,  derived  from  the 
Brachialis  anticus  and  Biceps  in  front,  and  from  the  Triceps  behind.  Its  inner 
surface  gives  origin  to  muscular  fibres,  especially  at  the  upper  part  of  the  inner 
lUid  outer  sides  of  the  forearm,  and  forms  tlie  boundaries  of  a  series  of  conical- 
shaped  cavities,  in  which  the  muscles  are  contained.  Besides  the  vertical  septa 
separating  each  muscle,  transverse  septa  are  given  oflT  both  on  the  anterior  and 
posterior  surfaces  of  the  forearm,  separating  the  deep  from  the  superficial  layer 
of  muscles.  Numerous  apertures  exist  in  the  fascia  for  the  ya&s^o^ti  oK  '^^*%^\% 
and  nerves;  one  of  these,  of  large  size,  situated  at  the  front  of  l\\e  e\\)0^,  %ex'^«.^ 
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for  (he   passage  of  a  communicating  branch  between  the  superficial  and  deep 


veins. 


The  muscles  of  tlio  foicarra  may  be  eiilKlivided  into  groups  corresponding  to 
the  region  they  oet'iipy.  One  group  oecniHe8  the  inner  and  anterior  aspect  ot 
the  forearm,  and  coniprisen  the  Flexor  and  Pronator  muscles.  Another  group 
occupies  it}4  outer  side;  and  a  third,  its  posterior  aspect.  The  two  latter  groupa 
include  all  the  Extensor  and  Supiuutor  muscles. 


17a. — Front  of  the  Left  Forearm. 
Buperficiul  Muscles. 


Anterior  BitAcmAL  Region, 

Superjlcial  Layer, 

Pronator  radii  teres. 
Flexor  carpi  radial  is. 
Palmaris  longu?. 
Flexor  carpi  u 1 11  aria. 
Flexor  sublimis  digitonim. 

These  muscles  take  origin  from  tho 
interniil  condyle  by  a  common  tendon.  > 

The  Promifor  Radii  Teres  lirisos  by 
two  heads.  One*  the  larger  and  more 
Buperficial,  arisea  from  the  humeriiP, 
immediately  above  the  internal  condyle, 
and  from  the  tendon  common  to  the 
origin  of  the  other  muacles;  also  from 
the  fascia  of  the  forearm,  and  inter- 
mui*cuhiir  f*eptum  la-tween  it  and  the 
Flexor  carpi  rndialis.  The  other  head 
is  a  thin  fasciculus,  which  arises  from 
the  inner  side  of  t!ie  eoronoid  process 
of  tho  uhin,  joining  the  preceding  at  an 
acute  angle.  Behveen  the  two  heads 
piisses  the  median  nerve.  The  muscle 
passes  obliquely  across  the  forearm 
from  the  inner  to  the  outer  side,  and 
terminates  in  a  flat  tendon,  which 
turns  orer  the  outer  margin  of  the 
radius,  and  is  inserted  into  a  rough 
ridge  at  the  middle  of  the  outer  surface 
of  the  shaft  of  that  bone. 

Relations.  By  its  anterior  unrface, 
with  the  deep  fascia,  the  Supinator 
longus,  and  the  radial  ves&els  and 
nerve.  By  its  posterior  jrwr/aef,  with 
the  Brachtalis  antieun.  Flexor  eublimis 
digitorum,  the  median  nerve,  and  ulnar 
artery;  tho  small,  or  deep,  head  being 
interposed  between  the  two  latter 
strueturef*.  Its  outer  Itnrder  forms  the 
inner  boundary  of  a  triangular  space, 
in  which  in  placed  the  bracliia!  artery, 
median  nerve,  and  tendon  of  the  Bicepa 
muscle.  lifS  inner  hordcr  is  in  contact 
with  the  Flexor  carpi  radialis. 

The  Flexor  Carpi  Radialis  lies  on  the  inner  side  of  the  preeoding  mu^te. 
It  arises  from  the  internal  condyle  by  the  common  tendon,  from  the  fascia  of  the 
formnn,  mul  from  the  intermuscular  Bcpta  between  it  and  tlic  Pronator  teres,  on 
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the  inside;  tho  Palmaria  longus,  externally;  and  the  Flexor  smblimia  digitorum, 

|Keoeath.     Slender  and  aponeurotic  in  structure  at  its  commencement,  it  increases 

in  size,  and  tenninates  in  a  tendon  which  forms  the  lower  two-thirds  of  its  length. 

This  tendon    passes  throHjrh  a  canal   on  the  oiit^*r  side   of  the  annular  ligament, 

I  run*  through  a  groove  in  the  os  trapezium  (which   is  converted  into  a  canal  by  a 

fibrous  sheath,  and  lined  by  a  synovial  membrane),  and   is  inserted  into  the  ba«*e 

[of  the  metacarpal  bone  of  the   index  finder.     The  radial  artery  lies  between  tho 

U^ndon  of  tin*  muscle  and  the  Spinator  lonj^s,  and  may  easily  be   tied   in  this 

situation. 

Relations.  By  its  superficial  surfaeeyW'xih.  the  deep  fascia  and  the  intejrument. 

^By  it<  deep  turface,  with   the   Flexor  subliinis  digitorum.  Flexor  lonjjns  pollicis, 

,  wrist  joint.     By  its  on/er  border,  with  the  Pronator  radii  teres,  and  the  radial 

els.      By  its  inner  border,  with  the  ralmaris  longus  above,  and   the  median 

[^  nerve  below. 

The  Pnlmaris  Longus  is  a  slender  fusiform  muscle,  lying  on   the  inner  side  of 
[the  prece<!ing.     It  arises  from  the  inner  condyle  of  the  lumicrns   by  the  common 
ion,  from  the  deep    fasciji,  and   the    intermuscular  septa,  l>etwpen    it   and   the 
ent  mu!«cles.      It  terminates  in  a  slender  flattened  tendon,  which   is  in&erted 
I  into  the  annular  ligament,  expanding  to  end  in  the  patmar  fascia. 

Variations,  Thb  muscle  is  often  absent ;  when  present,  it  nreeenta  many  varieties. 
I  Its  desby  belly  is  sometimes  very  long,  or  may  occupy  the  middle  of  the  muscle,  which 
'  is  teudinouH  at  either  extremity;  or  the  Palmaris  may  be  muscidar  at  its  lower  extremity, 
ita  upper  part  being  tendinous.  Occasionally  there  is  a  second  Palmaris  longus  placed  on 
I  the  inner  side  of  the  preceding,  terminating,  bolow,  partly  in  the  annular  ligament  or  faacia, 
I  Azid  partly  in  the  small  muscles  of  the  little  finger. 

Relations,  By  its  anterior  surface^  with  the  deep  fascia.  By  its  posterior 
surface,  with  the  Flexor  digitorwrn  sultlinii;*.  Intermdly,  with  the  Flexor  carpi 
ulnaris.     Ejcternally^  with  the  Flexor  carpi  radtalis. 

The  Flexor  Carpi  f-luaris  lies  along  the  ulnar  side  of  the  forearm.  It  arises 
by  two  heads,  separated  by  a  tendinous  arch,  beneath  which  passes  the  ulnar  nerve, 
and  posterior  ulnar  recurrent  artery.  One  head  arises  from  the  inner  condyle  of 
the  humerus,  by  the  common  tendon;  the  other,  from  the  inner  margin  of  the 
olecranon,  by  an  aponeurosis  from  the  upper  two-thirds  of  the  posterior  border  of 
the  ulna,  and  from  the  intermuscular  spptum  between  it  and  the  Flexor  sublimis 
digitorum.  The  fibres  terminate  in  a  tendon,  which  occupies  the  anterior  part  of 
the  lower  half  of  the  mui^cle,  and  is  inserted  into  the  pisiform  bone,  some  fibres 
being  prolonged  to  the  annular  ligament  and  base  of  the  metacarpal  bone  of  tho 
little  finger.  The  ulnar  artery  lies  on  the  outer  side  of  the  tendon  of  this 
muscle,  in  the  lower  two-thirds  of  the  forearm;  tho  tendon  forming  a  guide  in 
tying  the  vessel  in  this  situation. 

Relations,  By  its  anterior  snrfftce,  with  the  deep  fascia,  with  which  it  is 
intimately  connected  for  a  contiiderablc  extent.  By  its  posterior  surface,  with  the 
Flexor  eublimis,  the  Flexor  profundus,  the  Pronator  quadratus,  and  the  ulnar 
vessels  and  nerve.  By  its  outer  or  radial  border,  with  the  Palmaris  longus  above, 
ajid  the  ulnar  vessels  and  nerve  below. 

The  Flexor  Digitorum  Sublimis  iperforatus)  is  placed  beneath  the  preceding 
muscles,  which  therefore  must  lie  removed  in  order  to  bring  its  attachment  into 
view.  It  is  the  largest  of  the  raustdes  of  the  superticial  layer,  and  arises  by  three 
heads.  One  head  arises  from  the  internal  condyle  of  the  humerus  by  the  common 
tendon,  from  the  internal  lateral  ligoment  of  the  elbow  joint,  and  from  the  inter- 
muscular septum  common  to  it  and  the  preceding  muscles.  The  second  hearl 
arises  from  the  inner  side  of  the  coronoid  proce-ss  of  tlie  ulna,  above  the  ulnar 
origin  of  the  Pronator  nidit  teres.  The  third  head  arises  from  the  obi i que  line 
of  the  radius,  extending  from  the  tubercle  to  the  insertion  of  the  Pronator  radii 
teres.  The  tiVtres  puB&i  vertically  downwards,  forming  a  broad  and  thick  muscle, 
which  divides  into  fuur  tendons  almut  the  middle  of  the  forearm;  as  l\\e?«  IcwA^^w* 
pa.<«  l>eneatli  the  annular  Ugament  into  th&  palm  of  the  hand,  t\\ey  arc  ^Yr«tTvw^v\\a. 
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pairSf  the  anterior  pair  correBpondiug  to  the  middle  and  ring  fingers;  the  posterior 
pair  to  the  index  and  little  finpers;  the  posterior  pair  to  the  index  and  little 
fingers.  The  tendoua  diverge  from  one  another  as  they  pass  onwards,  and  are 
Anally  inserted  into  the  lateral  margins  of  the  second  phnlanfjes,  about  their 
centre.  Opposite  the  base  of  the  firnt  plialonges,  each  tendon  divides^  so  as  to 
leave  &  fisHiired  interval,  between  which  passes  one  of  the  tendons  of  the  Flexor 
profundus,  and  they  hotli  enter  an  osseo-aponeurotic  canal,  f<»rnied  by  a  strong 
fihrcvus  band,  which  arches  across  them,  and  is  attached  on  each  side  to  the  margins 
of  the  phalanges.  The  two  portions  into  which  the  tendon  of  the  Flexor  sebliniis 
divides,  so  as  to  admit  of  the  pasRage  of  the  deep  flexor,  expand  somewhat,  and 
form  a  grooved  channel,  into  which  the  acconijmnying  deep  flexor  tendon  is 
received;  the  two  divisions  then  unite,  and  finuUy  subdivide  a  second  time  to  be 
inserted  into  the  fore  part  and  sides  of  the  second  phalanges.  The  tendons,  whilst 
contained  in  tln^  iibro-osseoua  canals,  are  connected  to  the  phalanges  by  p.1ender 
tendinous  fiiamenta,  cfdled  rineula  (tceessorift  tetufinum,  A  synovial  Bheath  invests 
the  tendons  as  they  pasH  beneath  the  annular  ligament;  a  prolongation  from  which 
surrounds  each  tendon  as  it  passes  along  the  pliahinges, 

liefafiotis.  Li  the  forearm,  by  its  anferior  si/rfacey  with  the  deep  fascia  and 
all  the  preceding  superficial  muscles;  by  itg  prisferior  surface,  with  the  Flexor 
profundus  digitorum.  Flexor  longus  pollicis,  the  ulnar  vei*sel?i  and  nerve,  and  the 
median  nerve.  In  the  hand,  its  tendons  are  in  relation,  in  front,  with  the  palmar 
fascia,  superficial  palmar  arch,  and  the  branches  of  the  median  nerve;  behind, 
with  the  tendons  of  the  deep  Flexor  and  the  Lumbrieales. 

Anteriob  Brachial  Regiok. 

Deep  Layer. 

Flexor  Profundus  Digitorum.  Flexor  Longus  Pollicis. 

Pronator  Quadrat  us, 

BUgeetion,  Divide  each  of  the  superficial  musclea  at  its  centre,  and  turn  either  end 
aside ;  the  deep  layer  of  muscles,  together  with  the  median  nerve  aud  ulnar  vessels,  will 
then  bo  exposed. 

The  Flexor  Pro/if ndus  Digiforum  {perforans)  (fig.  1 73),  is  situated  on  the 
ulnar  side  of  the  forearm,  inniiediately  beneath  the  superficial  Flexors.  It  arises 
from  the  upper  two  thirds  of  the  anterior  and  inner  surfaces  of  the  shaft  of  the 
ulna,  embracing  the  insertion  of  the  Brachialis  auticus  above,  and  extending, 
below,  to  within  a  short  distance  of  the  Pronator  quadratus.  It  also  arises 
from  a  depression  on  the  inner  aide  of  the  coronoid  process,  by  an  aponeurosis 
from  the  ujiper  two-thirds  of  the  posterior  bcjrder  of  the  ulna,  and  IVom  the  ulnar 
half  of  the  interosseous  membrane.  The  fibres  form  a  fleshy  belly  of  coni*it!erabIe 
size  which  divides  iuto  four  teudons:  these  pass  under  the  annular  ligament 
beneath  the  tendons  q^  the  Flexor  snblimis.  Opposite  the  first  phalanges,  tlie 
tendons  pass  between  the  two  slips  of  the  tendons  of  the  Flexor  sublimis,  and  are 
finally  inserted  into  the  bases  of  the  last  phalanges.  The  teudon  of  the  index 
finger  is  distinct;  the  rest  are  connected  together  by  cellular  tissue  and  tendinous 
slii'S,  as  far  as  the  pahnof  the  iiand. 

Four  small  musck'S,  the  Lumbricales,  are  connected  wit!)  the  tendons  of  the 
Flexor  profundus  in  the  pabn.  They  will  be  described  with  the  nius^cles  in  that 
region. 

Ilelatious.  By  its  anterior  surface^  in  t)ie  forearm,  with  the  Flexor  sublimis 
digittirum,  the  Flexor  carpi  ulnaris,  the  ulnar  vessels  and  nerve,  and  the  median 
nerve;  and  in  tlie  hand,  with  the  tendons  of  the  Ruperfieial  Flexor.  By  its 
posferior  mrface^  in  the  forearm,  with  the  nhia,  the  interosseouB  membrane,  the 
Pronator  quadratus;  and  in  the  lian<l,  with  the  Intero:?sei,  Adductor  pollicis^  and 
deep  palmar  arch.  By  its  ulnar  border,  with  the  Flexor  carpi  ulnaris.  By  its 
rtiriial  border,  with  the  Flexor  longus  pollicis,  the  anterior  interoaseua  vessels 
and  nerve  helng  tnffrposed. 
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The  Flexor  Longui  Potti- 
ci»  is  situated  oq  the  radial 
side  of  the  forearm,  lying  on 
tlie  same  plane  as  the  prece- 
ding. It  arises  from  the  up- 
per two-thirda  of  the  grooved 
anterior  surface  of  the  shaft 
of  the  radius;  commencing^, 
above,  immediately  below  the 
tuberosity  and  oblique  line, 
and  extending,  below,  to  with- 
in a  short  distance  of  tho 
Pronator  quadratus.  It  al>o 
arises  from  the  adjacent  part 
of  the  interosseouN  meml>rane, 
and  occasionally  by  a  fleshy 
slip  from  the  inner  side  of  the 
base  of  the  coronoid  process. 
The  fibres  pass  downwards 
and  terminate  in  a  flattened 
tendon,  which  passes  beneath 
the  annular  ligament,  is  then 
lodged  in  the  interspace  be- 
tween tho  two  heads  of  the 
Flexor  brevis  pollicis,  and 
entering  a  tendino-os&eoua  ca- 
nal simihir  to  those  for  the 
other  flexor  tendons,  is  in- 
serted into  the  base  of  the  last 
phalanx  of  the  thumb. 

Relations.  By  its  anterior 
surface,  with  the  Flexor  sub- 
limis  digitorum,  Flexor  carpi 
radialis,  Supinator  longus,  and 
radial  vessels.  By  its  pogte- 
rior  surfacey  with  the  radius, 
interosseous  membrane,  and 
Pronator  quadratus.  By  its 
ulnar  border,  ivith  the  Flexor 
profundus  digitorum,  from 
which  it  is  separated  by  the 
anterior  interosseous  vessels 
and  nerve. 

Tho  Pronator  Quadratus 
ifl  a  small,  flat»  quadrilateral 
muscle,  extending  trans- 
versely across  the  front  of 
the  radius  and  ulna^  above 
their  carpal  extremities.  It 
arises  from  the  oblique  line 
on  the  lower  fourth  of  the 
anterior  surface  of  the  shaft 
of  the  ulna,  and  tho  surface  of 
bone  immediately  below  it; 
from  tho  internal  border  of 
the  ulna;  and  from  a  strou?; 
aponeurosis  Yf\ue\v  to^«t%  xX^e> 
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inner  third  of  the  rauBcle.  The  fibres  pass  borizon tally  outwards,  to  be  inserted 
into  t!ie  lower  fourth  of  the  anterior  surface  and  external  border  of  the  shaft  of 
the  radius. 

Relations.  By  its  aiiterioT  surface^  with  the  Flexor  profundus  digitonjm,  the 
Flexor  loijgus  pollicis,  Flexor  carpi  raJialip,  and  the  radial  vessels.  By  its  poste- 
rior surface^  with  the  radius,  ulna,  and  mt*rosgeou8  membrane. 

Nerves.  All  the  muscles  of  the  superficial  layer  are  supplied  by  the  median 
nerve,  excepting  the  Flexor  carpi  ufnarigi,  which  is  supplied  by  the  ulnar.  Of  the 
deep  layer,  the  Flexor  profundus  digitorum  is  supplied  conjointly  by  the  ulnar 
and  by  the  median,  tlirough  its  branch,  tli©  anterior  interosseous  nerve,  the  Flexor 
longus  pollicia  and  Pronator  quadratus  by  the  anterior  interosseous  nervo. 

Actions.  These  museles  act  upon  the  forearm,  the  wrist,  and  hand.  Those 
acting  on  the  foreann,  are  the  Pronator  radii  teres  and  Pronator  quadratus,  which 
rotate  the  radius  upon  the  ulna,  rendering  the  band  prone;  when  pronation  haa 
been  fully  effected,  the  Pronator  radii  teres  assists  tlie  other  muscles  in  flexing  the 
foreann.  The  flexors  of  the  wrist  are  the  Flexor  carpi  ulnaris  and  radialis;  and 
the  flexors  of  the  phalanges  are  tlie  Flexor  sublimSs  and  Profundus  digitoruni; 
the  former  flexinw  the  second  phalanges,  and  the  latter  the  last.  The  Flexor  lorij^us 
pollicis  flexes  the  last  phalanx  of  the  thumb.  The  three  latter  rauacleH,  after  flexing 
the  phalanges,  by  cuulinutng  their  action,  act  upon  the  wrist,  iw*sisting  the  ordinai'y 
flexors  of  this  joint;  and  all  assist  in  flexing  the  forearm  upon  the  arm.  The 
Palmaria  longus  is  a  tensor  of  the  palmar  fascia;  when  this  action  ha*i  been  fully 
eflfected,  it  flexea  the  hand  upon  the  forearm. 


Badial  Region. 

Supinator  Longus.  Extensor  Carpi  Radialis  Longior, 

Extensor  Carpi  Kadialis  Brevior. 

Duseetion.  Divide  the  integument  in  the  same  manner  as  in  the  dissection  of  the  ante- 
rior brachial  region  ;  and  after,  hftviiig  exatniTied  the  cutaneous  veasela  and  nerves  and 
deep  fascia,  remove  all  those  structiirea,  when  the  niiisclea  of  this  region  will  be  eipoaed. 
The  removal  of  the  fascia  wiO  be  considerably  facilitated  by  detaching  it  from  below 
upwards.  Great  care  .should  be  taken  to  avoid  cutting  across  the  tendons  of  the  muscles 
of  the  thumb]  which  croea  obliquely  the  larger  tendooB  running  down  the  back  of  the 
radius. 

The  Sttpinator  Longus  is  the  most  superficial  muscle  on  the  radial  side  of  the 
forearm:  it  is  fleshy  for  the  upper  two-thirds  of  its  extent,  tendinous  below.  It 
wises  from  the  upper  two-thirds  of  the  external  condyloid  ridge  of  the  humerus, 
iind  from  the  external  intermuscular  septum,  being  limited  above  by  the  musculo- 
Bpiral  groove.  The  fibres  terminate  above  the  middle  of  the  foreann  in  a  flat 
tendon,  which  is  inserted  into  the  ba«e  of  the  styloid  process  of  the  radius. 

Belatiojis.  By  its  superficial  surface,  with  the  integument  and  fascia  for  the 
greater  part  of  its  extent;  near  its  insertion  it  is  crossed  by  the  Extensor  ossii 
metacarpi  pollicis  and  the  Extensor  prirai  internodii  pollicis.  By  it^  deep  surface, 
with  the  humerus,  the  Extensor  carpi  radialis  longior  and  brevior,  the  insertion  ot 
the  Fronatur  radii  teres,  and  the  Supinator  brevis.  By  its  inner  border^  above  the 
elbow,  with  the  Brachialis  anticus,  the  musculo-spiral  nerve,  and  radial  recurrent 
artery;  and  in  the  forearm,  with  the  radial  vessels  and  nerve. 

The  Extensor  Carpi  radialis  Longior  is  placed  partly  beneath  the  preceding 
muscle.  It  arises  from  the  lower  third  of  the  external  condyloid  ridge  of  the 
humerus,  and  from  the  external  intermuscular  septum.  The  fibres  terminate  at 
the  ujvper  third  of  the  forearm  in  a  flat  tendon,  which  runs  along  the  outer  border 
of  the  radius,  beneath  the  extensor  tendons  of  the  thumb;  it  then  passes  through 
a  groove  common  to  it  and  the  Extensor  carpi  radialis  brevior,  immediately  behind 
the  styloid  process;  and  is  inserted  into  the  base  of  tho  metacarpal  bone  of  the 
index  finger^  on  its  radial  side. 

Kelations,  By  its  superficial  surface^  with    the   Supinator   longus,  and   fascia 
of  the  foreann.     Its  outer  side  is  crosfted  obliquely  by   the  extensor  tendons  of 
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the  thumb.  By  its  deep 
surface^  with  the  elI>o\v  joint, 
the  Extensor  carpi  radial  id 
hrevior,  and  back  part  of  the 
wrist. 

Th«  Extensor  Carpi  Ra^ 
dialis  Brevior  is  shorter,  as 
its  name  implies,  and  thicker 
than  the  preceding  ro^scl^^ 
beneath  which  it  ia  placed. 
It  arises  from  llio  external 
condyle  of  the  hunieru.s  by  a 
tendon  common  to  it  aiid  tlie 
three  folio win«5  muscles;  from 
the  external  lateral  ligament  of 
the  elbow  joint;  from  a  strong 
aponeurosis  which  covers  its 
surface;  and  from  the  inter- 
muscular septa  between  it  and 
the  adjacent  muscles.  The 
Hbres  terminate  about  the 
middle  of  the  forearm  in  a 
flat  tendon,  which  is  closely 
oouiiected  with  that  of  the 
precedingmuscle,  accompanies 
it  to  the  wrist,  lying  in  the 
same  groove  on  tlie  posterior 
surface  of  the  radius;  passes 
beneath  tlte  annular  ligament^ 
and^  diverging  somewhat  from. 
its  fellow,  is  inserted  into  the 
base  of  the  metacarpal  bono 
of  the  middle  fmger,  on  its 
radial  side. 

The  tendons  of  the  two  pro- 
ceding  muscles  pass  through 
tlie  game  compartment  of  the 
annular  ligament,  are  lubri- 
cated hy  a  single  synovial 
membrane,  but  separated  from 
each  other  by  a  small  vertical 
ridge  of  bone,  as  they  lie  in 
the  groove  at  the  back  of 
the  nidius. 

Relations.  By  its  super- 
fieial  surface^  with  the  Ex- 
tensor carpi  nwlialis  longior, 
and  with  the  Extensormusclea 
of  the  thumb,  which  cross  it. 
By  its  deep  surface,  with  the 
Supinator  brevis,  tendon  of 
tlic  Pronator  radii  teres, 
radius,  and  wrist-joint.  By 
its  itltKir  hftrdcr,  with  the 
Extensor  coiumuuia  dig i  to- 
rum. 


MUSCLES  AND  FASCIiE, 


Posterior  Brachial  Region. 

Superficial  Layer. 

Extensor  Communis  Bigitoruni.  Extensor  Carpi  Ulnaris. 

Extensor  Minimi  Digiti.  Anconeus. 

The  Extejisor  Communis  Digitoram,  is  eituftted  at  the  back  part  of  the  forearm. 
It  arises  from  the  t'xternnl  coiidjle  of  the  humerus  by  the  common  tendon,  from 
the  deep  faecta,  and  tlie  intcrmuBCular  septa  between  it  and  the  adjacent  muscles. 
Just  below  the  middle  of  the  forearm  it  divides  into  three  tendons,  which  pass, 
together  ivith  the  Extensor  indiciP,  through  a  separate  compartraeut  of  the  annular 
ligament,  lubricated  hy  a  synovial  membrane.  The  tendons  then  diverge,  the 
inneraiost  one  dividing  into  two;  and  all,  after  passing  across  the  back  of  the  hand, 
are  inserted  into  the  second  and  third  phalanges  of  the  tingers  in  the  following 
manner:  Each  t*}ndon,  opposite  its  corresponding  metacarpo-phalangeal  articulation* 
becomes  narrow  and  thickened,  and  gives  oti*  a  thin  tasciciilus  upon  each  side  of 
the  joint:  after  having  passed  the  joint,  it  spremls  out  into  a  broad  aponeurosis, 
which  covers  the  whole  of  the  dorsal  surface  of  the  first  phalanx;  being  reinforced, 
in  this  situation,  by  the  tendons  of  the  Interossei  and  Lumbricales.  Opposite  the 
first  phalangeal  joint,  this  aponeurosini  divides  into  three  plips,  a  middle,  and  two 
lateral;  the  former  is  inserted  into  the  base  of  the  second  phalanx;  and  the  two 
lateral,  which  are  continued  onwards  along  the  sides  of  the  second  phalanx,  unite 
by  their  contiguous  iniirgins,  and  are  inserted  into  the  dorsal  surface  of  the  last 
phalanx.  The  tendons  of  the  middle,  ring,  and  little  lingers  are  connected 
together,  as  they  cross  the  hand,  by  small  oblique  tendinous  slips.  The  tendons 
of  the  index  and  little  fingers  also  receive,  before  their  division,  the  special  ex- 
tensor tendons  belonging  to  them. 

Relations.  By  its  superjicial  mrfaee,  with  the  fascia  of  the  forearm  and  hand, 
the  posterior  aunular  legament,  and  integument.  By  its  deep  surface^  with  the 
Supinator  brevis,  the  Extensor  muscles  of  the  thumb  and  index  finger,  posterior 
iuteiosseous  vesj^eLn  and  nerve^  the  wrist  joint,  carpus,  mefacarpus^  and  phalanges. 
By  its  radial  border^  with  the  Extensor  carpi  radialis  brevior.  By  its  uhiar 
border^  with  the  Extensor  minimi  digiti,  and  Extensor  carpi  ulnarjs. 

The  Extensor  Minimi  Digiti  is  a  slender  muscle,  placed  on  the  inner  side  of 
the  Extensor  communis,  with  which  it  is  generally  connected.  It  arises  from  the 
common  tendon  by  a  thin  tendinous  slip:  a»d  from  the  intermuscular  septa  between 
it  and  the  adjacent  muscles.  Its  tendon  runt;  through  a  separate  compartment  in  the 
annular  ligament  behind  the  inferior  radio-ulnar  joints  subdivides  into  two 
as  it  crosses  the  band,  and,  at  the  metacarpo-phalangeal  articulation,  unites  with 
the  tendon  derived  from  the  long  Extensor.  The  common  tendon  then  spreads 
into  a  broad  aponeurosis,  which  is  inserted  into  the  second  and  third  phalanges  of 
the  Utile  litiger  in  a  similar  manner  to  the  common  extensor  tendons  of  tlie  other 
fingers. 

Tiie  Extensor  Carpi  Ulnaris  is  the  most  superficial  muscle  on  the  ulnar  side  of 
tlie  forearm.  It  arises  from  tlie  external  condyle  of  the  liiimerus,  by  the  common 
tendon;  from  the  middle  third  of  the  posterior  border  of  the  ulna  below  the 
Anconeus,  and  fi'omthe  fascia  of  the  forearm.  This  muscle  terminates  in  a  tendon, 
which  runs  tlirough  a  groove  beliiud  the  styloid  process  of  the  uhia,  jmsses  through 
a  separate  compartment  in  the  annular  ligament,  and  is  inserted  into  the  base  of 
the  metacarpal  bone  of  the  little  linger. 

Relations.  By  its  superjicial  surface,  with  the  fascia  of  the  forearm.  By  its 
deep  surface^  with  the  wlna,  and  the  muscles  of  the  deep  layer. 

The  Anconeus  is  a  ^nrnll  triangular  muscle,  placed  behind  and  below  the  elbow 
joint,  and  appears  to  be  a  continuation  of  the  external  pi*rtion  of  the  Triceps.  It 
arises  by  a  separate  tendon  from  the  hack  part  of  the  outer  condyle  of  the  humerus; 
and  is  inserted  into  (he  side  of  the  olecranon,  and  up]ter  third  of  the  posterior 
surface  of  the  shaft  of  the  ulna;  its  fibres  diverge  from  their  origin,  the  upper 
ones  being  directed  transversely,  the  lower  obliquely  inwards. 
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Relations.  By  its  superficial  surface,  with  a  strong  fascia  derived  from  the 
Triceps.  By  it«  deep  surf  ace,  with  the  elbow  joint,  the  orbiculai'  ligament,  the 
ulna^  and  a  small  portion  ot"  the  Supinator  brevis. 

Posterior  Brachial  Region. 

Deep  Layer^ 

Supinator  Brevia.  Extensor  Primi  Internodii  PulliciH. 

Extensor  Oi^sia  MetiicarpI  Poliicis.  Extensor  St^cundi  Internodii  Poliicis. 

Eitensor  Indicis. 

The  Supinator  Brevis  is  a  broad  muscle,  of  a  hollow  cylindrical  form,  curved 
round  the  upper  third  of  the  radius.  It  arises  from  the  extemnl  condjle  of  the 
humerus,  from  the  external  lateral  ligament  of  the  elbow  joint,  and  the  orbicular 
ligament  of  the  radius,  from  the  ridge  on  the  ulna,  wliich  runs  oblitjuely  down- 
wards from  the  posterior  extremity  of  the  lesser  sif^nioid  cavity,  from  the  trintigiilur 
depression  in  front  of  it,  and  from  a  tendinous  expauwion  which  covers  the  surfaeo 
of  the  rauBcle*  The  muscle  euiTounds  the  epper  part  of  the  radius;  the  upper 
fibres  forming  a  sling-like  fascieulu!*,  which  encircles  the  neck  of  tlie  radius  above 
the  tuberosity,  and  is  attached  to  the  back  part  of  its  inner  surface;  the  middle 
fibres  are  attached  to  the  outer  edge  of  the  bicipital  tuberosity;  the  lower  tibrea 
to  tlie  oblique  line  of  the  nidius,  as  low  down  as  the  insertion  of  the  Pronator 
radii  teres.     This  muscle  is  pierced  by  the  posterior  interosseous  nerve. 

Relations.  By  its  superficial  surface^  with  the  superticJal  Extensor  and  Supi- 
nator muscles,  and  the  radial  vessels  and  nerve.  By  \i6  deep  surface^  with  the 
elbow  joint,  the  interosseous  membrsme,  and  the  radius. 

The  Extensor  Ossis  Mefacarpi  Poliicis  m  tlie  most  external  and  the  largest  of 
the  deep  Extensor  muscles;  it  lies  immediately  below  the  Supinator  brevis,  with 
which  it  is  sometimes  united.  It  arises  from  the  posterior  surfnce  of  the  shaft 
of  the  ulna  below  the  origin  of  the  Anconeus,  from  the  interosseous  ligament,  and 
from  tlie  middle  third  of  the  posterior  surface  of  the  shaft  of  the  radius.  Passing 
obliquely  downwards  and  outwards,  it  terminates  in  a  tendon  which  runs  through 
»  groove  on  the  outer  side  of  the  styloid  process  of  the  radius,  accompanied  by 
the  tendon  of  tlie  Extensor  primi  internodii  poliicis,  and  is  inserted  Into  tlie  base 
of  the  metacarpal  bone  of  the  thumb. 

Relations,  By  its  superficial  surface^  with  the  Extensor  communis  digitorum, 
Extensor  minimi  digiti,  and  fascia  of  the  forearm;  and  with  the  branches  of  the 
posterior  interosseous  artery  and  nerve  which  cross  it.  By  its  deep  surface,vf\th 
the  ulna,  interosseous  membrane,  radius,  the  tendons  of  the  Extensor  carpi  radialis 
longior  and  brevior  which  it  crosses  obliquelyi  and,  at  the  outer  side  of  the  wrist, 
with  the  radial  vessels.  By  its  upper  horderj  with  the  Supinator  brevis.  By 
its  lower  border,  with  the  Extensor  primi  internodii  poltieis. 

The  Extensor  Primi  huteruodii  Poliicis,  the  smallest  muscle  of  this  group,  lies 
on  the  inner  side  of  the  preceding.  It  arises  from  the  fjosterior  surface  of  tho 
ebaft  of  the  radius,  below  the  Extensor  ossis  metacnrpi,  and  from  the  intcrosseua 
memlirane.  Its  direction  is  similar  to  that  of  the  Extensor  ossis  raetaearpi,  its 
tendon  passing  through  the  same  groove  on  the  outer  side  of  the  styloid  process, 
to  Ik?  inserted  into  the  base  of  the  first  phalanx  of  the  thumb. 

Relations.  The  same  us  th<itse  of  the  Extensor  ossis  metacarpi  poliicis. 
Tho  Extensor  Secundi  Internodii  Poliicis  is  much  lai-ger  than  the  preceding 
^K  ranscle,  the  origin  of  which  it  partly  covers  in.  It  arises  from  the  posterior  surface 
^H  of  the  shaft  of  the  ulna,  below  the  origin  of  the  Extensor  ossis  metacarpi  p(»ilicis, 
^^  and  from  tho  interosseous  membrane.  It  terminates  in  a  tendon  which  passes 
^  through  a  separate  compartment  in  the  annular  ligament,  lying  in  a  narrow  oblj<|ue 
^H  groove  at  the  back  part  of  the  lower  end  of  the  radius.  It  then  crosses  obliquely 
^H  the  Extensor  tendons  of  the  carpus,  being  separated  from  the  other  Extensor  ten- 
^H   dons  of  the  thumb  by  a  triangular  interval,  in   which   the  radial  artei-y  is  found; 
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Relations.  By  its  superficial  surface,  with  the  same  part8  as  the  Extensor  ossie 
metaciirpi  poUicis.  By  it  deep  surface,  with  the  ulna,  interosseous  membrane, 
radius,  the  wriBt,  tlie  nulial  vessels,  und  metacarpal  Lone  of  the  thumh. 

The  J^xtciisor  Indicis  ta  a  uuiTOW  elonji;atetl  wu:^elL•^  placed  on  the  inner  aide  of^ 
and  parallel  with,  the  preceding.     I*  ari^ee  from  the  posterior  surface  of  the  shalt 
of  the  ulna,  below  the  orif^in 
of  the  Extensor  becundi  inter-     '  7 S—Posterior  Surface  of  the  Forearm.    DecpMuaclea. 

nodii  pollicis,  and  from  the 
interosseous  nienrvhrane.  Its 
tendon  passes  with  the  Ex- 
tensor conmiunis  digitoruni 
through  the  same  canal  in  the 
annular  ligament,  and  subse- 
quently joins  that  tendon  of 
the  Extensor  communis  which 
l>eloDg8  to  the  index  linger^ 
opposite  the  lower  end  oi' 
the  corresponding  metacarpal 
bone.  It  is  fiually  inserted 
into  the  second  and  tliird  pha- 
langes of  tlie  index  finger,  in 
the  manner  already  described. 

Relations,  They  are  simi- 
lar to  those  of  the  preceding 
muscles. 

Nerves,  The  Supinator  Ion- 
gus.  Extensor  carpi  radialis 
lougior,  and  Anconeus,  are 
supplied  hy  branches  from  the 
museulo-epirnl  nerve.  The 
remaining  muscles  of  the  ra- 
dial and  posterior  brachial 
regions,  by  the  posterior  in- 
terosseoufl  nerve. 

Actions.  The  muscles  of 
the  radial  and  pristerior  bra- 
chial regions,  which  comprise 
all  the  Extensor  and  Supinator 
muscles,  act  upon  the  fore- 
arm, wript,  and  hand  ,*  they 
arc  the  direct  antagonists  of 
the  Pronator  and  Flexor 
musclee.  The  Anconeus  as- 
sij4tB  the  Triceps  in  extending 
the  forearm.  The  Supinator 
longus  and  brevis  are  tho 
supinators  of  the  forearm  and 
hand;  the  former  muscle  more 
esipccially  acling  as  a  pupinu- 
tor  when  the  limb  is  pronated. 
When  supination  has  been 
produced,  tiie  Sujnnator  lon- 
gue,  if  still  continuing  to  act* 
flexes  the  forearm.  The  Ex- 
tent*or  carpi  radialis  longior 
and  brevior.  juid  Extensor 
curpi  uhtiuis  inuicJes,  are  the 
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£xtei»orB  of  tlie  wriat;  continuing  their  action,  they  serve  to  extend  the  forearm 
upon  the  ami;  they  are  the  direct  antagonists  of  the  Flexor  earpi  radinlis  and 
ulnaris.  The  common  Extcngor  of  the  fingers,  the  Extensors  of  the  thumb,  and 
the  Extensors  of  the  index  and  little  fing^ers,  scrye  to  extend  the  phalanges  into 
which  they  are  inserted;  and  are  the  direct  antagonists  of  the  Flexors.  By 
continuing  their  action,  they  assist  in  oxtending  the  forearm.  The  Extensors 
of  the  thum!^^  in  coii.sequenco  of  the  oblique  direction  of  their  tendons,  assist  in 
supinatiug  the  forearm,  when  the  thumb  has  been  drawn  inwaids  towards  Ih9 
palm. 

Muscles  and  Fascle  or  the  Hind. 

DuMciUni  (fig.  1 68).  Maice  a  tranavei-se  incision  across  the  front  of  the  wrist,  and  a  second 
across  the  heads  of  the  tnetacarfial  bones,  connect  the  two  by  a  vertical  incision  in  the 
middle  line,  and  continue  it  through  the  centre  of  the  middlo  fiugBr.  The  anterior  and 
posterior  ami\ilar  ligaments,  and  the  paknar  fascia^  Hhould  &rst  be  dissected. 

The  Anterior  Annular  Ligament  is  a  strong  fibrous  band,  which  arches  over 
the  carpus,  converting  the  duep  groove  on  the  Iruut  of  these  bouca  into  a  canul, 
beneath  which  pass  the  flexor  tendons  of  the  fingers.  It  is  attached,  internally, 
to  the  pisiform  bono,  and  unciform  process  of  the  unciform;  and  externally,  to  the 
tuberosity  of  the  scaphoid,  and  ridge  on  the  trapezium.  It  is  continuous,  above, 
witli  the  dee])  fascia  of  the  forearm,  and  below,  with  the  paUniir  fascia.  It  is 
crossed  by  the  tendon  of  the  Palmaris  longus,  by  the  ulnar  vessels  and  nerve,  and 
the  cutaneous  branches  of  the  median  and  ulnar  nerves.  It  has  inserted  into  its 
upper  and  inner  part,  the  tendon  of  the  Flexor  carpi  ulnaris;  and  has,  arising 
from  it  below,  (liu  small  muscles  of  the  thumb  and  little  finger.  It  ia  pierced  by 
the  tendon  of  the  Fli^xor  carpi  radiulis;  tuid,  beneath  it,  pass  the  tendons  of  the 
Flexor  sublimis  and  profuiuius  digitorum,  the  Flexor  lougus  poUicis,  and  the 
median  nerve.  There  are  tw^o  synovial  membranes  Iteneath  this  ligament;  one  of 
large  size,  enclosing  the  tendons  of  the  Flexor  sublimis  and  profundus;  and  a 
separate  one  for  the  tendon  of  the  Flexor  longus  poUicts,  which  is  also  very 
extensive,  reaching  from  above  the  wrist  to  tho  extremity  of  the  last  phalanx  of 
the  thumb. 

The  Posterior  Annular  Li- 
gament is  a  strong  fibrous 
band,  extending  transversely 
across  the  back  of  the  wrist, 
and  continuous  with  the  fascia 
of  the  forearm.  It  forms  a 
sheath  for  the  extensor  ten- 
duns  in  their  passage  to  the 
fingers,  being  attached,  inter- 
Dally,  totheuhia,the  cuneiform 
and  pisiform  bones,  and  pahnur 
fascia;  externally,  to  the  mar- 
gin of  the  radius  J  and  in  its 
passage  across  the  wrist,  to 
the  elevated  ridges  on  the  pos- 
terior surface  of  the  radius. 
It  pieseuts  six  compartments 
for  the  passage  of  tendons, 
each  of  which  is  lined  by  a 
separate  synovial  membrane.  These  are,  from  without  inwards— 1.  On  the  outer 
side  of  th«*  styloid  process  for  the  tendons  of  t!ie  Extensor  ossis  metacarpi,  and  Ex- 
tensor primi  internodii  pollicis.  2.  Behind  the  styloid  process,  for  the  tendons  of  the 
Extensor  carpi  radialis  longior  and  brevior.  3.  Opposite  the  outer  side  of  the  posterior 
surface  of  the  rjidius,  for  the  tendon  of  the  Extensor  secundi  internodii  pollicis. 
4.  To  the  inner  side  of  the  latter,  for  the  tendons  o£  the  ¥.x.\je\iWit  ^I'tmxvavvavb 


176'— Transverse  section  through  the  wrist,  shewing 

the  Posterior  Annular  Ligament,  and  the  canals 

for  the  passage  of  the  Extensor  Tendons. 
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digitorum,  and  Extensor  indicis.  5.  For  the  Extensor  mlnitni  digiti^  opposite  the 
interval  between  the  radius  and  ulna.  6.  Foi*  the  tendon  of  the  Extensor  carpi 
ulnarisj  gi"ooving  the  back  of  the  ulna.  The  synovial  meraliranes  lining  tiiese 
sheaths  are  uguaUy  very  extensive,  reaching  from  above  the  annular  ligament, 
doAvn  upon  the  tendons,  almost  to  tlieir  insertion. 

The  palmar  fascia  forms  a  common  elieath  which  invests  the  muscles  of  the 
hand.     It  consists  of  a  central  and  two  lateral  portions. 

The  central  portion  occupies  the  middle  of  the  palm,  is  triangular  in  shape,  of  great 
strength  and  thicknesSj  and  binds  down  the  tendons  in  this  situation*  It  is  narrow 
above,  being  attached  to  the  tower  margin  of  the  annular  ligament,  and  receives  the 
expanded  tendon  of  the  Palmaris  longus  muscle.  Below,  it  is  broad  and  expanded, 
and  opposite  the  heads  of  the  nietjicarptd  bones  divides  into  four  slips,  for  the  four 
fingers.  Each  slip  subdivides  into  two  proccsaep,  which  enclose  the  tendons  of  the 
Flexor  muscles,  and  are  attached  to  the  sides  of  the  first  phalanx,  and  to  the 
glenoid  ligament;  by  this  arrangement,  four  arches  are  formed,  under  which  the 
Flexor  tendons  pass.  The  intervals  ieft  in  the  fascia,  between  the  four  fibrous 
slips,  transmit  the  digital  vessels  and  nerves,  and  the  tendons  of  the  Lumbricales. 
At  the  point  of  division  of  the  palmar  fascia  into  the  slipa  above  mentioned, 
numerous  strong  transverse  fibres  bind  the  separate  processes  together.  The  palmar 
fascia  is  intimately  adherent  to  the  integument  by  numerous  fibrous  bands,  and 
gives  origin  by  its  inner  mai-gin  to  the  Palmaris  brevis;  it  covers  the  superficial 
palmar  arch,  the  tendons  of  the  llexor  muscles,  and  the  branches  of  the  median 
and  ulnar  nerves;  and  on  each  side  it  gives  off  a  vertical  septum,  Avhich  is  con- 
tinuous with  the  interosseous  aponeurosis,  and  separates  the  lateral  from  the  middle 
palmar  group  of  muscles. 

The  iateral  portions  of  the  palmar  fascia  are  thin  fibrous  layers,  which  cover, 
on  the  radial  side,  the  muscles  of  (he  ball  of  the  thumb;  and,  on  the  ulnar  side, 
the  muscles  of  the  little  finger;  they  are  continuous  with  the  dorsal  fascia,  and  in 
the  palm,  with  the  middle  portion  of  the  palmar  fascia. 


Muscles  op  the  Hand. 

The  muscles  of  the  hand  are  subdivided  into  three  groups. — I.  Those  of  the 
Ihumb,  which  occupy  the  radial  f*ide,  2.  Those  of  the  little  finger,  which  occupy 
the  ulnar  side.  3.  Those  in  the  middle  of  the  palm  and  between  the  interosseous 
spaces. 

Eadiax  Kegiok. 

Muscles  of  the  Thumb. 

Abductor  Pollicis. 

Opponens  Pollicis  (Flexor  Ossis  Metacarpi). 

Flexor  Brevis  Pollicis, 

Adductor  Polliicis, 

The  Abductnr  Pollicis  is  a  thin,  flat  mnscle,  placed  imtnediately  beneath  tbe 
integument.  It  arises  from  the  ridge  of  the  os  trape/Jum  antl  annular  ligament; 
and  passing  outwards  and  downwards,  is  inserted  by  a  thin,  flat  tendon  into  the 
radial  side  of  the  b.ase  of  the  first  phalanx  of  the  thumb. 

Relations.  By  its  superficial  surface,  with  the  palmar  fascia.  By  its  deep  sur- 
facCf  with  the  Opponens  pollicis,  from  which  it  is  separated  by  a  thin  aponeurosis. 
Its  inner  border  is  separated  from  the  Flexor  brevis  pollicis  by  a  narrow  cellular 
intervaL 

The  Opponens  Pollicis  is  a  small  triangular  muscle,  placed  beneath  the  pre- 
ceding. It  arises  from  the  pidmar  surface  of  the  trapezium  and  annuhir  ligament, 
passing  downwards  and  outwards,  and  is  inserted  into  the  whole  length  of  tlio 
metacarpal  bone  of  the  thumb  on  its  radial  side. 

Relations.    By  its  superficial  surface^  with  the  Abductor  poUicia.     By  its  deep 


itiore  superficial  portion  arises  from  the  trapoziwm  and  outer  two-thirds  of  ilie 
>  annular  ligumcnt ;  the  deeper  portion  from  the  trnppzoides,  os  mn;2:num,  bnHf  oi 

the  third  inftacarpal  hniie,  and  BliPath  of  tho  tondon  of  the  Flexor  rarpi  radialis. 
I  The  fleshy  fibres  unite  to  form  a  single  muscle;  this  divides  into  two  portions, 


286 


MUSCLES  AND  FASCIA 


which  are  inserted  one  on  either  side  of  the  base  of  the  iirst  phalanx  of  the  thumb, 
the  outer  portion  beinf;  joined  with  the  AViductor,  and  the  inner  with  (he  Ad- 
ductor. A  sesamoid  bono  is  developed  in  each  tendon  as  it  passes  across  the  meta- 
carpo- phalangeal  joint. 

Relations,  By  its  snperfrcial  surface,  with  the  palmar  fascia.  By  its  deep 
iurface^  with  the  Adductor  pollteis,  and  tendon  of  the  Flexor  carpi  radialis.  By 
its  external  surface,  with  the  Opponena  pollicis.  By  its  internal  surface^,  with 
the  teodoii  of  the  Flexor  lon«^ii8  polliris. 

The  Adductor  Pollicis  (fi^.  173)  is  tho  most  deeply  seated  of  this  ?:roup  of 
muscles.  It  is  of  a  triangiilar  form,  arising,  by  its  broad  base,  from  tlie  whole 
length  of  the  metacarpal  bone  of  the  middle  finger  on  its  palmar  surface:  the 
fibres,  proceeding  outwards,  converge,  to  be  inserted  with  the  iunermost  ten<loti  of 
the  Flexor  brevrs  pollicis,  into  the  ulnar  side  of  the  base  of  the  first  phalanx  of 
the  thumb,  and  into  the  internal  sesamoid  bone. 

Relations.  By  its  superjieial  surface^  with  the  Flexor  brevifl  pollicis,  the  ten- 
dons of  the  Flexor  profundus  and  Lumbricalcs.  Its  deep  surface  covers  the  first 
two  interosseous  spaces,  from  which  it  is  separated  by  a  strong  aponeurosis. 

Nerves.  The  Abductor,  Opponens,  and  outer  head  of  the  Flexor  brevis  poMicis, 
are  supplied  by  the  median  nerve;  the  inner  head  of  tho  Flexor  brevts,  and  the 
Adductor  pollicis,  by  tlie  ulnar  nerve. 

Actions.  The  actions  of  the  muscles  of  the  thumb  are  almost  sufficiently  indi- 
cated by  their  names.  This  segment  of  the  hand  is  provided  with  tliree  Extensors, 
an  Extensor  of  the  metacarpal  bone,  an  Extensor  of  the  first,  and  an  Extensor  of 
tlio  second  phalanx;  these  occupy  the  dorsal  surface  of  the  forearm  and  hand. 
There  are,  also,  three  Flexors  on  the  palmar  surface,  a  Flexor  of  the  metacarpal 
bone,  the  Flexor  ossis  metacarpi  (Opponens  pollicis),  the  Flexor  brevis  pollicis, 
and  the  Flexor  longus  pollicis;  there  is  also  an  Abductor  and  an  Adductor. 
These  muscles  give  to  the  thumb  its  extensive  range  of  motion. 


Ulnar  Regioi?. 
Muscles  0/  the  Little  Fi/tgrer, 


Pal  maris  Brevis. 
Abductor  Minimi  Digiti, 


Flexor  Brevis  Minimi  Digiti. 

Opponens  Minimi  DigitllFlexorOssis  Metacarpi). 


L 


Tlie  Palmaris  Brevis  is  a  thin  quadrilateral  muscle,  placed  beneath  the  integu- 
ment on  the  ulnar  aide  of  the  liand.  It  arises  by  tendinous  fasciculi,  from  the 
annular  ligament  and  palmar  fascia;  the  fleshy  fibres  pass  horizontally  inwards* 
to  be  inserted  into  the  skin  on  the  inner  border  of  the  palm  of  the  hand. 

Relations,  By  its  snperjicial  stfrfacc,  witli  the  integument  to  which  it  is  inti- 
mately adherent,  especially  by  its  inner  extremity.  By  its  deep  sitrf^ce^  with 
the  inner  portion  of  the  palmar  fascia,  which  separates  it  from  the  ulnar  vessels 
and  nerve,  and  from  the  muscles  of  tho  ulnar  side  of  the  hand. 

The  Abdnetor  Minimi  Digiti  is  situated  on  the  ulnar  border  of  the  palm  of  the 
hand.  It  arises  from  the  pisiform  bone,  and  from  an  expansion  of  the  tendon  of 
the  Flexor  carjvi  ulnarts;  and  terminates  in  a  flat  tendon,  which  is  inserted  into 
tlie  ulnar  side  of  the  base  of  the  first  phalanx  of  the  little  finger. 

Relations.  By  its  snperjicial  surface^  with  i\if^  inner  portion  of  the  palmar 
fascia,  and  the  Palmaris  brevis.  By  its  deep  surface,  v;'\\\\  the  Flexor  ossis  meta- 
carpi.    By  its  inner  border,  with  the  Flexor  brevis  minimi  digiti. 

The  Flexor  Breris  Minimi  Digiti  lies  on  the  same  plane  as  the  preceding 
muscle,  on  its  radial  side.  It  arises  from  the  tip  of  the  unciform  process  of  the 
uncilbrm  bone,  and  anterior  surface  of  the  annular  ligtiment.  and  is  inserted  into  the 
base  td'  the  first  phalanx  of  the  little  finger,  with  the  preceding.  It  is  separated 
from  the  Al>ductor  at  its  origin,  by  the  deep  branches  of  the  ulnar  artery  and 
nerve.  This  muscle  is  sometimea  wanting;  the  Abductor  is  then,  usually,  of 
large  size. 
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H^lafioni.  By  its  superficial  surface,  with  the  internal  portion  of  the  palmar 
fascia,  und  the  Pulmaris  brevis.  Bj  its  deep  sttrface^  with  the  Flexor  ossis 
metacarpi. 

The  Opptmens  Minimi  Dit^iti  (fi*.  1 73),  is  of  a  triangnlar  form,  and  placed 
immedittte-lv  beneath  the  precedin;^  muscles*  It  arises  from  the  unciform  process 
of  the  uncifomi  bono,  tmd  ('ontiguous  portion  of  the  annular  ligament;  its  fibres 
pasa  downwards  and  inwards,  to  be  inserted  into  the  whole  length  of  the  meta- 
csrpai  Ixine  uf  the  little  tinjror,  alonji  its  ulnar  margin. 

Relfttions.  Bj  its  superficial  surface^  with  the  Flexor  brevis,  and  Abductor 
minimi  di^tti.  By  its  deep  surface^  with  the  interoRsei  muaclca  in  the  fifth 
metacarpal  space,  the  nieUtcarpal  bone»  and  the  Flexor  tendons  of  the  little 
finger. 

Xerces.  All  the  musclea  of  this  group  are  supplied  by  the  ulnar  nerve. 

Actions.  The  actions  of  the  muscles  of  the  little  linger  are  expressed  in  their 
names.  The  Paliuaris  brevis  corrugates  the  ekin  on  the  inner  side  of  the  palm 
of  the  hand. 


178. — The  Dorsal  Interosaei  of  Left  Hand. 
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Middle  Palmar  Region. 

Lumbricales.  Interosaei  Palmares, 

InteroBsci  Dorsales. 

The  Lumhrieales  are  four  smalt  fleshy  fasciculi,  accessories  t4>  the  deep  PMexor 
mtisclc.  They  arise  by  fleshy  fibres  from  the  tendons  of  the  deep  Flexor:  the  first 
and  second,  from  the  radial  aide  and  palmar  surface  of  the  tendons  of  tlie  index 
and  middle  fingers;  the  third,  from  the  contig'uous  sides  of  the  tendtms  of  the 
middle  and  rm^  fiufi^ers:  and  the  fourth*  from  the  contijruous  sides  <»f  the  tendons 
of  the  ring  and  little  fingers.  They  pass  forwjirda  to  the  railial  side  of  the  cor- 
responding fingers,  and  opfiosite  theraeta- 
carpo-phalangeal  articulation  each  tendon 
tcmnnutes  in  a  broad  aponeurosis,  which 
is  inserti'd  into  the  tendinous  expansion 
from  the  Extensor  communis  digitoruni, 
covering  the  dorsal  aspect  of  each  finger. 
The  Interossei  Muscles  are  so  named 
from  occupying  the  intervals  between  the 
metncarpal  bones.  They  are  divided  into 
two  sets,  a  dorsal  and  palmftr;  the  ibrmer 
are  four  in  number,  one  in  each  meta- 
carpal space;  the  latter,  three  in  number, 
he  upon  ilie  metacarpal  bones. 

The  Dorsal  Interossei  are  four  in 
niunber,  larger  than  the  palmar,  and 
occupy  tfie  intervals  between  the  meta* 
carpal  bones.  They  are  bipenniforra 
niuseles,  arising  by  two  heads  from  the 
adjiieent  sides  of  the  metacarpal  bones, 
but  more  extensively  from  that  side  of 
the  metacarpal  lK>ne»  which  coiTcsponds 
to  the  side  of  the  finger  in  which  the 
muscle  is  inserted.  They  are  inserted 
into  the  base  of  the  first  phalanges,  and 
into  tlie  aponeurosis  of  the  common  Extensor  tendon.  Between  the  dotiblo 
origin  of  each  of  these  mu^celes  is  a  narrow  triangular  interval,  through  which 
passes  a  perforating  branch  from  the  deep  palmar  arch. 

The  First  Dorsttl  Interosseous  ituiscle,  or  Aluluctor  indlcis,  is  larger  than  the 
others.  It  is  flat,  triangular  in  form,  and  arises  by  two  heads,  8e\>arated  U"^  ^ 
fibrous  arch,  for  the  pnssage  of  the  radial  artery  from  ike  dotsum  to  tJtift  t^\:^\si  qH 
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the  hand.  The  outer  head  arises  from  the  upper  half  of  the  ulnar  Iwrder  of  the 
first  metacarpal  hone;  the  inner  hetul^  from  the  entire  length  of  the  radial  border 
of  the  Bccond  metacarpal  hone;  the  tendon  is  inserted  into  the  rndial  side  of  the 
index  finger.  The  second  and  third  dorsal  interos^ei  are  inserted  into  the  middle 
finger,  the  former  into  its  radial,  the  latter  into  its  uhmr  eide.  The  fourth  is 
inserted  in  the  rndial  side  of  the  ring-finger. 

The  Palmar  Interossfi,  three  in  number,  are  smaller  than  the  Dorsal,  and  placed 
upon  the  palmar  surface  of  the  metacarpal  bouea,  rather  than  between  tliem. 
They  arise  frum  the  entire  length  of  the 

metacarpal  bone  of  one  finger,  and    are    179. — ITie  Pdraar  Interossei  of  Left  Hand, 
itiserted  into  the  side  of  the  base  of  the 
first  phalanx   and  aponeurotic   expansion 
of  the  common   Extensor  tendon  of  the 
eame  finger. 

The  first  arises  from  the  ulnar  side  of 
the  second  metacarpal  hone,  and  is  in- 
serted into  the  same  side  of  the  index 
finger.  The  second  arises  from  the  radial 
side  of  the  fourth  metacarpal  bone,  and 
m  inserted  into  the  same  side  of  the  ring 
fi^nger.  The  third  arise;*  from  the  radial 
side  of  the  fifth  metacarpal  hone,  and  is 
inserted  Into  the  eanie  side  of  the  tittle 
fijiger.  From  this  account  it  may  he 
seen,  that  each  finger  is  provided  with 
two  Interossei  muscles,  with  t!ie  exception 
of  the  little  finger. 

Nerves.  The  two  outer  Lwmbriealea 
are  supplied  by  the  median  nerve;  the 
rest  of  the  muscles  of  thia  group,  by  the 
ulnar. 

Actions.  The  Dorsal  interossei  mucles 
abduct  the  fingers  from  an  imaginary  line  drawn  longitudinally  throngh  the  centre 
of  the  middle  finger;  and  the  Palmar  interossei  adduet  the  fingers  towards  that 
iine-  They  usually  assist  the  Extensor  muscles;  but  when  the  fingers  arc 
slightly  bent,  they  assist  in  flexing  them. 
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The  Student,  having  completed  the  diasection  of  the  muscles  of  the  upper  extremity, 
should  consider  the  effects  likely  to  be  produced  by  the  action  of  the  varioua  muscles  in 
fracture  of  the  bones. 

la  considering  the  actions  of  the  various  muscles  upon  fractures  of  the  upper  extremity, 
I  have  eelected  the  most  common  forms  of  injury,  both  for  illustration  and  deeorip* 
tion. 

Fracture  of  the  clavicle  is  an  exceedingly  common  accident^  and  is  usually  caused  by 
indirect  violence,  as  a  fall  upon  the  shoulder  ;  it  occasionally,  however,  occurs  from  direct 
force.  Its  most  usual  situation  is  just  external  to  the  centre  of  the  bone,  but  it  may  occur 
at  the  stomal  or  acromial  ends. 

Fracture  of  the  middle  of  the  clavicle  (fig.  lio)  is  always  attended  with  considerable  dijs- 
placement,  the  outer  fragment  being  drawn  dowuwarda,  forwards,  and  inwards  ;  the  inner 
fragment  slightly  upwards.  The  outer  fragment  is  drawn  down  by  the  weight  of  the  arm, 
and  the  action  of  the  Deltoiil,  and  forwards  and  inwards  by  the  Pectoralis  minor  and  Sub- 
daviua  muscles :  the  inner  fmgment  is  slightly  raised  by  the  Stemo-cleido-mastoid,  but 
only  to  a  very  limited  extent,  as  the  attachment  of  the  costo-clavicular  ligament  and 
Pectnralis  major  below  and  in  front  would  prevent  any  very  great  displacement  upwards. 
The  causes  of  displacement  having  been  ascertained,  it  is  easy  to  apply  the  appropriate 
treatment.  The  outer  firagment  is  to  he  drawn  outwards,  and,  together  with  the  scapula, 
raised  upwards  to  a  level  with  the  inner  fragment,  and  retained  in  that  position. 

In  fmvtitre  of  the  acromial  tndof  the  davide  between  the  conoid  and  trapezoid  ligaments, 
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oulv  jHght  displacement  occurs,  as  these  ligamenta,  from  their  oblique  insertion,  serve  to 
bold  both  |Mjrtioii3  of  the  bone  in  apposition.     Fracture,  also  of  the  tt^rruil  end,  iutcraal 

i«^— r«.^+«-»  ^r*i,    ir-jji      t  L^^  to  the  costo-claviciilar  ligament,  is  attended 

. 8  a.-h  mctare  of  the  Middle  of  the         ^jth  «„ly  nlight  displacement,  this  ligament 
Clavicle.  serving    to  retaijj    the    fragments   in   clo»e 

apf^Hisitiou. 

Fracture  of  the  acromioit  proce»9  usualljr 
arises  from  violence  applied  to  the  upper  and 
outer  part  of  the  shoulder;  it  is  generally 
known  by  the  rotundity  of  the  shoulder  being 
lost,  from  the  Deltoid  drawing  the  fractured 
jxirtion  dowDwards  and  forwards;  and  the  dis- 
placement may  easily  be  discovered  by  tracing 
the  margin  of  the  clavicle  outwards,  when  the 
fragment  will  be  found  resting  on  the  front 
and  upper  purt  of  the  bead  of  the  humerus. 
In  order  to  relax  the  anterior  and  outer  fabrea 
of  the  Deltoid  (the  opposing  muscle),  the  arm 
should  be  drai,vn  forwards  across  the  cheat, 
ftud  the  elbow  well  raised,  so  that  the  head 
of  tho  bone  may  press  the  acromion  process 
upwards,  and  retain  it  in  its  position. 

Fracture  of  the  coracoid  process  is  an  ex- 
tremely rare  accident,  and  is  usually  <»U8ed 
by  a  sharp  blow  ou  the  poi>ut  of  the  shoulder. 
Displacement  is  here  produced  by  the  com- 
bined actions  of  the  Pectoralis  minor,  short 
head  of  the  Biceps,  and  Coraco-hrachialis,  the 
foi-mer  muscle  drawing  the  fragment  inwarda, 
and  the  latter  directly  Jownwarda,  the  amount 
of  displucemeut  being  limited  by  the  connec- 
tion of  this  process  to  the  acromion  by  means 
of  the  coraco-aoromial  ligament  In  order  to 
Ltelax  these  muscles,  and  replace  the  fragments  in  close  apposition^  the  forearm  should  be 
I  flexed  so  as  to  relax  the  BicejK^  and  the  arm  drawn  forwards  and  inwarils  across  the  chest 
I  So  as  to  relax  the  Coraco-brachialis  ;  the  humerus  should  then  be  pushed  upwards  against 
f  the  coraco-acromittl  Hgament,  and  the  arm  retained  in  that  position. 

Fracture  of  the  anatomicxd  neck  nf  the  /tumerits  withio  the  capsular  ligament  is  a  rare 
accident,  attended  with  very  slight  displacement,  an  impaired  condition  of  the  motions  of 
the  joint,  and  crepitus. 

Fracture  of  the  tturgical  ne*'k  (fig.  181)  is  very  common^  is  attended  with  considerable 
•-     latJement,  and  its  appearances  correspond  somewhat  with  those  of  dislocation  of  the 
I  of  the  humerus  into  the  axilla.    The  upper  fragment  is  slightly  elevated  uniier  the 
Do-acromial  ligament  by  the  muscles  attached  to  the  greater  and  lesser  tuberosities  ; 
the  lower  fragment  is  drawn  inwards  by  the  Pectoralia  major,  Latissimua  dorai,  and 

Teres  major ;  and  the  humerus  i»  thrown  ob- 
liquely outwards  from  the  side  by  the  Deltoid, 
and  occasionally  elevated  so  as  to  project 
beneath  and  in  front  of  the  coracoid  process. 
The  deformity  is  reduced  by  fixing  the 
shoulder,  and  tl rawing  the  arm  outwards  and 
downwards.  To  counteract  the  opposing 
muscles,  and  to  keep  the  fragmentii  in  posi- 
tion, the  arm  should  lie  drawn  from  the  side, 
and  i>asteboard  splints  applied  on  its  four 
sides  ;  a  large  conical-shaped  pad  should  be 
placed  in  the  axilla  with  the  ba."*e  turned 
upwards,  and  the  elbow  approximated  to  the 
side,  atid  retained  there  by  a  broad  roller 
pa.ssed  round  the  chest ;  the  forearm  should 
then  be  fluxed,  and  the  hand  supported  in  a 
sling,  care  being  taken  not  to  raise  the  elbow, 
otherwise  the  lower  fragment  may  be  dis- 
placed iipwartls. 

In  fracture  of  the  fluaft  of  the  humerus 
below  the  insertion  of  the  Pectorali.s  major, 
Latisaimus  dorai,  and  Teres  major,  and  above 
the  insertion  of  the  Deltoid,  there  is  also 
considerable  deformity,  the  uv^^er  trwgcaeuX. 
being  drawn  inwards  \a'  Vhft  ^\-9.V-\ue\\^vo\\^ 


1 8 1.— Fracture  of  the  Surgical  Neck 
of  the  Uumerus. 
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muscles,  and  the  lower  fragment  upwards  and  outwards  by  the  Deltoid,  producing 
shortening  of  the  limb,  and  a  considerable  prominence  at  the  seat  of  fracture,  from  the 
fmcturetl  ends  of  the  bono  riding  over  on©  another,  especially  if  the  fi-acture  takes  plaoo 
in  an  oblique  direction.  The  fragments  may  be  brought  into  appasitiou  by  extrusion 
from  the  elbow,  and  retained  in  that  position  by  adopting  the  same  means  as  in  the  pre- 
ceding injury. 

In  fracture  of  the  shaft  of  the  humerus  immediately  below  the  insertion  of  the  Deltoid, 
the  amount  of  deformity  depends  greatly  upon  the  direction  of  the  fracture.  If  the  frac- 
ture occurs  in  a  transverse  direction,  only  slight  displacement  occui-s,  the  upper  fragment 
being  drawn  a  little  forwards  ;  but  in  oblique  fracture,  the  combined  actions  of  the  Bicops 
and  Brachialis  anticus  muscles  in  front,  and  the  Triceps  behind,  draw  upwards  the  lower 
fri^n]ent,  causing  it  to  glide  over  the  upper  fragment,  either  backwards  or  forwards, 
according  to  the  direction  of  the  fracture.  Simple  extension  reduces  the  deformity,  and 
the  application  of  splints  on  the  four  sides  of  the  arm  will  retain  the  fragments  in  apposi- 
tion. Care  should  be  taken  not  to  raise  the  elbow  \  but  the  forearm  and  hand  may  be 
supported  in  a  sling. 

Fracture  of  the  hutnents  (fig.  1 9»)  itomodiBtely  above  the  condyles  deserves  very  atteutive 

consideration,  as  the  general  appearances  cor-        «i7i         piltt  i         il 

J  Li.      -J.*    i.1.  I       1  u        i8i.— Fracture  of  the  Humerus  alxtve  the 

respond  somewhat  with  thoae  produced  by  -..»«*-vluo  vi  uue  Yuuaciuo»»wvo  vuw 

separation  of  the  epiphysis  of  the  iiumerus,  ^  ^^ 

and  with  those  of  dislocation  of  the  radius 
and  ulna  backwards.  If  the  direction  of  the 
fracture  is  obhque  from  above,  downwards, 
and  forwards,  the  lower  fragment  is  drawn 
upwards  and  backwards  by  the  Brachislis 
anticus  and  Biceps  in  front,  and  the  Triceps 
behind.  This  injury  may  be  diagnosed  from 
dislocation,  by  the  increased  mobility  in  frac- 
ture, the  existence  of  crepitus,  and  by  the 
fact  of  the  deformity  being  remedied  by  ex- 
tension, on  the  discontinuance  of  which  it  is 
reproduced.  The  age  of  the  patient  is  of  im- 
poi-taiice  in  distinguishing  this  form  of  injury 
rrom  separation  of  the  epiphysis.  If  fracture 
occurs  in  the  opposite  direction  to  that  shewn 
in  the  accompanying  figure,  the  lower  frag- 
ment IB  drawn  upwards  and  forwards,  causing 
a  considerable  prominence  in  front ;  and  the 
u]>per  fragment  projects  backwards  beneath 
the  tendon  of  the  Triceps  muscle. 

Fracture  of  the  coronoid  process  of  the  rdna 
is  an  accident  of  rare  occurrence,  and  is 
usually  caused  by  violent  action  of  the  Brachialis  anticus  muscle.  The  amount  of  dia- 
placemeot  varies  according  to  the  extent  of  the  fracture.  If  the  tip  of  the  proceas  only  is 
liroken  off,  the  fragment  is  drawn  upwards  by  the  BrachiaUs  anticus  on  a  level  with'the 
coronoid  depression  of  the  humenis,  and 


183.— Fracture  of  the  Olecranon. 
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the  power  of  flexion  is  imrtially  lost.    If 

tho  process  is  broken  off  nuar  its  root,  the 

fragment  is  still  displaced  by  the  same 

muscle ;  at  the  same  time,  on  extending 

the  forearm,  partial  dislocation  backwarfls 

of  the  ubia  occurs  from  the  action  of  the 

Triceps  mwacle.      The  appropriate  treat- 
ment would   bo  to    relax  the  Brachialis 

anticus   by  flexing   the  forearm,  and    to 

retain  the  fragments  in  apposition  by  keep* 

lug  the  arm  in  this  position.     Union  is 

generally  ligamentous. 

Fracture  of  the   olecranon  procest  (fig. 

183)  is  a  more  frequent  accident,  and  is 

caused  either  by  violent  action    of  the 

Triceps  muscle,  or  by  a  fall  or  blow  upon 

the  point  of  the    elbow,     The  detached 

fragment   is    displaced    upwards,  by  the 

action  of  the  Trioepa  muscle,  from  half 

an  inch  to  two  inches  ;  the  prominence  of 

the  elbow  is  consequently  lost,  and  a  deep  hollow  is  felt  at  the  back  part  of  the  joint, 

which  is  much  increased  on  flexing  the  limb.  The  j^atient  at  the  same  time  loses  the 
power  of  extending  the  forearm.  The  treatment  consists  in  relaxing  the  Triceps  by 
extending  the  limbt  and  retaining  it  in  tlae  oiLteuded  ifmxUou  by  means  of  a  long  straight 
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splint  applied  to  the  front  of  the  arm  ;  the  fragments  are  thua  brought  into  closer  appoei- 
tion,  mad  may  be  further  approximated  by  drawing  down  the  upper  fragment.  CJuion  is 
goneralij  ligamentous. 

Fracture  of  the  neek  of  ih-c  tad'\H»  is  an  exceedingly  rare  accident,  and  is  generally 
ea>u<kHi  by  direct  violence.  Its  diagnosia  is  somewhat  obscure,  on  account  of  the  slight 
deformity  visible:  the  injured  part  being  surrounded  by  a  largo  number  of  muscles;  but 
the  movements  of  prouation  and  supination  are  entirely  lost.  The  upper  fragment  is 
drawn  outwards  by  the  Supinator  brevis^  its  extent  of  displacement  being  limited  by  the 
attachment  of  the  orbicular  ligament.  The  lower  fragment  ia  drawn  forwards  and  slightly 
upwards  by  the  Biceps,  and  inwarda  by  the  Pronator  radii  teres,  its  displacement  forwarris 
and  upwaitls  being  counteracted  in  some  degree  by  the  Supinator  brevis.  The  treatment 
easentiallv  consists  in  relaxing  the  Biceps,  Supinator  brevis,  and  Pronator  radii  teres 
muscles,  by  flexing  the  forearm,  and  placing  it  in  a  iiosition  midway  between  pronation 
and  supination,  extension  having  been  previously  made  so  as  to  bring  the  parts  in 
apposition. 


1 84. — Fracture  of  the  Shaft  of  the  Radius. 


Fracture  of  the  radius  (fig.  184)  ia  more 
common  than  fracture  of  the  ulna,  on  ac- 
count of  the  connection  of  the  former  bone 
with  the  wrist.  Fracture  of  the  shaft  of 
the  ladius  new  its  centre  may  occur  from 
direct  violenco,  but  more  frequently  from 
a  fall  forwards,  the  weight  of  the  body 
l^eing  received  on  the  wrist  and  hand. 
The  upmsr  fragment  is  drawn  upwards 
by  the  Eiceps,  and  inwards  by  the  Pro- 
nator radii  teres,  holding  a  position  mid- 
way between  pronation  and  supination, 
and  a  degree  of  fulness  in  the  upi>er  half 
of  the  forearm  is  thus  produced ;  the 
lower  fragment  is  drawn  downwards  and  inwards  towards  the  ulna   by  the  Pronator 

auadratua,  and  thrown  ioto  a  state  of  pronation  by  the  same  muscle;  at  the  same  time, 
ae  Supinator  iongua,  by  elevating  the  styloid  process,  into  which  it  is  inserted,  will  servo 
to  depress  the  upper  end  of  the  lower  fragment  still  more  towards  the  ulna.  In  order  to 
relax  tJie  opposing  muscles  the  forearm  should  be  bent,  and  the  limb  placed  in  a  position 
midway  between  pronation  and  supination ;  tlie  fracture  is  then  easily  reduced  by  extension 
from  the  wrist  and  elbow:  well-piwlded  splints  should  then  be  applied  on  both  sides  of  the 
forearm  from  the  elbow  to  the  wrist;  the  hand  being  allowed  to  fall,  will,  by  its  own 
weight,  counteract  the  action  of  the  Pronator  quadratus  and  Supinator  longua,  and  elevate 
the  lower  fragment  to  the  level  of  the  tipper  one. 

Fracture  of  the  shaft  of  the  ulna  is  not  a  common  accident ;  it  is  usually  caused  by 
direct  violence.  The  more  protected  position  of  the  ulna  on  the  inner  side  of  the  limb, 
the  greater  strength  of  ifs  shaft,  anil  its  indirect  connection  with  the  wrist,  render  it 
less  liable  to  injury  than  the  radius.  The  fracture  usually  occurs  a  little  below  the  centre, 
which  is  the  weakest  part  of  the  bone.  The  upper  fragment  retains  its  usual  position  ; 
but  the  lower  frugmont  is  drawn  outwards  towards  the  radius  by  the  Pronator  quadratus, 
producing  a  well-marked  depression  at  the  seat  of  fracture,  and  some  fulness  on  the  dorsal 
and  iialmor  surfaces  of  the  forearm.  The  fracture  is  easily  reduced  by  extension  from  the 
wrist  and  forearm.  The  forearm  should  be  flexed,  and  placed  in  a  position  midway  between 
pronation  and  supination,  and  well-padded  sphnts  applied  from  the  elbow  to  the  ends  of 
the  fingers. 

Fracture  of  the  shafts  of  the  radius  and  vlna  tafjfth'r  is  not  a  very  common  accident;  it 
may  arise  from  a  direct  blow,  or  from  indirect  violence.  The  lower  fragments  are  drawn 
upwards,  sometiniea  forwards,  si^metimes  backwards,  according  to  the  direction  of  the 
fncture,  by  the  combined  actions  of  the  Flexor  and  Extensor  muscles,  producing  a  degree 
of  fulness  on  the  dorsal  or  palmar  surface  of  the  forearm;  at  the  same  time  the  two  frag- 
ments are  drawn  into  contact  by  the  Pronator  quadratus,  the  radius  in  a  state  of  pronation: 
the  upper  fragment  of  the  radius  is  dtawn  xipwards  and  inwards  by  the  Biceps  and  Prona- 
tor radii  teres  to  a  higher  level  than  the  ulna ;  the  upper  portion  of  the  ulna  is  slightly 
elevated  by  the  Brachialis  anticus.  The  fracture  may  be  reduced  by  extension  from  the 
wrist  and  elbow,  and  the  forearm  shouid  be  placed  in  the  same  position  as  in  fracture  of 
the  ulna. 

In  the  treatment  of  all  cases  of  fracture  of  the  bones  of  the  forearm,  the  ^^atest  care 
is  requisite  to  prevent  the  ends  of  the  bones  from  being  drawn  inwards  towards  the  in- 
terosseous space:  if  thirj  point  is  not  carefully  attended  to,  theradiuH  and  ulna  may  become 
anchylosed,  and  the  movements  of  pronation  and  aupiiiation  entirely  lost.  To  obviate 
this,  the  splints  applied  to  the  Umb  should  be  well  i>added,  so  as  to  press  the  muscles 
down  into  their  normal  situation  in  the  interosseous  space,  and  thus  prevent  the  approxi- 
mation of  the  fragments. 

Fracture  of  the  lower  end  of  th/f  radius  (fig.  185)  ia  usually  calleA  CwUcs'i  Jtocturt, 
from  the  name  of  the  erainant  Duhlin  burgeon    who  first  acaviraWVy  AftacTV>a^  VH*.   \^ 
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is  geDerally  produced  by  tlie  patient  falling  upon  tlie  hand,  which  receives  the  entire 
weight  of  the  body.  Thia  fracture  usually  takes  place  from  half  an  inch  to  an  inch 
above  the  articular  surface  if  it  occurs  in  the  adult ;  but  in  the  child,  before  the  age  of 
sixteen,  it  jb  more  frequently  a  separation  of  the  epiphysis  from  the  apophysis.  The  dis- 
placement which  is  produced  ia  very  considerable,  and  bears  some  resemblance  to  disloca- 
tion of  the  carpus  backwards,  from  which  it  should  be  carefully  diHtiuguished.    The  lower 

185.— Fracture  of  the  Lower  End  of  the  Radius. 


fragment  ia  drawn  upwards  and  backwards  behind  the  upper  fragment  by  the  combiued 
actions  of  the  Supinator  longus  and  the  fiexors  and  the  extensors  of  the  thumb  and 
carpus,  producing  a  well-marked  prominence  on  the  back  of  the  wrist,  with  a  deep  depres- 
sion above  it.  The  upper  fragment  projects  forwards,  often  lacerating  the  substance  of 
the  Pronator  quadratus,  and  ia  drawn  by  this  muscle  into  close  contact  with  the  lower  end 
of  the  ulna,  causing  a  projection  on  the  anterior  surface  of  the  forearm,  imme<liaiely  above 
the  carpus,  from  the  flexor  tetidcms  being  thrust  forwards.  This  fracture  may  be  dis- 
tinguished from  dislocation  by  the  deformity  being  removed  on  making  suflioient  extension, 
when  crepitus  may  be  occasionally  detected;  at  the  same  time,  on  eztensioo  being  discon- 
tinued, the  parts  immediately  resume  their  dcfonsed  appearance.  The  age  of  the  patient 
will  also  assist  in  duterm icing  whether  the  injury  ia  fractm-c  or  separation  of  the  epiphysis. 
The  treatment  consists  in  flexing  tht*  forearm,  and  making  powerful  extension  from  the 
wrist  and  elbow,  depressing  at  the  same  time  the  radial  side  of  the  hand,  and  retaining 
the  parts  in  this  position  by  well-padded  piatol-shiped  splints. 

MUSCLES  AND  FASCIJE  OF  THE  LOWER  EXTREMITY. 

The  Mupcles  of  the  Loxver  Extremity  are  subdivided  into  groups,  corresponding 
with  the  diflferent  region*  of  the  limb. 


tUnc  region. 

Psoas  raacrnufii. 
Psoft.**  parvus, 
lliacus. 

Thigh. 

Anterior  femoral  region. 

Tensor  vagina^  femoris. 

Sartoriue. 

Rectus. 

Vastus  cxterniJi«. 

Viifitus  inlernus. 

Cnireus, 

SubtTureuii. 

Internal  femoral  region. 

Gracilis. 
Pectiiifijs, 
Adductor  longus. 
Adductor  brevis. 
Adductor  majrnus. 


Hip. 
Gluteal  region. 
Gluteus  maximuB. 
Gluteus  medius. 
Gluteus  minimu!*. 
Pyrifonnis, 
Gemellus  superior. 
OJttiirutor  i  n  tern  us. 
Gemellus  inferior. 
Obturator  ex  tern  us. 
QuadratUB  femoris. 

Posterior  femorni  region. 

Biceps. 

Semitendinosus. 

Semimembranosus. 

Leg. 
Anterior  tibio'Jibular  region. 

Tibial  is  anticus. 
Extensor  lon;2;up  digitorum. 
Extensor  proprius  pollicis. 
Peroneus  tertins. 
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Posterior  tibio-fibular  region. 
Superjicial  layer. 

vastrocnemtus. 

PlaiiUiria. 
Solcua. 

Deep  layer, 

Poplit€llB. 

Flexor  longm?  iJollicKs. 
Flexor  loiigus  digitorum. 
Tibialis  posticus. 

Fibular  region. 
Peroneus  longus. 
Peroneas  brevis. 

Foot. 
Dorsal  region. 
Extensor  brevis  digitoriiiu. 


Plantar  region. 

First  layer. 

Abductor  (loUicis. 
Flexor  brevis  digitoruiii. 
Abductor  minimi  digiti. 

Second  layer, 

Maaculu:!  aceessoriuB. 
Lumbricaies. 

Third  layer. 

Flexor  brevis  poUicJS. 
Adductor  poll ic is. 
Flexor  brevis  minimi  dlgili, 
Trausversui*  pedis. 

Fourth  layer. 
The  Interossei. 


¥ 


Psoas  Magnus. 


Iliac   Reiiion. 
Psoas  Parvua. 


lUacua. 


ZHiaeefitfa. — No  detailed  description  it}  required  for  the  disiieotlon  of  these  muscle& 
Oq  the  removal  of  tho  viscera  from,  the  abdoioen,  they  are  exposed,  covered  by  the  peri- 
ioQeum  and  a  thin  layer  of  fascia,  the  fascia  iliaca. 

The  iliae  fascia  is  the  aponeurotic  layer  which  linee  the  back  part  of  the 
abdominal  cavity,  and  encloses  the  Ptsoas  and  Iliacus  muacles  throughout  their 
whole  extent.  It  is  thin  above;  and  beeomei*  gradually  thicker  below,  as  it 
approaches  the  femoral  arch. 

The  portion  inrestiitg  the  Psoas,  is  attached,  above,  to  the  ligamentam  arcuatum 
internum;  internally,  to  the  sacrum;  and  by  a  series  of  arched  processes  to  the 
intervertebral  substances,  aud  prominent  margins  of  the  bodies  of  the  vertebrae; 
the  intervals  so  left,  opposite  the  constricted  portions  of  the  bodies,  transmitting 
the  lumbar  arteries  and  sympathetic  tilaments  of  nerves.  Externally,  this  portion 
of  the  iliac  fascia  is  continuous  witli  the  fascia  lumborum. 

The /»orjf ion  investittg  the  Itiacust  is  connected,  externally,  to  the  whole  length 
of  the  inner  border  of  the  crest  of  the  ilium;  intenially,  to  the  brim  of  the  true 
pelvis,  where  it  is  continuous*  with  the  periosteum,  and  rec4iivea  the  tendon  of 
insertion  of  the  Psoas  parvua.  External  to  the  femoral  vessels,  this  fascia  is 
intimately  connected  with  Poupart's  ligament,  aud  h  continuous  with  the  fascia 
transversal  is;  but,  corres^ponding  to  the  point  where  the  femoral  ve^r^els  pasa  down 
into  the  thigh,  it  is  prolonged  do^%Ti  behind  them,  forming  the  posterior  wall  of  the 
femoral  sheath.  Below  this  point,  the  iliac  fascia  surrounds  the  Psoas  and  Iliacus 
muscles  to  their  termination,  and  becomes  continuous  with  the  illiac  portion  of 
the  fascia  lata.  Internal  to  the  femoral  vessels  the  iliac  fascia  is  coijnected  to  the 
iliopectineal  line,  aud  it<  continuous  with  the  pubic  portion  of  the  fascia  lata.  The 
Uiac  vessels  lie  in  front  of  the  iliac  fascia,  hut  nil  the  branches  of  the  lumbar 
plexus,  behind  it;  it  is  separated  from  the  jxritoueum  by  a  quantity  of  loose  areolar 
tissue.  In  abscess  accompanying  caries  of  the  lower  part  of  the  spine,  the  matter 
makes  its  way  to  the  femoral  arch,  distending  the  sheath  of  the  Psoas;  and  when 
it  accumulates  iu  considerable  quaulity,  tliis  muscle  becomes  absorbed,  and  the 
nervous  corda  contained  in  it  arc  dissected  out,  and  lie  exposed  in   the  cavity  of 

I  the  abscess;  the  femoral  vessels,  however,  remain  intact,  and  the  peritoneum  seldom 
becomes  implicated. 
Remove  this  fascia,  and  the  muscles  of  the  iliac  region  will  be  exposed. 
The  Psoas  Magrtus  (fig.  187)  is  a  long  fusiform  muscle,  placed  on   the  side  of 
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the  lumbar  region  of  the  spine  and  margin  of  the  pelvis.  It  arises  from  the  sides  of 
the  bodies,  frum  the  coiTesponding  intervcrU'bral  euhstjanees,  and  from  tlie  front 
of  the  bases  of  the  transverse  proceHse?  of  ttie  luHt  dorsal  and  all  tlie  Imnltar  vi-r- 
tebras.  The  muscle  is  connected  to  the  liodies  of  the  vertebra  by  five  slips;  each 
Blip  is  attached  to  the  upper  and  lower  margins  of  two  vertebne,  and  to  the  inter- 
vertebral substance  between  thcra;  the  slips  themselves  being  connected  by  the 
tendinous  archeB  which  extend  across  the  constricted  port  of  the  liodies,  and 
beneath  which  pass  the  lumbar  arteries  and  sympathetic  nervous  filaments.  These 
tendinous  urchcH  uIho  give  origin  to  muscular  fibres  and  protect  the  blood-veseels 
and  nerves  from  pressure  doring  the  action  of  the  muscle.  The  first  slip  is 
attached  to  the  contiguous  margins  of  the  last  dorsal  and  tirst  lumbar  vertebra; 
the  last,  to  the  conliguou*  margins  of  the  fourth  and  fifth  lumbar,  and  to  the  in- 
tervertebral substance.  From  these  points,  the  muscle  passes  down  across  tlie 
brim  of  the  pel visj  and  diminishing  grftdually  in  size,  passes  beneath  Poupart's 
ligament,  and  terminates  in  a  tendon,  which,  after  receiving  the  fibres  of  the 
Iliacus,  is  inf-erted  into  the  lesser  trochanter  of  the  femur. 

Eelations,  In  the  lumbar  region.  By  its  anterior  mrface^  which  is  placed 
behind  the  peritoneum,  with  the  ligamentum  arcuatum  internum,  the  kidney,  Psoas 
parvus,  renal  vessels,  ureter,  spciTuatic  vessels,  genito-crural  nerve,  the  colon,  and 
along  its  pelvic  border,  with  ihe  common  and  external  iliac  artery  and  vein.  By 
its  posterior  si/rface,  with  the  transverse  processes  of  the  lumbar  vertebra?  and  the 
Quadnitus  lumburiim,  from  which  it  is  separated  by  tlie  anterior  lamella  of  the 
aponeurosis  of  the  Transversal  is.  The  anterior  crural  nerve  is  at  first  situated  in 
the  substance  of  the  muscle,  and  emerges  from  its  outer  border  at  the  lower  part. 
The  lumbar  plexus  is  situated  in  the  posterior  pai*t  of  the  substance  of  the  mut;cle. 
By  its  imicr  side^  with  the  l>udies  of  the  lumbar  vertebra-,  thf  lumbar  arteries,  the 
eympathetic  ganglia,  and  their  branches  of  communication  with  the  spinal  nerves; 
the  lumbar  glmids;  the  vena  cava  on  the  right,  and  the  aorta  on  the  lelt  side.  In 
the  thigh  it  is  in  relation,  in  front,  with  the  fascia  hita;  l>eh)nd,  with  the  capsular 
ligament  of  the  hip»  from  which  it  is  separated  by  a  synovial  bursa,  which  some- 
times communicates  with  the  cavity  of  the  joint  through  an  opening  of  variable 
size  ;  by  its  inner  border^  with  the  Pectineus  and  the  femoral  artery,  which 
slightly  overlaps  it;  by  its  outer  iorrfcr,  with  the  anterior  crural  nerve  and  Eiacus 
muscle. 

Tlie  Psoas  Parvus  is  a  long  slender  muscle,  placed  in  front  of  the  preceding. 
It  arises  from  the  sides  of  the  bodies  of  the  last  dorsal  and  first  lumbar  vertel»ra?, 
and  from  the  intervertebral  substance  between  them-  It  forms  a  small  flat 
muscular  bundle,  which  terminates  in  a  long,  flat  tendon,  inserted  into  tlie  ilio- 
pectineal  eminence,  and  continuous,  by  its  outer  border,  with  the  iliac  fascia. 
This  nniscle  is  present,  according  to  M.  Theile,  in  one  out  of  every  twenty  subject* 
examined. 

Relations,  It  is  covered  by  the  peritoneum,  and  at  its  origin  by  the  ligamentum 
arcuatum  internum;  it  rests  on  the  Psoas  magnus. 

The  Iliacfts  is  a  flat  radiated  muscle,  which  fills  up  the  whole  of  the  internal 
iliac  fossa.  It  arises  from  the  iliac  fossa,  and  inner  margin  of  the  crest  of  the 
ilium;  behind,  from  the  ilio-lumhar  ligament,  and  base  of  the  sacrum;  in  ftont, 
from  the  anterior  superior  and  anterior  inferior  spinous  processes  of  the  ilium,  the 
notch  between  them,  and  by  a  few  fibres  from  the  capsule  of  the  hip-joint,  Tho 
fibres  converge  to  Ire  inserted  into  the  outer  side  of  the  tendon  of  the  Psoas,  some 
of  them  being  prolonged  into  tho  oblique  line  which  extends  from  the  lesser  tro- 
chanter to  the  linea  aspera. 

Relations.  Ulthin  the  prJvis  :  by  its  anterior  surface,  with  the  iliac  fascia, 
which  separatcH  the  muscle  from  the  peritoneum,  and  witli  the  external  cutaneous 
nerve;  on  the  right  side,  with  the  ciecum;  on  the  left  side,  with  the  sigmoid 
flexure  uf  the  colon.  liy  its  posterior  surface,  with  the  iliac  fossa.  By  its  inner 
border,  with  the  Psoas  magnus,  and  anterior  crurul  nerve.  In  tlie  thigh,  it  is  in 
reintion,   by  its  anterior  surface,   with  the   fascia  lata.  Rectus  and   Sartorius; 
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behind,  with  the  capsule  of  the  bip-jolnt,  a  synovial  bursa  common  to  it  and  the 
Psoas  maguus  hieing  interposed. 

Serves.  The  Psoas  is  supplied  by  the  anterior  branches  of  the  lumbar  nerves, 
the  Iliacus  by  the  anterior  crural. 

Actions,  The  Psoas  and  Iliacus  muBcles,  acting  from  aliove,  flex  the  thigh  upon 
the  pelvis,  and,  at  the  same  time,  rotate  the  femur  outwards,  from  the  obliquity  ol" 
their  insertion  into  the  inner  and  back  part  of  that  bone.  Actinj;  from  below,  the 
femur  being  fixed,  the  muscles  of  both  sides  bend  the  Imnbar  portion  of  the  spine 
and  j>elvis  forwards.  They  also  serve  to  maintaiji  the  erect  position,  by  support- 
ing tiie  spine  and  pelvis  upon  the  femur,  and  assist  in  raising  the  trunk  when  the 
body  is  in  the  recumbent  posture. 

The  Psoas  parvus  is  a  tensor  of  the  iliac  fascia. 


Anteriok  Fkmokal  Region. 


Tensor  Vagi  me  Femoris. 

Sartorius. 

Rectus. 

SubcrnraBus. 


Vastus  Externus. 
Vastus  Internus. 
Cruras  US. 


DisKCtiofi.  To  expose  the  muscles  and  fasciae  in  this  region,  make  an  ioctsion  along  Pou- 
ljart*s  ligament,  from  the  spine  of  the  ilium  to  the  pubes,  a  vertical  incision  from  the  centre 
of  this,  uong  the  middle  lino  of  the  thigh  to  below  the  knee-joint,  aud  a  transverse  incision 

from  the  inner  to  tht;  outer  side  of  the  leg.  at 
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-Dissection  of  Lower  Extremity. 
Front  View. 
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1  .  DitHtetwn 
FEMORAL  HEftNilA^ 
SCARPA^  TRJANCU 


t  -  FRONT  5^  THIGH 
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the  lower  end  of  the  vertical  incision.  The 
tlajwof  integiiment  having  btjen  remove<l,the 
superficial  and  decpfasciteshould  be  examined. 
The  more  advanced  student  would  commence 
the  study  of  this  region  byanexamlnutioti  of 
the  anatomy  of  femoral  hernia,  and  Scarpa's 
triangle,  the  incisiODs  for  the  dissection  of 
which  are  marked  out  in  the  aocompanying 
figure. 

Fascle  of  the  Thigh. 

The  superjicial  fascia  forms  a  con- 
tinuous layer  over  the  whole  of  the 
lower  extremity,  consisting  of  areolar  tis- 
sue, containing  in  its  meshes  much  adipose 
matter,  and  capable  of  being  separuted 
into  two  or  more  layers,  between  which 
are  found  the  superficial  vessels  and 
nerves.  It  varies  in  thickness  in  diffe- 
rent parts  of  the  limb;  in  the  sole  of  ttio 
foot  it  is  so  thin,  as  to  be  scarcely  demon- 
strable, the  integument  being  closely  ad- 
herent to  the  deep  fascia  beneath,  but  in 
the  groin  it  is  thicker,  and  the  two  layers 
are  separated  from  one  another  by  the 
superficial  inguinal  glands,  the  internal 
saphenous  vein,  and  several  smaller  ves- 
sels. Of  these  two  layers,  the  super- 
ficial is  continuous  above  with  the  super- 
iicial  fascia  of  the  alidomen,  the  deep 
layer  lK?coming  blended  with  the  fascia 
lata,  a  little  below  Poupart's  ligament. 
The  deep  layer  of  superlicial  fascia  is  in- 
timately adiierent  to  the  margins  of  the 
saphenous  opening  in  the  fascia  lata,  and 
pierced    in    this   situalvou  \vy  ii\i\aiaT«N\?k 
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sinall  blood  and  lyiuplmtic  veisac48:  hence 
the  name  cribrifomi  fttseia,  wljich  has 
been  applied  to  it.  Subcutaneous  bursi« 
are  found  in  tlie  superiicial  fascia  over 
the  patella*  point  of  the  heel,  and  pha- 
langeal nrticulationM  of  thf*  toes. 

The  deep  fascia  of  the  thi;5h  iw  exposed 
on  the  removal  of  the  superficial  laecia, 
and  is  named,  from  its  great  extent^  the 
fascia  lata;  it  forms  a  utiifonn  investment 
for  the  whole  of  this  region  of  the  limb, 
but  varies  in  thicknesss  in  diilererit  jiarts; 
thus,  it  is  titickest  in  the  upper  and  outer 
part  of  the  thigh ^  where  it  receivea  a 
fibrous  expansion  from  the  Glutens  maxi- 
nius  muscle^  and  theTensorvaginaj  femoria 
is  iugerted  between  its  layers:  it  is  very 
thin  behind,  and  at  the  iif)per  and  inner 
part,  where  it  coverB  the  Adductor  muscles, 
and  again  becomes  stronger  around  the 
knee,  receiving  fibrous  exfiansions  from 
the  tendon  of  the  Bieeps  externally,  and 
from  the  Sartoriiis,  Gracilis,  Semiteudi- 
Dosus,  and  Quadriceps  extensor  cruris  in 
front.  The  fascia  lata  is  attached,  above, 
to  Foupart'tt  ligament,  and  the  creat  of  the 
ilium;  behind,  to  the  margin  of  the  be- 
crum  and  coccyx;  internally,  to  the  pubic 
arch  and  pectineal  line;  and  below,  to  all 
the  prominent  points  around  the  knee- 
joint,  the  condyles  of  the  femur,  tuberosi- 
ties of  the  tibia,  and  head  of  the  tibula. 
That  portion  which  invests  the  Gluteus 
medius  (the  Gluteal  aponeurosis)  is  veiy 
thick  and  strong,  and  gives  origin,  by  its 
inner  surface,  to  some  of  the  fibres  of 
that  muscle;  at  the  upper  border  of  the 
Gluteus  maximus,  it  divides  into  two 
layers;  the  upper  of  which,  very  thin, 
covers  tlie  surface  of  the  Gluteus  moxi- 
mus,  and  is  continuous  below  with  the 
fascia  lata:  the  deep  layer  is  thick  above, 
where  it  blends  with  the  great  sacro- 
Bciatic  ligament,  thin  below,  where  it  se- 
parates the  Gluteus  raaximus  from  the 
deeper  muscles.  From  the  inner  surface  <tf 
the  fascia  latji,  are  given  off  two  strong 
intermuacular  septa,  wliich  are  attached  to 
the  whole  lenglh  of  the  liuea  aspera;  the 
external  and  stronger  one,  which  extends 
from  the  insertion  of  Ihe  Gluteus  maximus 
to  the  outer  condyle,  separates  the  Vastus 
ext^ernus  in  front  from  the  short  head  of 
the  Biceps  behind,  and  gives  partial  origin 
to  those  muscles;  the  inner  one,  the 
thinner  of  the  two,  separates  the  Vastus 
intern  us    from    the    Adductor    muscles. 


X  8;,— Muscles  of  the  lUacand  Anterior 
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k\dos  these,  there  are  numerous  smaller  septa^  separating  the  individual  muscles, 
and  enclosing  each  in  a  distinct  sheath.  At  the  upper  and  inner  part  of  the  thigh^ 
a  little  below  Pou part's  ligaraent,  a  large  oval-shaped  aperture  is  observed  after 
tlie  superficial  fascia  has  been  cleared  off:  it  transmits  the  internal  saphenous 
vein,  and  other  smaller  vessels,  and  is  termed  the  saphenous  openinrf.  In  order 
more  correctly  to  consider  the  mode  of  formation  of  this  aperture,  the  fascia  lata 
id  described  as  consisting,  in  tliis  part  of  the  thigh,  of  two  portions,  an  iliac  por- 
tion, and  a  pubic  portion. 

The  iliac  portion  is  all  that  (»urt  of  the  fascia  lata  on  the  outer  side  of  the 
saphenous  opening.  It  is  attached^  externally,  to  the  crest  of  the  ilium,  and  its 
anterior  superior  spine,  to  the  whole  length  of  Poujiart's  ligament,  as  far  internally 
as  the  spine  of  the  puLes,  and  to  the  pectineal  line  in  conjunction  ivith  Gimbernat'a 
ligament.  From  the  sphte  of  the  pubes,  it  is  reflected  downwards  and  outwards, 
forming  an  arched  margin,  the  superior  cornu,  or  outer  boundary  of  the  saphenous 
opening;  this  margin  overlies,  and  is  adherent  to  the  anterior  layer  of  the  sheath 
of  the  femoral  vessels;  to  its  edge  is  attached  the  cribriform  fascia,  and,  below, 
it  is  continuous  with  the  pnliic  portion  of  the  fascia  lata. 

The  pultic  portion  is  situated  at  the  inner  side  of  the  saphenous  opening;  at  the 
lower  margin  of  this  aperture  it  is  continuous  with  the  iliac  portion;  traced 
upwards,  it  is  seen  to  cover  the  surface  of  the  Pectineus  muscle,  and  passitig 
behind  the  sheath  of  the  femoral  vessels,  to  which  it  1.-5  closely  united,  is  con- 
tinuous with  the  sheath  of  the  Psoas  and  Iliacus  muscles,  and  is  linally  lost  in  the 
fibrous  capsule  of  the  hip-joint.  This  fascia  is  attached  above  to  the  pectineal  line 
in  front  of  the  insertion  of  the  aponeurosis  of  the  External  oblique,  and  internally 
to  the  margin  of  the  pubic  arch.  From  this  description  it  may  be  observed,  that 
the  iliac  portion  of  the  fascia  lata  passes  in  front  of  the  femoral  vessels,  and  the 
pubic  portion  behind  them,  so  that  an  Hi»parent  aperture  exists  between  the  two, 
through  which  the  internal  saphenous  joins  the  femoral  vein.* 

The  fascia  should  now  be  removed  from  the  svu'face  of  the  muscles.  Tkia  may  be  efiected 
by  pinching  it  up  between  the  foroepa,  dividing  it,  and  aepai-atiug  it  from  each  muscle  in 
the  courao  of  its  fibres. 

The  Tensor  VatjiiKE  Femoris  is  a  short  flat  muscle,  situiited  at  the  upper  and 
outer  side  of  the  thigh.  It  arises  from  the  anterior  part  of  the  outer  lip  of  the 
crest  of  the  ilium,  and  from  the  outer  surface  of  the  anterior  superior  spinous 
process,  between  the  Gluteus  medius,  and  Sartorlus.  The  muscle  passes  obliquely 
downwards,  and  a  little  backwards,  to  be  inserted  into  the  fascia  lata,  about  one- 
fourth  down  the  outer  si<ie  ol'  the  thigh. 

Relations.  By  it«  superjidal  sitrjhce^  with  the  fascia  lata  and  the  integument. 
By  its  deep  surface,  with  the  Gluteus  mcdius,  Rectus  femoris,  Vastus  extemus, 
and  the  ascending  branches  of  the  exterual  circumflex  artery.  By  its  anterior 
border,  with  the  Sartorius,  from  which  it  is  separated  below  by  a  triangular  space, 
in  which  is  seen  the  Rectus  femoris.  By  its  posterior  border,  with  the  Gluteus 
medius. 

The  Sartorins,  t!ie  longest  muscle  in  the  body,  is  flat,  narrow,  and  riband-like: 
it  arises  by  tendinous  flbres  from  the  anterior  superior  spinous  process  of  the 
Ultun  and  ujjper  half  of  the  notch  below  it,  passes  obliquely  across  the  upper  and 
anterior  part  of  the  thigh,  from  the  outer  to  the  inner  side  of  the  limb,  then 
descends  vertically,  as  far  as  the  inner  side  of  the  knee,  passing  Ix-hind  the  inner 
condyle  of  the  femur,  and  terminates  in  a  tendon,  which  curving  obliquely  for- 
wards, expands  into  a  broad  aponeurosis,  inserted  into  the  upper  pjirt  of  the  inner 
surface  of  the  shaft  of  l!ie  tibia,  nearly  as  far  forwards  as  the  crest.  This  expan- 
sion covers  the  insertion  of  the  tendons  of  the  Gracilis  and  Semitendinosus,  with 
which  it  is  partially  united,  a  synovial  bursa  being  interposed  between  them. 
An  offset  is  derived  from  this  aponeurosis,  which  blends  with  the  fibrous  capsule 


♦  These  parts  will  be  again  more  particularly  described  witlti  l\ie  anaVom^  ol  W&xvm^ 
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of  the  knee-joint^  and  another,  given  off  from  ita  lower  border,  blends  with  tlie 
fiiscia  on  the  inner  side  of  the  log*  Tlie  relations  of  this  muscle  to  the  femonil 
artery  should  he  carefully  examined,  as  its  inner  border  forms  the  ehief  guide  in 
tying  the  artery.  In  the  upper  thin!  of  the  thigh,  it  forms,  with  the  Adductor 
longus,  tlie  side  of  a  triangular  ppace,  Scarpa's  triangle,  the  base  of  whieli,  turned 
upwards,  is  formed  by  Poupart't*  ligament;  the  femoral  artery  passes  perpendicu- 
larly through  the  centre  of  this  space  from  its  base  to  its  apex.  In  the  middle 
tJiird  of  the  thigh,  the  femoral  artery  lies  ttrst  along  the  inner  border,  and  then 
benciith  the  Sartorius. 

Rt'lations.  By  its  superficial  surface^  with  the  fascia  lata  and  integument. 
By  its  deep  surface^  wilh  the  Iliacus,  Psoas,  RectUH.,  Vastus  internus,  anterii>r 
crural  nerve^  sheath  of  the  femoral  vessels,  Adductor  longua,  Adductor  magnus, 
Gracilis,  long  saphenous  nerve,  and  internal  lateral  ligament  of  the  knee-joint. 

The  Quadricepx  cjctensor  includes  the  four  remaining  muscles  on  the  front  of 
the  thigh.  It  is  the  great  Extensor  muscle  of  the  leg,  forming  a  large  fleshy  mass, 
which  covers  the  front  and  sides  of  the  femur,  being  united  below  into  a  single 
tendon,  attached  to  tlie  tibia,  and  above  subdividing  into  separate  portions,  which 
have  received  distinct  names.  Of  these,  one  occupying  the  middle  of  the  thigh, 
connected  above  with  the  ilium,  is  called  the  Ihctus  femoris,  from  its  straight 
course.  The  other  divisions  lie  in  immediate  connection  with  the  shaft  of  the 
femur,  which  they  cover  from  the  conrlyles  to  the  trochanters.  The  portion  on 
the  outtT  side  of  the  femur  is  termed  the  Vastus  exierntts;  that  covering  the  inner 
side,  the  Vastus  intenins;  and  that  covering  the  front  of  the  femur,  the  Crurte.ug. 
The  two  latter  portions  are,  however,  so  intimately  blended,  as  to  form  but  one 
muscle. 

The  Rectus  femoris  is  situated  in  the  middle  of  the  anterior  region  of  the 
thigh;  it  is  fusiform  in  shape,  and  its  tibres  are  arranged  in  a  bipenniform  manner. 
It  arises  by  two  tendons;  one,  the  straight  tendon,  from  the  anterior  inferior 
spinous  process  of  the  ilium;  the  other  is  flattened,  and  curves  outwards,  to  be 
attached  to  a  groove  above  the  brim  of  the  acetabulum;  this  is  the  rellected  ten- 
don of  tlio  Rectus,  it  unites  with  the  straight  tendon  at  an  acute  angle,  and  then 
spreads  into  an  aponeurosis,  from  wliich  the  muscular  fibres  arise.  The  muscle 
terminates  in  a  broad  and  thick  aponeurosis,  which  occupies  the  lower  two-thirds 
of  its  j>osterior  surface,  and,  grtulually  l)ecoming  narrowed  into  a  flattened  tendon, 
18  inserted  int<5  the  patella  iu  common  with  the  Vasti  and  Ci*uraEUS- 

JRelations.  By  its  superjicial  surface^  with  the  anterior  fibres  of  the  Gluteus 
mcdius,  the  Tensor  vagime  femoris,  Sartorius,  and  the  Psoas  nnd  Ilincus;  by  Ita 
lower  three-fourths,  \vith  the  fascia  lata.  By  its  posterior  surface^  with  the  hip- 
joint,  the  external  circumflex  vessels,  and  the  Cruneus  and  Viusti  muscles. 

The  three  remaining  muscles  have  been  described  collectively  by  some  anatomists, 
separate  from  the  Rectus,  under  the  name  of  the  Triceps  extensor  cruris;  in  order 
to  expose  them,  divide  the  Sartorius  and  Rectus  acroBS  the  middle,  and  turn  them 
aside,  when  the  muscles  in  question  will  be  fully  brought  into  view. 

The  Vastus  externus  is  the  largest  part  of  the  Quadriceps  extensor.  It  arises 
by  a  broad  ai)oneurosis,  which  is  attached  to  the  anterior  border  of  the  great 
trochanter,  to  a  horizontal  ridge  on  its  outer  surface,  to  a  rough  line,  leading  from 
the  trochanter  major  to  the  linea  aspera,  and  to  the  whole  length  of  the  outer  lip 
of  the  linea  aspera;  this  aponeurosis  covers  the  upi>er  three-fourths  of  the  muscle, 
and  fri>m  its  inner  surface,  many  fibres  arise,  A  few  additional  fibres  lirise  from 
the  tendon  of  the  Gluteus  maximus,  and  from  the  external  intermuscular  septum 
between  the  Vastus  externus,  and  short  head  of  the  Biceps.  The  fibres  form  a 
large  fleshy  mass?,  which  is  attached  to  a  strong  aponeurosis,  placed  on  the  under 
surface  of  tlie  muscle  at  its  lowest  part;  this  becomes  contracted  and  thickened 
into  a  flat  tendon,  which  is  inserted  into  the  outer  part  of  the  upper  border  of  the 
patella,  blending  with  the  great  extensor  tendon. 

lieiaiions.  By  its  snperjieinl  sttr/accj  with  the  Rectus,  the  Tensor  vaginie 
femoris,  the  fascia  lata,  and  the  Gluteus  maximus^,  from  which  it  is  separated  by  a 
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synovial  bursa.  By  its  deep  surface,  with  tlie  Cruraeue,  some  large  branches  of 
the  external  circumflex  artery  tmd  anterior  crural  nerve  being  interposed. 

The  Vastus  Intemus  and  CmrtruSf  are  so  inseparably  connected  together,  as  to 
fonn  but  one  mudcte,  as  which  it  will  bo  accordingly  described.  It  is  the  smullest 
jKjrtion  of  the  Quadriceps  extensor.  The  anterior  portion  of  it,  covered  by  the 
Rectus,  18  called  the  Crur^us;  the  internal  portion,  which  lies  immediately  beneath 
the  faiscia  lata,  the  Vastus  Intemus.  It  arises  by  an  aponeurosis^  which  is  attached 
to  the  lower  purt.  of  the  line  that  extends  from  the  inner  side  of  the  neck  of  the 
femur  to  the  linea  nspwa,  from  the  whole  length  of  the  inner  lip  of  the  linea  aspera, 
and  internal  interranscular  septum.  It  also  arises  from  nearly  the  whole  of  the 
internal,  anterior,  and  external  surfaces  of  the  shaft  of  the  femur,  limited^  above, 
by  the  litie  between  the  two  trochanters,  and  extcLdinpr,  below,  to  within  the  lower 
fourth  of  the  hone.  From  these  diS'erent  origint*,  the  fibres  converge  to  a  broad 
aponeurosis,  which  covers  the  anterior  surface  of  ihe  middle  portion  of  the  muscle 
(the  Crunpus),  and  the  deep  surface  of  the  inner  division  of  the  muscle  (the  Vastus 
internns),  and  which  gradually  narrows  up  to  ha  insertion  into  the  patella,  where 
it  blends  with  the  other  portions  oi'  the  Quadriceps  extensor. 

Relations,  By  its  superjicial  surface,  with  the  Psoas  and  Iliacus,  the  Rectus, 
Sartorius,  Pectineus,  Adductors,  and  fascia  lata,  femoral  vessels,  and  saphenous 
nerve.  By  its  deep  surface^  with  tiie  femur,  subcrura^us,  and  synovial  membrane 
of  the  knee-joint. 

The  student  will  observe  the  striking  analogy  that  exists  between  the  Quadri- 
ceps extensor,  and  the  Triceps  muscle  in  tlie  upper  extremity.  So  close  is  this 
similarity,  that  M.  Cruvelhier  has  described  it  under  the  name  of  the  Triceps 
femoralis.  Like  the  Triceps  brachialis,  it  consists  of  three  distinct  divisions, 
or  heads;  a  middle  or  long  head,  analog:ous  to  the  long  head  of  the  Triceps, 
attached  to  the  ilium,  an<l  two  other  jwrtions  which  may  be  called  the  external  and 
internal  heads  of  the  Triceps  femoralis.  These,  it  will  be  noticed,  are  strictly 
aJialogous  to  the  outer  and  inner  heads  of  the  Triceps  brachialis. 

The  tendons  of  the  different  portions  of  the  Quadriceps  extensor  unite  at  the 
lower  part  of  the  thij^h,  so  as  to  fonn  a  single  strong  tendou,  which  is  insert^^d 
into  the  upper  part  of  the  patella.  More  properly,  the  ]iatella  may  be  regarded  as 
A  sesamoid  bone,  developed  in  the  tendon  of  the  Quadriceps;  and  the  ligamentum 
patellar  which  is  continued  from  the  lower  part  of  the  patella  to  the  tuberosity  of 
the  tibia,  as  the  proper  tendon  of  insertion  of  the  muscle.  A  synovial  bursa  is 
interposed  between  the  tendon  and  the  upper  part  of  the  tuberosity  of  the  tibia. 
From  the  tendons  corresponding  to  tlie  Vasti,  a  fibrous  prolongation  is  derived, 
which  is  attached  helow  to  the  upper  extremities  of  the  tihia  and  fibula,  and 
which  serves  to  protect  the  knee-joint,  being  strengthened  on  its  outer  side  by  the 
fascia  lata. 

The  Subcmrtrus  is  a  small  muscle,  usually  distinct  from  the  Cruncu8.  but 
occasionally  blended  with  it,  which  arises  from  the  anterior  surface  of  the  lower 
part  of  the  shaft  of  the  femur,  and  is  inserted  into  the  upper  part  of  the  synovial 
pouch  tliat  extends  upwards  from  tlie  knee-joint  behind  the  patella.  It  sometimes 
coDsists  of  two  separate  muscular  bundles. 

Nerves.  The  Tensor  vagimc  femoris  is  supplied  by  the  superior  gluteal  nerve; 
ihe  other  mugclei?  of  this  region,  by  branches  from  the  anterior  cruial. 

Actions^  The  Tensor  vaginae  femoris  is  a  tensor  of  the  fascia  lata;  continuing 
ite  action,  the  oblique  direction  of  its  fibres  enables  it  to  rotate  the  thigh  inwards. 
In  the  erect  posture,  acting  from  below,  it  will  serve  to  steady  the  pelvis  upon  the 
head  of  the  femur.  The  Sartorius  flexes  thtj  leg  upon  the  thigh,  and,  continuing 
to  act,  flexes  the  thigh  upon  the  pelvis,  at  the  same  time  drawing  the  limb  inwards, 
so  as  to  cross  one  leg  over  the  other.  Taking  its  fixed  point  from  the  leg,  it 
flexes  the  pelvis  upon  the  thigh,  and,  if  one  muscle  acts,  assists  in  rotating  the 
pelvis.  The  Quadriceps  extensor  extends  the  leg  upon  the  thigh.  Taking  its 
fixed  point  from  the  leg,  as   in  standing,  this  muscle  will  act   upon   the  femur, 
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gupporting  it  perpendicularly  upon  the  head  of  the  tibia,  and  thus  maintaining  the 
entire  weip[ht  of  the  body.  The  Rectus  muscle  assists  the  Psoas  and  Iliocus,  ia 
supporting  the  pelvis  and  trunk  upon  the  femur,  or  in  bending  it  forwards. 


Internal  Femokal  Region, 

Gracilis. 
Pectineus. 
Adductor  Longua. 
Adductor  Brcvis. 
Adductor  Magnus. 

Dusection.  These  muscles  are  at  once  ex- 
posed by  rymoving  the  fascia  from  the  fore 
part  and  iuner  side  of  the  thigh.  The  limb 
should  be  abducted,  so  as  to  render  the 
tnuacles  tense,  and  easier  of  disaeetion. 

The  Gracilis  ia  the  most  superficial 
muscle  on  the  inner  side  of  the  thigh.  It 
ia  thin  and  flattened,  hroiid  above,  narrow 
and  tapering  below.  It  arises  by  a  thin 
aponeurosis  between  two  and  three  inclies 
in  hroadth,  from  the  inner  margin  of  the 
ramus  of  the  pubc»  and  ischium.  The 
fibres  piii*3  vertically  dowmvurda,  and 
terminate  in  a  rounded  tendon  which 
passes  behind  the  internal  condyle  of  the 
femur»  and  curviug  round  the  inner  tu- 
berosity of  the  tibia,  becomes  flattened, 
and  ie  inserted  into  the  upper  part  of  the 
inner  surface  of  the  shaft  of  the  tibia, 
below  the  tuberosity.  The  tendon  of 
this  muscle  is  situated  immediately  above 
that  of  the  Semitendinosus,  and  lieneath 
the  aponeurosis  of  the  Sartorins,  with 
which  it  is  in  part  blended.  As  it  passes 
across  the  internal  lateral  ligament  of  the 
knee-joint,  it  is  separated  from  it  by  a 
synovial  bursa  common  to  it  and  the  Semi- 
tendiuosus  muscle. 

Relations.  By  its  sitpfrficial  surface^ 
with  the  fascia  lata  and  the  Sartorius 
below;  the  internal  saphenous  vein  crosses 
it  obliquely  near  its  lower  part,  lying 
superficial  to  the  fascia  lata.  By  its  deep 
iftirfacey  with  the  three  Adductors,  and 
the  internal  lateral  ligament  of  the  knee- 
joint. 

The  Pectineus  is  a  flat  quadranguhir 
muscle,  situated  at  the  anterior  part  of 
the  upper  and  inner  aspect  of  the  thigh. 
It  arises  from  the  linea  ilio-pectinea,  from 
the  surface  of  bone  in  front  of  it,  between 
the  pectineal  eminence  and  spine  of  the 
pulies,  and  from  a  tendinous  prolongation 
of  G  irabernat's  ligament,  which  is  attached 
to  the  crest  of  the  pubes,  and  is  contin- 
uous with  the  fascia  covering  the  outer 
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surface  of  tht?  muscle;  the  fibres  pass  downwards,  backwards,  and  outwardH, 
to  be  inserted  into  a  rough  line  leading  from  the  trochanter  minor  to  the  linea 
acpera. 

Relations.  By  its  afiterior  furface^  with  the  pubic  fiortion  of  the  fascia  lata, 
which  separates  it  from  the  femoral  vessels  and  internal  saphenous  vein.  By  its 
posterior  surface^  with  the  hip-joint,  the  Adductor  hrevis  and  Oi«turator  exterous 
mnscle)^,  the  obturator  vci^sela  and  nerve  being  interposed.  By  its  outer  border^ 
with  the  Psoas,  a  cellular  interval  separating  them,  upon  which  lies  the  femoral 
artery.      By  its  inner  border,  witlj  the  margin  of  the  Adductor  tonffua. 

The  Adductor  Longns^  the  most  superficial  of  the  three  Adductors,  ia  a  flat 
triangnlar  muscle,  lying  on  the  i^ame  plane  as  the  Pectineus,  with  which  it  is  often 
blended  above-  It  arise.",  by  a  flat  narrow  tendon,  from  the  front  of  the  pubes,  at 
the  angle  of  junction  of  tlie  cre«t  witii  the  .symphysis;  it  smm  expands  into  a  broad 
fleshy  belly,  which,  pa.~sing  tlownwnrd.^,  backwards,  and  outwards,  is  inserted,  by 
an  aponeurosis,  into  ihe  middle  (bird  of  the  linea  aspera,  between  the  Vastus 
internus  and  the  Adductor  mafjnus. 

Relations.  By  its  anterior  surface,  with  the  fascia  lat&,  and,  near  its  insertion, 
with  the  femoral  artery  and  vein.  By  ita  posterior  surface^  with  the  Adductor 
brevis  and  magnus,  the  anterior  branches  of  the  obturator  vessels  and  nerve,  and 
with  the  profunda  artery  and  vein  near  Its  insertion.  By  its  outer  border,  with 
the  Pectineus.     By  its  inner  border,  with  the  Gracilis. 

Tlie  Pectineus  and  Adductor  longua  should  now  be  divided  near  their  origin,  and  turned 
downwards,  when  the  Adductor  brevis  and  Obturator  exteruus  will  be  exposed. 

The  Adductor  Brevis  ia  situated  immediately  beneath  the  two  preceding  mnscles. 
It  is  somewhat  triangular  in  form,  and  arises  by  a  narrow  origin  from  the  outer 
surface  of  the  desrendiiifj  ramus  of  the  pubes,  between  the  Gracilis  and  Obturator 
externus.  l\»  tibres,  pas^sing  liackwards,  outwards,  and  downwards,  are  inserted, 
by  an  aponeurosii?,  into  the  upf^f■r  (lart  of  the  linea  aspera,  immediately  behind  the 
Pectineus  and  upper  part  of  the  Adductor  longus. 

Relations,  By  its  anterior  surface^  with  the  Pectineus,  Adductor  longus,  and 
anterior  branches  of  die  obturator  vessels  and  nerve.  By  its  posterior  sur/arey 
with  the  Adductor  magnu«,  and  posterior  branches  of  the  obturator  vessels  and 
nerve.     By  its  outer  border,  wilh   the  Obturator  extfnius,  and   conjoined  tendon 

the  Psoas  and  Iliiicus.  By  its  inner  border^  with  the  Gracilis  and  Adductor 
rasgnus.  This  muscle  is  pierced,  near  its  insertion,  by  the  middle  perforating 
brauch  of  the  profunda  artery. 

The  Adductor  brevis  should  now  be  cut  away  near  its  origin,  and  turned  outwards,  when 
the  entire  extent  of  the  Adductor  maguua  will  be  exposed. 

The  Adductor  Magnus  is  a  large  triangular  muscle,  forming  a  septum  between 
the  muscles  on  the  inner,  nnd  those  on  the  back  of  the  thigh.  It  arises  from 
a  small  part  of  the  deticending  ramus  of  the  pubes,  from  the  ascending  ramus  of 
Ihe  ischium,  and  from  the  outer  margin  and  under  surface  of  the  tuberosity  of  the 
ischium.  Those  fibres  which  arif^e  from  the  ramus  of  the  pubes,  are  very  short, 
horizontal  in  direction,  and  are  inserted  into  the  rough  line  leading  from  the  great 
trochanter  to  the  linea  at*pcra,  triteninl  to  Jbo  Gluteus  mnxiums;  those  from  the 
ramus  of  the  ischium  are  directed  downwards  and  outwards  witli  diflerent  degrees 
of  obliquity,  to  l^e  inserted,  by  means  of  a  broad  ajHrneurosis,  into  the  whole  length 
of  the  linea  aspera  and  the  upper  part  of  its  intenial  bifurcation  below.  The 
internal  portion  of  the  muBcIe,  consisting  principally  of  those  fibres  which  arise  from 
the  tuberosity  of  the  tscbium,  forms  a  thick  fleshy  mass  cons^isting  of  coaise  bundles 
which  descend  almont  vertically,  and  terminate  about  the  lower  third  of  the  thigh 
in  a  rounded  tendon,  which  is  inserted  into  the  tubercle  above  the  inner  condyle 
of  the  femur,  being  connected  Ity  a  fibrous  expansion  to  the  line  leading  upwards 
from  the  tubercle  to  the  linea  aspera.  Between  Ihe  two  portions  of  the  muscle, 
an   angular  interval    is  left,  tendinous  in  front,  flejihy  behind,  for    the   passage  of 
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the  femoral  vessels  into  the  popliteal  space.  The  external  portion  of  the  muscle 
is  pierced  by  four  apertures:  the  three  superior,  for  the  three  superior  perforatinor 
arteries;  the  fourth,  for  the  passnge  of  the  profunda.  This  muscle  gives  off  an 
aponeurosis,  which  passes  in  front  of  the  femoral  vessels^  and  joins  with  the  Vastus 
in  tern  us. 

Refaiions.  By  its  anterior  surface^  with  the  Pectineus,  Adductor  brevis.  Ad- 
ductor longiis  and  the  femoral  vessels.  Bj  its  posferinr  surface^  with  the  great 
sciatic  nerre,  the  Gluteus  maximum,  Biceps,  Seinitendinosus,  and  Semimembra- 
nosus. By  its  superior  or  shortest  liarder,  it  lies  parallel  with  the  Quadratws 
fenioris.  By  its  internal  or  longest  border^  with  the  Gracilis,  Sartorius,  and  faf^cia 
lata.  By  its  extfrnnl  or  aitached  border^  it  is  inserted  into  the  femur  behind  the 
Adductor  breviB  and  Adductor  longus,  wl>tcli  separate  it,  in  front,  from  the  Vastus 
iiUenius;  and  in  front  of  the  Gluteus  maximus  and  short  head  tif  the  Biceps,  which 
separate  it  from  the  Vastus  cxternus. 

iVfriT*.  All  the  muscles  of  this  group  are  supplied  by  the  obturator  nerve. 
The  Pectineus  receives  additional  branches  from  the  accessory  obturator  and 
anterior  crui*al;  and  the  Adductor  magnua  an  additional  branch  from  the  great 
sciatic. 

Actions.  The  Pectineus  and  three  Adductors  addwct  the  thigh  powerfully;  they 
arc  CHpecially  used  in  horRC-exercise,  the  flanks  of  the  horse  being  grasped 
between  the  knees  by  the  action  of  these  muscles.  From  the  oblique  insertion 
int(j  the  linea  aspera,  they  rotate  the  thigh  outwards,  assisting  the  external  Rotators, 
and  wlien  the  limb  has  been  adducted,  they  draw  it  inwards,  carrying  the  thigh 
across  that  of  the  opposite  side.  The  Pectineus  and  Adductor  brevis  and  longus 
assist  the  Psoas  and  Iliacus  in  flexing  the  thigh  upon  the  pelvis.  In  progression, 
also,  all  these  muscles  assist  in  drawing  forwards  the  hinder  limb.  The  Gracilis 
assists  the  Sartorius  in  flexing  the  leg  and  drawing  it  inwards;  it  is  also  an  Ad- 
ductor of  the  tliigh.  If  the  lower  extremities  are  fixed,  these  muscles  may  take 
their  fixed  jmiut  from  below  and  act  upon  the  pelvis,  serving  to  maintain  the  bmly 
in  the  erect  posture;  or,  if  their  action  is  continued,  to  flex  the  pelvis  forwjirds 
upon  the  femur. 

Gluteal  REfiiON. 

Gluteus  Maximus.  Gemellus  Superior. 

Gluteus  Medius.  Obturator  Internns, 

Gluteus  Minimus.  Gemellus  Inferior. 

Pyriforniis.  Obturator  Externus. 

Quadratus  Femoris. 

Dissection  (fig.  189).  The  subject  should  be  turned  on  its  face,  a  block  placed  beneath  the 
pelvis  to  make  the  buttocka  tense,  and  the  limbs  allowed  to  hang  over  the  end  of  the  table, 
with  tho  foot  inverted,  and  the  thigh  abducted.  Make  an  incision  through  the  integument 
along  the  back  part  of  the  crest  of  the  ilium  and  margin  of  the  sacnnu  to  the  tip  of  the 
coccyx,  and  carry  a  second  inciaion  from  that  ijoint  obliquely  downwards  and  outwards  to 
the  outer  aide  of  the  thigh,  four  inches  below  the  great  trochanter.  The  portion  of 
integument  included  between  these  incisions,  together  with  the  superficial  fascia,  ia  to 
be  removed  in  the  direction  shewn  in  the  figure,  when  the  Gluteua  maximtia  and  the 
denae  fascia  covering  the  Glutoujs  mediua  will  be  exposed. 

The  Gluteus  Maximus,  the  most  superficial  muscle  in  the  gluteal  reo:ion,  is  a 
very  broad  and  thick  fleshy  mass,  of  a  cjuadrilateral  shape,  which  forms  the  pro- 
minence of  the  nates.  Its  large  size  is  one  of  the  most  characteristic  points  in 
the  muscular  system  in  man,  connected  as  it  is  with  the  power  he  has  of  maintain- 
ing the  trunk  in  the  erect  iwsture.  In  strucUirc  the  muscle  is  rc^markably  coarse, 
being  made  up  of  muscul.ir  fasciculi  lying  parallel  with  one  another,  and  collected 
together  into  large  bundles,  separated  by  deep  cellular  intervals.  It  arises  from 
the  superior  curved  line  of  the  ilium,  and  the  i»ortirm  of  bone,  including  the  crest, 
immediately  behind  it;  from  the  posterior  surface  of  the  last  piece  of  the  sacrum, 
the  side  of  the  coccyx,  and   poi^terior   surface   of  the  great    sacro-sciatic   and 
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189. — ^Diaaeciion  of  liower  Extremity. 
PoHterior  View. 
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posterior  sacro- iliac  ligaments.  The  fibres  are  directed  obliquely  downwards  and 
I  outwards;  those  forming  the  upper  and  larger  portion  of  the  muscle  (after  con- 
verging somewhat)  terminate  in  a  thick 
tendinous  Inmina,  which  passes  across  the 
great  trodmnter,  and  is  inserled  into  the 
fascia  lata  covering  the  outer  side  of  the 
thigh,  the  lower  portion  of  the  muscle  being 
inserted  into  the  rough  line  lending  from 
the  greiit  trochanter  to  the  linea  usptTa, 
between  the  Vastus  exteruus  and  Adductor 
magnus. 

Three  synovial  hursct  are  uaually  found 
separating  the  tinder  surtuce  of  tliis  muscle 
from  the  eniineneea  which  it  covers.  One 
of  these,  of  large  size,  and  generally  multi- 
locular, separates  it  from  the  great  trochanter. 
A  second,  often  wanting,  is  situated  on  the 
tuberosity  of  the  isdiium.  A  third  is 
found  between  the  tendon  of  this  muscle 
and  the  Vastus  cxternus. 

Relations.  By  its  superficial  surface^  with 
a  thin  fascia,  which  separates  it  from  the 
Kubcutanecms  tissue.  By  its  deep  surface, 
from  above  downwards,  with  the  ilium, 
stuTum,  coccyx,  and  great  sacro-sciatie 
ligament,  part  of  the  Gluteus  medius,  Pyri- 
fonnisi,  Geractli^  Obturator  internus,  Quadra- 
tus  femoris,  tlie  tuberosity  of  the  ischium, 
great  trochanter,  the  origin  of  the  Bicepsi, 
Semi  tend  inoBus,  Sendmemliranosut*,  and  Ad- 
ductor raagnus  muscles.  The  gluteal  ves- 
sels and  superior  gluteal  nerve  are  seen 
issuing  from  the  pchis  above  tht*  Pyriformis 
muscle,  the  ischiatic  and  internal  pudic 
vessels  and  nerves,  and  the  nerve  to  the 
Obturator  intemus  muscle  below  it.  Its 
itpper  border  is  thin,  and  connected  with 
the  Gluteus  medius  by  the  fascia  lata.  Its 
lower  horder,  free  and  prominent,  forms  the 
fold  of  the  nates,  and  is  directed  towards 
the  perineum. 

Disteetion.  Now  divide  the  Gluteus  maxiraua  near  its  origin,  by  a  vertical  incision 
carried  from  it«  upper  to  its  lower  Itorder :  a  cellular  interval  will  bo  exposed,  separating 
it  from  the  Gluteus  medius  and  Ext<.^raal  rotator  muscles  beneath.  The  upper  portion  ^ 
the  muscle  is  to  be  altogether  detached,  and  the  lower  portion  turned  outwards ;  the 
loose  areolar  tissue  filling  up  the  iuterspaoe  between  the  trochanter  major  and  tuberosity 
of  the  ischium  being  removed,  the  jwirts  already  enumerated  as  eifx»sed  by  the  removal 
of  this  muscle  will  be  seen. 

The  Gluteus  Medius  is  a  broad,  thick,  radiated  muscle,  situated  on  the  outer 
surface  of  the  pelvis.  Its  posterior  third  is  covered  by  the  Gluteus  raaxiraus;  its 
anterior  tw^o  thirds  by  the  fascia  lata,  which  {separates  it  from  the  integument. 
It  arises  from  the  outer  surface  of  the  ilium,  between  the  superior  and  middle 
curved  lines,  and  from  the  outer  lip  of  that  portion  of  the  crest  which  is  between 
them;  it  also  arises  from  the  den^c  fascia  covering  its  anterior  part.  The  fibres 
converge  to  a  strong  flattened  lendon,  which  is  inserted  into  the  oblique  line  wliich 
traverses  the  outer  surface  of  the  great  trochanter.  A  synovial  bursa  separates 
the  tendon  of  the  muscle  from  the  surface  oi  the  Irochunter  in  front  of  its 
insertion. 
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Relatmns.  By  its  ftuperji' 
cial surjacfi„  with  the  Gluteus 
maximus  behind,  t!ie  Tensor 
vaginae  femoris,  and  deep  fas- 
cia in  front*  By  its  deep 
surface^  with  the  Glut-ens  mi- 
nimiis  and  the  gluteal  vessels 
and  superior  gliueal  nerve. 
Its  antfrior  harder  \b  blended 
witli  the  Gbjteus  minimus. 
Its  posterior  border  lies  pa- 
rallel with  tin?  Pyriformis, 
the  gluteal  vcHsela  iiiterve- 
niug. 

This  muscle  should  now  be 
divided  near  its  itiaertion  and 
turned  uimanU,  whan  the  Glu* 
teus.  minimuB  will  be  exposed. 

The  Gluteus  3fi»imiis,  the 

smallest  of  the  throe  glutei, 
is  placed  immediately  beneath 
the  preceding.  It  is  faa- 
shaped,  arising  from  the  outer 
surface  of  the  ilium,  between 
the  middle  and  inferior  curved 
lines,  and  behind,  from  the 
margin  of  the  great  sacro- 
sciatic  notoh;  the  fibres  con- 
verge to  the  deep  surface  of 
a  radiated  aponeiiroiiis',  which, 
terminating  in  a  tendon,  is 
inserted  into  an  impression 
on  the  anterior  border  of  the 
great  trochanter,  A  synovial 
bursa  is  interposed  l>ctwecn 
the  tendon  and  the  great  tro- 
chanter. 

Heiations.  By  Un  superji- 
eial  surface^  with  the  Gluteu« 
medioRjftnd  the  gluteal  vessels 
and  superior  gluteal  nerve. 
By  its  deep  surface,  with  the 
ilium,  the  reflected  tendon  of 
the  KectuH  femoris,  and  cap- 
pular  ligament  of  the  hip- 
joint.  Its  ftnterior  margin  is 
blended  with  the  Ghittus  me- 
d i u s.  ItA  posterior  mifrffinif^ 
often  joined  with  the  tcnibm 
of  the  Pyriformis. 

The  Pt/rtformis  is  a  flat 
muscle,  pyramidal  in  shajve, 
lying  almo?t  paraHel  with 
the  lower  margin  of  the 
Gluteujt  mininiua.  It  is  si- 
tuated partly  within  the  ]>e]vi9 
at  its  pO!<terior  p:irt, and  partly 
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at  the  back  of  tlie  hip  joint.  It  arises  from  the  front  of  the  sacrum  hy  three 
fleshy  digltations,  atUched  to  the  portions  of  bone  between  the  second,  third,  and 
fourth  anterior  sacral  foramina,  and  also  from  the  grooves  leading  from  the 
fofftmina:  a  few  fibres  also  arise  from  the  margin  of  the  great  sacro-sciattc 
foramen,  and  from  the  anterior  surfiice  of  the  great  sacro-sciatic  ligament.  The 
muscle  passes  out  of  the  pelvis  through  the  great  sacro-sciatic  foramen,  the  upper 
part  of  which  it  fills^  and  is  inserted,  by  a  rounded  tendon,  into  the  upper  border 
of  the  great  trochanter,  being  generally  blended  with  the  tendon  of  the  Obturator 
intemus. 

Relations.  By  its  anterior  surface,  within  the  pelvig,  with  the  Kectura  (espe- 
cially on  the  left  side),  the  sacral  plexus  of  nerves,  and  tlic  internal  iliac  veswela; 
erUmal  to  the  pelvin^  with  the  tts  innominatum  and  capsular  ligament  of  the  hip 
joint.  By  its  posterior  surface,  within  the  pelvis^  with  the  sacrum;  and  external 
to  it,  with  the  Gluteus  maximus.  By  its  upper  border^  with  the  Gluteus  mediuH, 
from  which  it  is  separated  by  tlie  f^luteal  vessels  and  superior  gluteal  nerve.  By 
its  lower  border^  with  the  Gemellus  superior;  the  ischiatic  vessels  and  nerves, 
the  internal  pudic  vessels  and  nerve,  and   the   nerve   to   the   Obturator   intcrnus, 

sing  from  the  pelvis  in  the  interval  between  them. 


Direction.  The  next  muscle,  aa  well  as  the  origin  of  the  Pyriformis,  can  only  be  seen 
when  the  pelvis  ia  divided,  and  the  viscera  removed. 

TI»e  Obturator  mem l/r a ne  is  a  dense  layer  of  interlacing  fibres,  which  completely 
ea  the  obturator  foramen,  except  at  its  upper  and  outer  part,  where  a  small 

•wftl  canal  is  left  for  the  obturator  vessels  and  nerve.  Each  obturator  muscle  is 
connected  with  this  membrane. 

The  Obturator  Intemus^  like  the  preceding  muscle,  is  situated  partly  within 
the  cavity  of  the  pelvis,  partly  at  tlie  back  of  the  hip  joint.  It  arises  from  the 
inner  surface  of  the  anterior  and  external  wall  of  the  pelvis,  around  the  inner  side 
of  the  obturator  foramen,  being  attached  to  the  descending  ramus  of  the  pubes, 
and  the  ascending  ramus  of  the  ischium,  and  at  the  side  to  the  inner  surface  of 
the  body  of  the  ischium,  between  the  margin  of  the  obturator  foramen  in  front, 
the  great  sacro-sciaric  notch  behind,  and  tho  brim  of  the  true  pelvis  above.  It 
also  arises  from  the  inner  surface  of  the  obturator  membrane  and  from  the  tendinous 
arch  which  completes  the  canal  for  the  passage  of  the  obturator  vessels  and  nerve. 
The  fibres  are  directed  backwards  and  downwards,  and  terminate  in  four  or  five 
tendinous  bands,  which  are  found  on  its  deep  surface;  these  bands  ore  reflected  at 

^ajight  angle  over  the  inner  surface  of  the  tuberosity  of  the  ischium,  which  ia 
grooved  for  their  reception:  the  groove  is  covered  with  cartilage,  and  lined  with 
a  synovial  bursa.  The  muscle  leaves  the  pelvis  by  the  lesser  sacro-sciatic  notch; 
and  the  temlinous  bands  unite  into  a  single  flattened  tendon,  which  passes  hori- 
zontally outwards,  and,  after  receiving  the  attacliment  of  (he  Genielli,  is  inserted 
into  the  upper  border  of  the  great  trochanter  in  front  of  the  Pyriformis.  A 
synovial  bursa,  narrow  and  elongated  in  form,  is  usually  found  between  the  tendon 
of  this  muscle  and  the  capsular  ligament  of  the  hip:  it  occasionally  communicates 
with  that  between  the  tendon  and  the  tuberosity  of  the  ischium,  the  two  forming 
a  single  sac. 

In  order  to  display  the  peculiar  ap(>carances  presented  by  the  tendon  of  this  muscle,  it 
must  be  divided  near  its  insoi-tion  and  reflected  outwards. 

Relations,  Within  the  pelvis,  this  muscle  is  in  relation,  by  its  anterior  surface^ 
with  the  obturator  membrane  and  inner  surface  of  the  anterior  wall  of  the  pelvis; 
by  its  posterior  surface,  with  the  pelvic  and  obturator  fusciie,  which  separate  it 
from  the  Levator  anii  and  it  is  crossed  by  the  internal  pudic  vessels  and  nerve. 
This  surface  fonns  the  outer  boundary  of  the  ischio-rectal  fessa.  Externul  to  the 
pelvis,  it  is  covered  by  tho  great  sciatic  nerve  and  Gluteus  maximus,  and  rests  on 
the  back  part  of  the  hip  joint. 

The  Gemelli  are  two  smrUl  musculai-  fasciculi,  accessories  to  the  tendon  of  the 
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Obturator  intermix,  which  is  received  into  a  groove  between  thorn.  They  are 
callfd  superior  ami  inferior. 

Thi*  (tcmellns  Suptrinr^  the  smaller  of  the  two,  arises  tVom  the  outer  surface 
of*  th«  s|jiiu!  ot*  the  ischium,  tind  passing  liorizmitally  outwarib,  hccoineR  blended 
witli  the  iii>|ier  jmrt  ol"  the  tendon  ol"  tlie  Ubturutor  iiittTiius,  und  is  iiiieertt!td 
with  it  into  the  upper  border  of  the  great  troehonter.  This  muHcle  is  sometimes 
wanting. 

Relations.  By  its  superjirial  surfacey  with  the  Gluteus  maximus  and  the 
ischiatic  vessels  and  nerves.  By  itij  deep  surface,  with  the  capsule  of  ihe  hip 
joint.  By  its  upper  border,  with  the  lower  margin  of  the  Pyrifonnis.  By  ita 
lower  border^  with  the  tendon  of  the  Obturator  intemus. 

The  Gemellus  Inferior  arises  from  the  «[)per  part  of  the  outer  border  of  the 
tuberosity  of  the  ischium,  and,  passing  horizontally  outwards,  is  blended  with  the 
lower  part  of  the  tendon  of  the  Obturator  internum,  and  inserted  with  it  into  the 
upper  border  of  the  great  trochanter. 

Relafifms,  By  its  st/perjiciat  surface^  with  tlie  Gluteus  maximus,  and  the 
isehiatie  vessels  and  nerves.  By  its  deep  surfucey  with  the  capsular  ligament 
of  the  hip  joint.  By  its  upper  border^  with  the  tendon  of  the  OI*turator  intemus. 
By  its  lower  border^  with  the  tendon  of  the  Obturator  externus  and  Quadratus 
fenioris. 

The  Qmtdraltfs  Fcmoris  is  a  short,  flat  muscle,  quadrilateral  in  shape  (lience  its 
name),  situated  between  the  Gi'iiicllus  inferior  and  the  upper  niargiii  of  the  Ad- 
ductor magnus.  It  arises  from  liie  outer  border  of  tlie  tuberosity  of  the  ischium, 
and  proceeding  hm'izontally  outwards,  is  inserted  into  the  upper  part  of  the  linca 
tjuadrati,  on  the  posterior  surface  of  the  trochanter  major.  A  synovial  bursa  is 
ot^en  found  between  the  under  eurface  of  this  muscle  and  the  lesser  trochanter, 
which  it  covers. 

Jiefafiontt.  By  its  posterior  surface,  with  the  Gluteus  maximus  and  the  sciatic 
vessels  and  nerves.  By  its  anterior  surface,  with  the  tendon  of  the  Obturator 
externus  ami  trochnnter  minor.  By  its  upper  border,  with  the  Gemellus  inferior. 
Its  lower  border  is  sepai'ated  from  the  Adductor  magnua  by  the  terminal  branches 
of  the  internal  circunitlex  vessels. 

Dissection.  In  order  to  exjwse  the  next  muscle  (the  Obturator  eiteraus),  it  is  neceaaafy 
tu  remove  the  Pyoas,  Iliucus,  Pfctineus,  and  Adductor  brevis  and  h'ligus  muscles,  from  the 
fruut  aud  in  tier  side  of  thtj  thigh;  and  the  Gluteus  masimus  and  Quadratus  feuioris,  from 
the  back  part..  Its  dissection  should  couscqueutly  be  postponed  mitil  the  muscles  of  the 
aaterior  aud  internal  femoiul  regions  have  been  ejiamiued. 

The  Obturafor  Externus  is  a  flat  triangular  muscle,  which  covers  the  outer 
surface  of  the  anterior  wall  of  the  pelvis.  It  arises  irom  the  margin  of  bone 
iumicdiately  around  the  inner  side  of  the  obturator  foramen,  viz.,  from  the  body 
and  ramus  ol  the  puhes,  and  the  ramus  of  the  ischium;  it  also  arises  trom  the 
inner  two-thirds  of  the  outer  surface  of  the  obturator  membrmie,  and  from  the 
tendinous  arch  which  completi^s  the  canal  for  the  passage  of  the  obturator  vessels 
and  nerves.  The  libres  converging  pass  outwai'ds  and  backwards,  and  terminal© 
in  ft  tendon  which  runs  across  the  back  part  of  the  hip  joint,  04id  is  inserted  into 
the  digital  fossa  of  the  lemur. 

Helations.  liy  its  anterior  furfacCy  with  the  Psoas,  Iliacus,  Peclineus,  Adductor 
longus,  Adductor  brevis,  and  Gracilis;  and  more  externally,  with  the  neck  of  die 
femur  and  cllJ•^ulL■  of  Ihe  hip  joint.  By  its  posterior  surface,  with  the  obturator 
membrane  and  Quadratus  I'emoris. 

JS'erves,  The  Gluteus  maximus  is  supplied  by  the  inferior  gluteal  nerve  and  a 
branch  fioni  the  saeial  plexus;  the  Gluteus  medius  and  minimus,  by  the  superior 
gluteal;  the  I'yriformis,  Gemelli,  Obi nrtttor  intemus,  and  Quadratus  fenioris,  by 
branches  from  the  sacral  pkxus,  and  the  Obturator  externus,  by  the  obturator 
nerve. 

Actiofts,  The  Glutei  muscles,  when  they  lake  Iheir  fixed  point  from  the  pelvis, 
are  uJI  a/'Jnetors  of  the  thigh.     The  Gluteus  maximus  aud  the  posterior  tilrea  i 
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the  Gluteus  mcdiqs,  rotate  tho  thigh  outwards;  the  anterior  fibres  of  the  Gluteus 
inediu<i  luid  the  Gluteus  minimas  rotate  it  inwards.  The  GUiUru«  muximu»i  Herves 
to  citend  tho  feioiir,  iind  the  Gluteus  mcdius  and  ininimuH  draw  it  forwarda.  Tho 
Gluteus  muxinius  h  also  a  tensor  of  the  fascia  lata.  Taking  tlieir  fixed  poiut 
from  the  femur,  the  Glutei  muscles  act  upon  tlu'  polvis,  gupportiiipf  it  and  the  wholo 
trunk  upon  the  head  of  tho  femur,  which  is  especially  ohvious  in  standinj^  on  one 
In  order  to  gain  the  c^rect  posture  after  the  etlbrt  of  atoopitig,  these  muscles 
draw  the  pelvis  backwards,  assisted  by  the  Biceps,  Semitendinosus,  and  Serai- 
membranosus  rausclee.  The  remaining  muscles  are  powerful  rotators  of  the  thigh 
rOUlwards.  In  the  sitting  posture,  when  the  thigh  is  flexed  upon  the  pelvia,  their 
fon  as  rotators  ceases,  and  they  become  abductors,  with  the  exception  of  the 
Obturator  externus,  wliich  still  rotates  the  femur  outwards.  When  the  femur  ia 
fixed,  the  Pyriforrais  and  Obturator  muscles  serve  to  draw  tho  j>elvi8  forwards  if 
ii  has  been  inclined  backwards,  and  assist  in  steadying  it  ujwn  the  head  of  the 
femur. 

Posterior  Fkmoral  Region. 
Biceps.  Semitendinosus.  Semimembranosus. 

Dissection  (tig.  iSg).  Make  a  vertical  incision  along  tho  middle  of  the  thigh,  from  tb« 
lower  fold  of  the  natoa  to  about  three  inches  below  the  back  of  tho  knee-joint,  and  there 
connect  it  with  a  transverse  incision,  carried  from  tho  inner  to  the  outer  side  of  the  leg. 
Make  a  third  incision  transversely  at  the  junction  of  the  middlu  with  the  lower  tliird  t»f 
the  thigh.  The  integument  haviug  been  removed  from  the  back  of  the  knee,  mid  tho 
boundaries  of  the  popliteal  space  examined,  tho  removal  of  the  integument  from  the 
remaining  part  of  the  thigh  should  be  continued,  when  the  fascia  and  muscles  of  this 
region  will  be  exposed. 

The  Biceps  is  a  large  muscle,  of  considerable  length,  situated  on  the  posterior 
and  outer  aspect  of  the  thi^'h.  It  arises  by  two  heads.  Oni\  the  long  head,  arises 
from  ao  impression  at  the  upper  and  back  part  of  the  tuberosity  of  the  ischium,  by 
a  tendon  common  to  it  and  the  Semitendinosus.  The  femoral,  or  short  head,  arises 
from  the  outer  lip  of  the  linea  aspcra,  between  the  Adductor  magnus  and  Vastus 
externus,  extending  from  two  iiK-hes  below  the  insertion  of  the  Gluteus  maximus, 
to  within  two  inches  of  the  outer  eondyh';  it  nlso  arises  from  the  external  inter- 
muscular septum.  The  fibres  of  the  long  head  form  a  fusiform  belly,  which, 
passing  obliquely  downwards  and  a  little  outwards,  terminate  in  an  aponeurosis 
which  covers  the  posterior  surface  of  the  muscle,  and  receives  the  fibres  of  the 
short  head;  this  aponeurosis  becomes  gradually  contracted  into  a  tendon,  which  is 
inserted  into  the  outer  side  of  the  head  of  the  fibula.  At  its  insertion,  the  tendon 
divider  into  two  portions,  which  embrace  the  external  lateral  ligament  of  tlie 
knee  joint,  a  strong  prolongation  being  sent  forwards  to  the  outer  tuberosity  of 
the  tibia,  which  gives  otf  an  expansion  to  the  fascia  of  the  leg.  Tho  tendon  of 
this  muscle  forms  the  outer  ham-striutr. 

Relations.  By  its  superjiciul  surface,  with  the  Gluteus  maximus  above,  tlie 
Eaaeia  lata  and  integument  in  ihe  rest  of  its  extent.  By  its  dctp  turface,  with  the 
Semimembranosus,  Adductor  niagnus  and  Vastus  externus,  the  great  sciatic  nerve, 
jH>jdi(eal  JU'tery  and  vein,  and  near  its  insertion,  with  tho  external  head  of  the 
Gastrocnemius,  Plantaris,  and  superior  external  articular  art<Ty. 

The  Semitendinosus^  remarkable  for  the  great  length  of  its  tendon,  is  situated 
at  the  iwsterior  and  inner  aspect  of  the  thigh.  It  arises  from  tlio  tuberosity  of 
tlifc  ischium  by  a  tendon  common  to  it  and  the  long  bead  of  the  Biceps;  it  also 
arises  from  an  aponeurosis  which  connects  the  adjacent  surfaces  of  the  two  muscles 
to  the  extent  of  about  three  iiichts  after  tlieir  origin.  It  forms  a  fusiform  muscle, 
which,  passing  downwards  and  inwards,  termiiiatijs  a  little  below  the  middle  of 
the  thigh  in  a  long  round  tendon,  which  lies  along  the  inner  side  of  the  popliteal 
spare,  then  curves  around  tho  inner  tuberosity  of  tlie  tibia,  and  is  inserted  into 
the  upper  part  of  the  iuner  surface  of  tho  shaft  of  that  l>one,  nearly  as  far  forwards 
aa  its  anterior  border.  This  tendon  lies  beneath  the  expansion  of  the  Sartorius, 
and  below  that  of  the  Gracilis,  to  which  it  is  united.  A  lci\d\U0\i4  mXa^B^eiCXAQXiX*. 
usually  observed  about  ihi'  utiddie  of  ihe  muscle. 
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Relations.  By  its  mperjicial  surface^  with  the  Gluteus  maximus  and  fascia  lata. 
By  its  deep  surface,  with  the  Semimerobrauosiiis,  Adductor  mngnus,  inner  hc-ad  at* 
the  GiistrocntiKiiiis^  aud  internal  lateral  ligament  of  the  knee  joint. 

The  Semimembranosus^  so  called  from  the  memliranous  expansion  on  ita  anterior 
and  posterior  surfaces,  U  situated  at  the  back  part  and  inner  aide  of  the  thigh. 
It  arises  by  a  thick  tendon  from  the  upper  and  outer  part  of  the  tuberosity  of  the 
iacliium,  above  and  to  the  outer  side  of  the  Biceps  aud  Semi  tend  iuosus,  and  is 
inserted  into  the  innei  and  back  part  of  the  inner  tuberosity  of  the  tibia,  beueath 
the  internal  lateral  ligament.  The  tendon  of  the  muscle  at  ita  origin  expands 
into  an  apoueurosig,  which  covers  the  upper  part  of  ita  anterior  surface;  from  thia 
aponeurosis,  muscular  fibres  arise,  and  converge  to  another  aponeuroeis,  which 
covers  the  lower  part  of  its  po8tcrior  surface,  and  this  contracts  into  the  tendon  of 
insertion.  The  tendon  of  the  muscle  at  its  insertion  divides  into  three  portions; 
the  middle  portion  is  the  fasciculus  of  insertion  into  the  back  part  of  the  inner 
tuberosity,  it  sends  down  an  expansion  to  cover  the  Poplitens  muscle.  The 
internal  portion  is  horizontal,  passing  forwards  beneath  the  internal  lateral  liga- 
ment, to  be  inserted  into  a  groove  along  the  inner  side  of  the  internal  tuberosity. 
The  posterior  division  passes  upwards  and  backwards,  to  hs  inserted  into  the  back 
part  of  the  outer  condyle  of  the  femur,  forming  the  chief  part  of  the  posterior 
ligament  of  the  knee  joint. 

The  tendons  of  the  two  preceding  muscles,  with  those  of  the  Gracilis  and 
Sortorius,  form  the  inner  ham-string. 

Rehitions.  By  its  superjicial  surface^  with  the  Semiteodinosus,  Biceps,  and 
fa«cia  lata.  By  its  deep  surface^  with  the  popliteal  vessels.  Adductor  niagnus, 
and  inner  head  of  the  Gastrocnemius,  from  which  it  is  separated  by  a  synovial 
bursa.  By  its  t«wer  hordtr^  with  the  Gracilis.  By  its  outer  border,  with  the 
great  sciatic  nerve,  and  its  internal  popliteal  branch. 

Nerves,    The  muscles  of   this  region  are  supplied  by  the  great  sciatic  nerve. 

Actions,  The  three  ham-string  muscles  flex  the  leg  upon  the  thigh.  When  the 
knee  is  semi-fixed,  the  Biceps,  in  consequence  of  its  oblique  direction  downwards 
and  outwards,  rot^ites  the  leg  slightly  outwards;  and  the  Semimembranosus,  in 
consequence  of  its  oblique  direction,  rotates  the  leg  inwards,  assisting  the  Popliteus. 
Taking  their  fixed  point  from  below,  these  muscles  serve  to  support  the  pelvis 
upon  the  head  of  the  femur,  and  to  draw  the  trunk  directly  backwards,  as  in 
feats  of  strength,  when  the  body  is  thrown  backwards  in  the  form  of  an  arch. 

Surgical  Anatomi/,  The  tendons  of  these  muscles  ooeastonally  require  subcutaneooa 
division  in  some  forms  of  spurious  anchylosis  of  the  knee  joint,  det>endtjnt  upon  permaoeat 
contraction  and  rigidity  of  the  Flexor  muscles,  or  from  stiffening  of  the  ligamentous  and 
other  tissues  surrounding  the  joint,  the  result  of  disease.  This  is  effected  by  putting 
the  tendon  upon  the  stretch,  aud  inserting  a  narrow  sharp-pointed  knife  between  it  and 
the  skin ;  the  cutting  edge  being  then  turned  towards  the  tendon,  it  should  be  divided, 
taking  care  that  the  wound  iu  the  skin  is  not  at  the  same  time  enlarged. 


Muscles  and  FAsciiG  of  the  Leg. 

Ditsertion  (fig.  186).  The  knee  should  be  bent,  a  block  placed  beneath  it,  and  the  foot 
kept  in  an  extended  position ;  then  make  an  incision  through  the  integument  in  the  middle 
line  of  the  leg  to  the  ankle,  and  continue  it  along  the  dorsum  of  the  foot  to  the  toes. 
Make  a  secona  tnoision  transversely  across  the  ankle,  aud  a  thu"d  in  the  same  direction 
across  the  bases  of  the  toes;  remove  the  flaps  of  integument  included  between  these 
incisions,  in  order  to  examine  the  deep  fascia  of  the  leg. 

The  fascia  of  the  leg  forms  a  complete  investment  to  the  whole  of  this  region 
of  the  limb,  excepting  to  the  inner  surface  of  the  tibia,  to  which  it  is  not  attached. 
It  is  continuous  above  with  the  fascia  lata,  receiving  an  expansion  from  die 
tendon  of  the  Biceps  on  the  outer  side,  and  from  the  tendons  of  the  Sartorius, 
Gracilis,  and  Scmitendinosus  on  the  inner  side;  in  front  it  blends  with  the 
periosteum  covering  the  tibia  and  fibula;  below,  it  is  continuous  with  the  annular 
JigamentB  of  the  ankle.     It  is  thick  and  denae  in  the  upper  and  anterior  part  of 
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the  leg,  and  gives  attachment,  by  its  inner  sur- 
face, to  tlie  Tibialis  nnticus  iind  Extensor 
longuy  digJtorum  niusclep;  but  thinner  behind, 
where  it  covers  the  Gastroenemius  and  SoJeus 
muscles.  Its  inner  surface  gives  off,  on  the 
outer  side  of  the  leg,  two  strong  intermuscular 
septa,  which  enclose  the  Peronet  muscles,  and 
sepai'ute  them  from  the  muscles  00  the  anterior 
and  posterior  tibial  regions,  and  several  smaller 
and  more  blender  processes,  which  enclose  the 
individual  muscles  in  each  region;  at  the  same 
time  a  broad  transverse  intemiupcuhir  septum 
intervenes  l>etween  the  superficial  and  deep 
muscles  in   the  jiosterior  tibio-fibular  region. 

Now  removii  the  fascia  by  dividing  it  in  the  same 
direction  as  the  integument,  excepting  opposite  the 
ankle,  where  it  should  be  left  entire.  Commence 
the  removal  of  the  fascia  fi-om  below,  opposite  the 
tendons,  and  detach  it  in  the  line  of  direction  of  the 
miiacular  fibres. 

Muscles  of  the  Leg. 

These  may  be  subdivided  into  three  groups: 
thuBC  on  the  anterior,  those  on  the  posterior, 
and  those  on  the  outer  side. 

AnTKRIOR  TlBIO-FlBULAR  BeOION. 
Tibialis  Anticus. 
Extensor  Propritis  Pollicis. 
Extensor  Longus  Digitorum. 
Peroneus  Tertius, 
The  TihiaU»  AfiticHs  is  situated  on  the  outer 
side  of  the   tibia;  it  is   thick  and  fleshy  at  its 
upper  part,    tendiuous   l>eIow.     It  arises  from 
the  outer   tuberosity  and  upper   two-thirds  of 
the  external  surface  of  the   shaft  of  the  tibia; 
from   the   adjoining    part  of  the    interosseous 
membrane;  from  the  deep  fascia  of  the  leg;  and 
from  the  intenuuscular  septum  between  it  and 
the    Exteni^or    longus    digitorum:    the    fibres 
pass  vertically  downwards,  and  terminate  in  a 
tendon,  which  is  apparent  on  the  anterior  sur- 
face of  the  muscle  at  the  hiwer  third  of  the  leg. 
After  passing   through  the  innermost  conipurt- 
ment  of   the  anterior    annular  ligament,  it  is 
inserted   info  the  inner  and  under  sui-foce  of 
the  internal  cuneiform  bone,  and  base  of  the 
metatarsal  bone  of  the  great  toe. 

Melations.  By  its  anterior  sttrface^  with  the 
deep  fascia,  and  with  the  annular  ligament.  By 
its  posterior  surface^  with  the  iuterosseous 
membrane^  tibia,  ankle  joint,  and  inner  side  ot 
the  tarsus :  tliis  suiface  alno  overlaps  the 
anterior  tibial  vessels  and  nerve  in  tlie  up  [tor 
part  of  the  leg.  By  its  inner  surface^  with  tho 
tibia.  By  \ia  outer  surface,  with  the  Extensor 
longus  digitorum,  and  Extensor  propriua  poU 
licis,  and  the  untevior  tUnn\\eft%i?\&  \N,t\t\  w^w^. 
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The  Extentor  Propritts  Pollicis  is  n  thin,  e!onj^ated,  and  flattened  raasclo, 
Bituated  botwcfn  tlie  Tibialis  anticua  and  Kxtcnsor  loiifrcis  di;Lritorum.  It  ariwa 
from  the  anterior  hurfaoe  of  the  tiliula  for  about  tiie  middle  two-fourthft  of  its 
exttiut,  its  origin  beinp  internal  to  that  of  the  Extensor  loiigus  dijifitorutn;  it  also 
arises  from  the  iuteroaseous  membrane  to  a  sunihir  extent.  The  tibreu  ptt*^s  <lown- 
ward8,  and  terminate  in  a  tendon,  which  occupies  the  anterior  border  of  the 
muscle,  passes  through  a  distinct  compartment  in  the  annular  ligament,  and  i-s 
inserted  into  the  Im^e  of  the  last  phjUanx  of  the  great  toe.  Opposite  the  raetntATso- 
phahmgual  articulation,  the  tendon  gives  off  a  thin  prolongation  on  each  side, 
which  eovers  its  gurfaei.'. 

Relations.  By  itd  anterior  border ^  with  the  deep  fascia,  and  the  anterior, 
annular  ligament.  By  its  posterior  border ^  with  the  interosseous  membrane, 
fibula,  tibia,  ankle  joint,  and  Exteu!*or  brevis  di^iloruni.  By  its  ovtrr  s'uie^  with 
the  Extensor  longus  digitorum  above,  tlie  dor^alis  pedis  vCvSpels  and  anterior 
tibial  nerve  below.  By  its  inner  side,  with  the  TibiuUa  anticus,  and  the  anterior 
tibial  vessels  above. 

The  Extensor  Longus  Digitorum  is  an  elongated,  flattened,  aemipenniform 
muscle,  eituated  the  most  externally  of  all  the  muscles  on  the  forepart  of  the  leg. 
It  arises  from  the  outer  tuberosity  <yf  the  tibia;  from  the  upper  three-fourth»  of 
the  anterior  surface  of  the  shaft  of  tlie  fibula;  from  ihe  interosseous  membrane,  and 
deep  fascia;  and  from  the  intermuscular  septa  between  it  and  the  Tibialis  antieu3 
on  the  inner,  and  the  Peronei  on  the  outer  side.  The  muscle  terminates  in  three 
tendons,  w*hich  pass  through  a  canal  in  the  annular  ligament,  with  the  Peroneua 
tertiuti,  run  acroat*  the  dorsum  of  the  foot,  and  are  inserted  into  the  second  and 
third  phalanges  of  the  four  lepser  toes,  the  innermost  tendon  having  subdivided 
iuto  two.  The  niude  in  which  the  tendons  are  inserted  is  the  following  :  Each 
tendon  opposite  the  metatarso-phalaugeal  articohition  is  joined,  on  its  outer  side, 
by  the  tendon  of  the  Extensor  brevis  digiti>rum  (except  the  fourth),  and  receives 
a  librous  expansion  from  the  Interossei  and  Luml»ri€alca;  it  then  spreads  into  a 
broad  aponeurosis,  which  covers  the  dorsal  surface  of  the  first  phalanx :  this  a[>o- 
nem'osis,  at  the  articulation  of  the  first  with  the  s^econd  phalanx,  divides  into  three 
slips,  a  middle  odc,  which  is  inserted  into  the  hn^ni  of  the  second  phalanx:;  and 
two  lateral  slips,  which,  after  unitiug  on  the  dorwil  feurfiice  of  the  second  phalanx, 
are  contiucd  onwardB,  to  be  inserted  into  the  ba^e  of  the  third. 

Relations.  By  ita  anterior  surface^  with  the  deep  fascia,  and  the  annular 
ligament-  }^y  its  posterior  svr/aee,  with  the  fibula,  interosseous  membrane, 
ankle-joint,  and  Extensor  brevis  digitorum.  By  its  inner  side^  with  the  Tibialis 
nnticus,  Extensor  proprius  pollicis,  and  anterior  tibial  vessels  and  nervo.  By  its 
outer  side,  with  the  Peroneus  longus  and  brevir*. 

The  Peroneus  Tertius  is  a  part  of  the  Extensor  longus  digitorum,  and  might 
be  described  as  its  fifth  tendon.  The  fibres  belonging  to  this  tendon  jtriiie  from 
the  lower  fourth  of  the  anterior  Furface  of  the  fibnta,  on  its  outer  side;  from  the 
lower  part  of  the  interosyeous  membrane;  and  from  an  intermuscular  septum 
between  the  Peroneus  tertius  and  the  Peroneus  brevis.  The  tendon,  after  passing 
through  the  same  canal  in  the  annular  ligament  as  the  Extensor  longus  digitomm, 
is  inserted  into  the  base  of  the  metatarsal  bone  of  the  little  toe,  on  Its  dortial 
eurface.     This  mui«cJe  is  sometimes  wanting. 

A\'rves.  These  muscles  are  supplied  by  the  anterior  tibial  nerve. 

Actions.  The  Tibialis  nnticus  and  Peroneus  tertius  are  the  direct  flexors  of 
the  tarsus  upon  the  leg;  the  former  muscle,  from  the  obliquity  in  the  direction 
of  its  tendon,  raises  the  inner  border  of  the  foot;  and  the  latter,  acting  with  the 
Peroneus  brevis  and  longus,  will  draw  the  outer  border  of  the  foot  upwards,  and 
the  t'ole  outwards.  The  Extensor  longus  digitorum  and  Extensor  proprius  j>ollici8 
extend  the  phahmgeH  of  the  toes,  an<l,  continuing  their  action,  ilex  the  tarsus  njK>n 
the  leg.  Taking  their  origin  from  below,  in  the  erect  posture,  all  these  nnisclea 
serve  to  fix  the  bones  of  the  leg  in  a  perpendicular  direction,  and  giro  iucre.a&ed 
etrenfrth  to  the  «nk/e  joint. 


POSTERIOR  TIBTO-FIBULAR  REGION. 


19a. — Muscles  of  the  Back  of  the  Leg. 
^  Superficial  Layer. 


Posterior  Tibio-Fibular  Region. 

DisKCiiott.  (fig.  1S9).  Make  &  vei*tical  incistion  along  the  middle  line  of  the  back  of  the 
I  leg,  from  the  lower  put  of  the  popliteyil  space  to  the  heel,  connecting  it  below  by  a  tnuj-*- 
I  verse  iaoision  extruding  between  the  two  malleoli;  the  flaps  of  integument  being  removed, 
I  thd  Caacia  and  muscles  should  be  examined. 

The  muscles  in  thh  refrion  of  the  Wj^  arc  8ub<rividecl  info  two  layers,  superficial 
and  deep.     The  superlidal   layer  constitutes  a  powerful  muscular  mii^s,  fonninff 

the  calf  of  the  leg.     Their  large  size  is 
one  of  the  most   characteristic   features 
of  the  muscular  apparatus   in  man,  tind 
:>^JkikiW        li.ilil  hears   a  direct  conned  ion   with   his   or- 

dinary attitude  and  mode  of  ]>ro'5reai!ion. 

Superficial  Layer. 

Ga8tix>cnemius.  Soleua. 

Plantaris, 

The  Gastrocnemius  is  tlie  most  super- 
ficial muscle,  and  forma  the  greater  part 
of  the  calf.  It  arii^^es  by  two  lieadt*,  whicli 
are  connected  U>  the  co>»dyles  of  the  I'eumr 
by  two  strong  flat  tendons.  The  inner 
head,  the  larger,  and  a  little  the  more 
posterior,  arises  from  a  depression  at  the 
upper  and  back  part  of  the  inner  condyle. 
The  outer  heiwl  arises  from  the  upper 
and  back  part  of  the  external  rondyle, 
itnmediately  above  the  origin  of  the  Pop- 
liteus.  Both  heads,  also,  arise  V»y  a  few 
tendinous  and  fleshy  fibres  from  the  ridges 
which  are  contiimued  upwards  from  the 
condyles  to  the  linea  aspera.  Each  tendon 
spreads  out  into  an  aponeurosis,  which 
covers  the  posterior  surface  of  that  por- 
tion of  the  muscle  to  which  it  belongs; 
that  covering  the  inner  head  being  longer 
imd  thicker  tlian  the  outer.  From  the 
anterior  surface  of  these  tendinous  ex- 
pansions, mnseular  fibres  arc  given  olf. 
The  fibrea  in  the  median  line,  which  cor- 
respond to  the  accessory  portions  of  the 
muscle  derived  from  the  bifurcations  of 
the  liiiea  aspera,  unite  at  an  angle  upon 
a  median  tendinous  raphe  below ;  the 
remaining  fibrea  converge  to  the  posterior 
surface  of  an  aponeurosis  which  covers 
the  front  of  the  muscle,  and  this,  gradu- 
ally contracting,  unites  with  the  tendon 
of  the  Soleus,  and  forms  with  it  the  Tendo 
Aehillis. 

Rt'lntiotiS.  liy  its  superjiritil  surfarey 
with  the  fascia  of  the  leg,  which  tfei)aratea 
it  from  the  external  saphenous  vein  and 
nerve.  By  its  deep  surface^  with  the 
posterior  ligament  of  tlie  knee  joint,,  live 
Popliteus,    Soieus,    V\ai\l«v\%,    \>t>Y^\\fev\ 


312  MUSCLES  AND  FASCIiE. 

vessels,  and  internal  popliical  nerve.  The  tendon  of  the  inner  head  correBponds 
with  the  back  part  of  tlje  inner  condyle,  from  which  it  is  separated  by  a.  synovial 
bursa,  whirh,  in  some  ca.^es,  communicates  with  the  cavity  of  the  knee  joint.  The 
tendon  of  the  outer  head  contains  a  sesamoid  fibro-cartilage  (rarely  osseous),  where 
it  plays  over  the  corresponding  outer  condyle;  and  one  in  occasionally  found  in  the 
tendon  of  the  inner  heatl. 

The  Gastrocnemioa  should  be  divided  acroea,  juat  below  its  origin,  and  turned  down- 
wards, in  order  to  expose  the  neit  muscles. 

The  Soleus  is  a  broad  flat  muscle,  situated  immediately  beneath  the  preceding. 
It  has  received  its  name  from  its  resemblance  in  shape  to  a  sole-fish.  It  arist^s 
by  tendinous  fibres  from  the  back  part  of  the  head  of  the  fibula,  and  from  the 
upper  half  of  the  ])Oj<terior  i^urfuce  of  its  shaft;  from  the  oblique  line  of  iho 
tibia,  and  from  the  middle  third  of  its  internal  border;  some  fibres  also  arise  from 
a  tendinous  arch  placed  between  the  tibial  and  fibuku*  origins  of  the  muscle,  and 
beneath  which  the  posterior  tibial  vejiscls  and  nerve  pass.  The  fibres  pass  back- 
wai'ds  to  an  aponeurosis  which  covers  the  posterior  surface  of  the  muscle,  and  this, 
gradually  becoming  thicker  and  narrower,  joins  with  the  tendon  of  the  Gastroc- 
nemius, and  forms  with  it  the  Tendo  Achillis. 

Relations.  By  its  superjicial  surface^  with  the  Gastrocnemius  and  Plantaris, 
By  its  deep  surface^  with  the  Flexor  longus  digitorum.  Flexor  longus  pollicis. 
Tibialis  posticus,  and  posterior  lilnal  vessels  and  nerve,  from  which  it  is  separated 
by  the  transverise  intermuscular  septum. 

The  Tendo  Achillis,  the  common  tendon  of  the  Gastrocnemius  and  Soleus,  is 
the  thickest  and  strongest  tendon  in  the  body.  It  is  about  six  inches  in  length, 
and  formed  by  the  junction  of  the  aponeuroses  of  the  two  preceding  muscles.  It 
commences  about  the  middle  of  the  leg,  but  receives  fleshy  fibres  on  its  anterior 
surface,  nearly  to  its  lower  end.  Gradually  becoming  contracted  below,  it  is 
inserted  into  the  lower  part  of  the  posterior  tuberosity  of  the  os  calcis,  a  synovial 
bursa  being  interposed  between  the  tendon  and  the  ujjper  part  of  the  tuberosity. 
The  tendon  spreads  out  somewhat  at  its  lower  end,  so  that  its  narrowest  part  is 
usually  about  an  inch  and  a  half  above  its  insertion.  The  tendon  is  covered  by 
the  fascia  and  the  integument,  and  is  separated  from  the  deep  muscles  and  vessels, 
by  a  considerable  interval  tilled  up  wiili  areolar  and  adipose  tissue.  Along  its 
outer  side,  but  superticial  to  it,  is  the  external  saphenous  vein. 

The  Plantaris  is  an  extremely  diminutive  muscle,  placed  between  the  Gastroc- 
nemius and  Soleus,  and  remarkable  for  its  long  and  delicate  tendon.  It  arises 
from  the  lower  part  of  the  outer  bifurcation  of  the  linea  asper.%  and  from  the 
posterior  ligament  of  the  knee  joint.  It  fonns  a  small  fusiform  belly,  about  two 
inches  in  length,  which  terminates  in  a  long  slender  tendon,  which  crosses 
obliquely  between  the  two  muscks  of  the  calf,  and,  running  along  the  inner  border 
of  the  Tendo  Achillis,  is  inserted  with  it  into  the  posterior  part  of  the  os  calcis. 
This  muscle  is  occasionally  double,  and  is  eonietimce  wanting.  Occasionally,  its 
tendon  is  lost  in  the  internal  annular  ligament,  or  in  the  fnscia  of  the  leg. 

JVerves.  These  muscles  are  supplied  by  the  internal  popliteal  nerve. 

Actions.  The  muscles  of  the  calf  possess  considerable  power,  and  are  con- 
stantly called  into  use  in  standing,  walking,  dancing,  and  leaping;  lience  the  large 
I  size  they  usually  present.     In  walking,  these  muscles  draw  powerfully  upon  the 

OS  calcis,  raising  the  heel,  and,  with  it,  the  entire  body,  from  the  ground;  the  bo*ly 
being  thus  supported  on  the  raised  foot,  the  opposite  limb  can  be  carried  forwards. 
In  standing,  the  Soleus,  taking  its  fixed  point  from  fielow,  steadies  the  leg  upon 
the  foot,  and  prevents  the  body  from  falling  forwards,  to  which  there  is  a  constant 
tendency  fr()m  the  superincumbent  weight.  The  Gastrocnemius,  acting  from  below, 
serves  to  flex  the  femur  upon  the  tibia,  assisted  by  the  Popliteus.  The  Plantaris 
is  the  rudiment  of  a  large  muscle  which  oxist-s  in  somo  of  the  lower  uiimals,  and 
serves  as  a  tensor  of  the  |tlantar  fascia. 
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Direction,  Detach  the  Soleus  from  ita  attachment  to  the  fibula  and  tibia,  and  tara  it 

downwards,  when  the  deep  layer  of  muaclea 
is  exposed,  covered  by  the  deep  fiisoia  of  the 
leg. 

The  deep  fascia  of  the  leg  is  a  brond, 
trangverse,  intermuscular  septum,  inter- 
posed between  the  superficial  and  deep 
muscles  in  the  posterior  tibio-fibular  re- 
gion. On  each  side  it  is  connected  to  the 
margins  of  the  tibia  and  fibula.  Above, 
where  it  covers  the  PopHteu?,  it  is  thick 
and  dense,  and  receives  an  expansion  from 
the  tendon  of  the  Semimembranosus;  it 
is  thinner  in  the  middle  of  the  leg;  but 
below,  where  it  covers  the  tendons  passing 
behind  the  nmlleoli,  it  is  thickened.  It 
is  continued  onwards  in  the  interval 
between  the  ankle  and  the  heel,  where  it 
covers  the  vessels,  and  is  blended  with 
the  internal  annular  ligament. 

This  fascia  should  now  be  removed,  com- 
mencing from  below  opposite  the  tendons,  and 
detachiug  it  from  the  muscles  in  the  direction 
of  their  libres. 

The  Pop/iteus  is  a  thin,  flat,  triangular 
muscle,  which  forms  part  of  the  floor  of 
the  popliteal  space,  and  is  covered  by  a 
tendinous  expansion,  derived  from  the 
Semimembranosus  muscle.  It  arises  by 
a  strong  flat  tendon,  about  an  inch  in 
length,  from  a  deep  depression  on  the 
outer  side  of  the  external  condyle  of  the 
femur,  and  from  the  posterior  ligament  of 
the  knee-joint;  and  is  inserted  into  the 
inner  two- thirds  of  the  triangular  surface 
above  the  oblique  line  on  the  posterior 
gurface  of  the  shaft  of  the  tiliia,  and  into 
,  ,  — r,^  the  tendinous  expansion  covering  the  sur- 

^■^Mm  face  of  the  muscle.     The  tendon  of  the 

muscle  is  covered  by  that  of  the  Biceps 
and  the  external  lateral  ligament  of  the 
knee  joint;  it  grooves  the  outer  surtace 
of  the  external  semilunar  cartilage,  and 
is  invested  by  the  sync  vial  membnine  of 
the  knee  joint. 

Relations^  By  its  super ficial  turface^ 
with  the  fascia  al>ove  mentioned,  which 
separates  it  from  the  Gastrocnemius, 
Plantari?,  popliteal  vessels,  and  internal 
popliteal  nerve.  By  its  drep  surface^ 
with  the  superior  tibio-fibular  artvcuiV^U-oiv, 
and  back  of  the  tWva. 
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The  Flexor  Longns  Pollicis  is  situated  on  the  fibular  side  of  the  lej3:,  and  is  the 
most  Ruperticial  ntid  hirj^est  of  the  three  next  niuscles.  It  arises  from  the  lower 
two-thirds  of  the  iiiternftl  surface  of  the  shaft  of  the  fihuJa,  with  tlie  exception  of 
an  inch  below;  from  the  lower  part  of  the  interosseous  membrane;  from  tin  inter- 
muscular septum  between  it  and  the  Peronei,  externfilly;  and  from  the  fascia 
covering  the  Tibialis  posticus.  The  fibres  pasa  obliquely  downwards  and  back- 
wards,  and  terminate  round  a  tendon  whit-h  occupies  nearly  the  whole  length  of 
the  posterior  surface  of  tlie  muscle.  This  tendon  parses  through  a  ju^roove  nn  the 
posterior  surface  of  the  tibia,  external  to  that  for  the  Titiialis  po!»ticuH  and  Flexor 
louguf^  digitorum;  it  then  pa-sses  through  another  groove  on  the  posterior  extremity 
of  the  astragalus,  and  along  a  third  groove,  beneath  the  tulvercle  of  the  os  calcis, 
into  the  Hole  of  the  foot,  where  it  runs  forwards  between  the  two  lieads  of  the 
Flexor  brevis  pollici.%  and  is  inserted  into  the  base  of  thela^t  phalanx  of  the  great 
toe.  The  grooves  in  the  ajitrsigahis  and  os  eideis  which  contain  the  tendon  of  llie 
muscle,  arc  converted  by  tendinous  fibres  into  distinct  canals,  lined  by  synovial 
membrane;  and  as  the  tendon  crosses  the  sole  of  the  foot,  it  la  connected  to  the 
conimon  flexor  by  a  tendinous  slip. 

Uetations.  By  its  superjicial  surface,  with  the  Soleas  and  tendo  Acbillis,  from 
Avhich  it  is  peparated  by  tlie  deep  fascia.  By  its  deep  surface,  with  the  fibula, 
Tibialis  po^ticuK^  the  peroneal  vciJsels,  the  lower  part  of  the  interosseous  mem- 
brane, and  the  ankle  joint.  By  its  outer  borficr,  with  the  Peronei.  By  its  tuner 
lion/er,  with  the  Tibialis  jiosticus,  and  Flexor  longus  digitorum. 

The  Flexor  Lnnf/us  Jyigitornm  (perforajis)  is  situated  on  the  tibial  side  of  the 
leg.  At  its  origin,  it  is  thin  and  pointcnl,  but  gradually  increases  in  ^ize  as  it 
descends.  It  arises  from  the  posterior  surface  of  the  shaft  of  the  tibia,  imme- 
diately below  the  oblique  line,  to  within  three  inches  of  its  extremity,  inlenud  to 
the  tibial  origin  of  the  Tibialis  posticus;  some  fibres  also  arise  from  the  inter- 
muscular septum  between  it  and  the  Tibialis  posticus.  The  fibres  terminate  in  a 
tendon,  which  runs  nearly  the  whole  length  of  the  posterior  surface  of  the  muscle. 
This  tendon  passes,  behind  the  inner  malleolus^  in  a  groove,  common  to  it,  and  the 
Tibialis  posticus,  but  separated  from  the  hitter  by  a  fibrous  septum;  each  tendon 
being  contained  in  a  special  sheath  lined  hy  a  separate  synovial  membrane.  It 
then  passes  obliquely  forwards  and  outwards,  beneath  the  arch  of  the  os  calcis, 
iitto  the  sole  of  the  foot,  Avhere,  crossing  beneath  the  tendon  of  the  Flexor  longns 
pollicis,  to  which  it  is  connected  by  a  strong  tendinous  slip,  it  becomes  expanded, 
is  joined  by  the  Flexor  accessorius,  and  finally  divides  into  four  tendons,  which 
are  inserted  into  the  bases  of  the  last  phalanges  of  the  four  lesser  toes,  each  tiOndoQ 
passing  through  a  fissure  in  the  tendon  of  the  Flexor  brevia  digitorurn^  opposite 
the  middle  of  the  first  phalanges. 

lieiations.  lo  the  leg:  by  its  super/trial  sntrfacc,  with  the  Solens,  ajid  the 
posterior  tibia]  vessels  and  nerve,  from  whicli  it  is  separated  by  tliO  deep  fascia; 
by  its  deep  surface^  with  the  til>ia  and  TiVualis  posticus.  In  the  foot ^  it  is 
covered  by  the  Abductor  PoUJcis,  and  Flexor  brevis  digitorum^  and  crosses  beneath 
the  Flexor  longus  pollicis. 

The  T'ibmlh  Posticus  lies  between  the  two  preceding  muscles,  and  is  the  most 
deeply  seated  of  all  the  musclcB  in  the  leg.  It  commences  above,  by  two  pointed 
processes,  separated  by  an  angular  interval,  through  which  the  anterior  tibial 
vessels  pass  forwards  to  the  front  of  the  leg.  It  arises  from  the  whole  of  the 
posterior  surface  of  the  interosseous  membrane,  excepting  its  Itiwest  part,  from 
the  |»fisterior  surface  of  the  shaft  of  the  tibia,  external  to  the  Flexor  longns 
digitorum,  between  the  commencement  of  the  oblique  line  al>ove,  and  the  middle 
of  the  external  border  of  the  bone  below,  and  from  the  uppor  two-thirds  of  the 
inner  surface  of  the  shuft  of  the  fibula;  some  fibres  also  arise  from  the  deep  I'asciu, 
and  from  the  intermuscuhir  septii,  sepaiating  It  from  the  adjacent  muscles  on  each 
side.  This  niuscle.  in  the  lower  fourth  of  the  teg,  passes  in  front  of  the  Flexor 
longus  digitorum,  terminates  in  a  tendon,  whicli  passes  through  a  groove  behind 
ilte  inner  ma/ieo/us,  with   tJie  tendon  of  that  muscle,  but  enclosed  in  a  separate 
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it  then  passes  through  nnother  Bheath,  over  the  internal  lateral  ligament, 
and  bencnth  the  calcaneo-pcnphoid  articuhitiorij  and  Is  inserltd  into  the  ful>erobity 
of  the  scaphoid,  and  int*!rnftl  i'uneiform  hones.  The  tendon  of  this  muscle 
Conta.ins  a  sesamoid  bone,  near  its  insertion,  and  gives  off  fibruns  expansions,  one 
of  which  parses  backwards  to  the  us  ealcis,  others  outwards  to  the  middle  and 
external  cuneiform,  and  sonic  forwards  to  the  bases  of  the  tliird  and  fourth 
metatarsal  lK>ne3. 

Relationft,  By  its  superficial  surface^  with  the  Soleus,  and  Flexor  longus 
digitorura,  the  posterior  tibial  vessels  and  nerve,  and  the  peroneal  vessels,  from 
wlildi  it  is  separated  by  the  deep  fascia.  By  its  deep  Sitrfacey  with  the  inter- 
us  ligament^  the  tibia,  libula,  and  ankle  joint. 

Nerves,  The  Popliteua  is  supplied  by  thu  internal  popliteal  nerve,  the  remaining 
muscles  of  this  group  by  the  posterior  tiliial  uurve. 

Actions.  The  Popliteue  assists  in  flexing  the  leg  upon  the  tliigh;  when  the  leg 
is  Hexed,  it  will  rotate  the  tibia  inwards.  The  Tibialis  posticus  is  a  direct  extensor 
O'K  the  tarsus  upon  the  leg;  acting  in  conjuuctiou  with  the  Tibialis  anticus,  it 
turns  the  sole  of  the  foot  inwards,  antagonizing  the  Peroneus  longus,  which 
turns  it  outwards.  The  Flexor  longus  digitorum,  and  Flexor  longus  poUicis,  are 
the  direct  Flexors  of  the  phalanges,  and,  continuing  their  actiou,  extend  the  foot 
upon  the  leg;  they  assist  the  Gastrocnemius  and  Soleus  in  extending  the  foot» 
&8  in  the  act  of  walking,  or  in  standing  on  tiptoe.  In  consecjuence  of  the  oblicjue 
direction  of  the  tendon  of  the  long  extensor,  tlic  toes  would  l»e  drawn  inwards, 
-were  it  not  for  the  Flexor  acccssorius  muscle,  which  is  inserted  Into  the  outer  side 
of  that  tendon,  and  draws  it  to  the  middle  line  of  the  foot  during  its  action. 
Taking  their  fixed  point  from  the  fm>t,  these  muscles  serve  to  maintain  the  upright 
posture,  by  steadying  the  tibia  and  fibula,  perpeadicularly,  upon  the  ankle  joint. 
They  also  serve  to  raise  these  bones  froin  the  oblicj^ue  position  they  assume  in  the 
stooping  posttire. 


FmuLAB  Region. 


Peroneus  Longus. 


Peroneus  Brevis. 


Disuetion.    These  muscles  are  readily  exposed,  by  removing  the  fascia  covering  their 
[itfUrfiibOe,  from  below  upwards,  in  the  line  of  direutioo  of  their  hbres. 

The  Peroneus  Longus  is  situated  at  the  upptr  part  of  the  outer   side  of  tho 
[leg,  and  is  the  more  superficial  of  the  two  muscles.     It  arises  from  tho  head,  and 
upper  two-thirds  of  the  outer  surface  of  the  shaft  of  the  fibula,  from  tho  deep 
fascia,  and  from  tlio  intermuscular  septa,  between  it  and  the  muscles  on  the  front, 
and  tliose  on  the  back  of  the  leg.     It  terminates  in  a  long  tendou,  which  passes 
I  behind  the  outer  malleolus,  in  a  groove,  cummoii  to  it  and   the  Peroneus  brevis, 
,  the  groove  being  converted  into  a  cjinal  by  a  fibrous  band,  and  the  tendons  in- 
vested by  a  common  synovial  membrane;  it  is  then  reflected,  obliquely  forwards, 
I  across  the  outer  side  of  the  os  calcis,  being  contained  in  a  separate  fibrous  sheath, 
[lined  by  a  prolougalion  of  the  synovia!  membrane  from  that  which  lines  the  groove 
behind  the  malleolus.     Having  reached  the  outer  side  of  the  cuboid  bone,  it  runs, 
in  a  groove  on  the  under  surface  of  that  bone,  which  is  converted  into  a  canal  by 
the  long  calcaneO'Cuboid  ligament,  and  is   lined  by  a  synovial   membrane:    the 
.  tendon  then  crosses,  obliquely,  the  sole  of  the  foot,  and  is  inserted  into  the  outer 
[wde  of  the  base  of  the  metatarsal  bone  of  the  great  toe.     Tlie  tendon  changes 
'its   direction    »t    two    points,    first,    behind    the    external    malleolus;    secondly, 
on  the  outer   side   of  the   cuboid  bone;  in  both  of  these  situations,   the   tendon 
is  thickened,  and,  in    the  latter,   a   sesamoid  bone   is  usually   developed   in    its 
fiobetance. 

Belations.  By  its  svptrjieml  nurfare,  with  the  fascia  and  integument;  by  its 
ti^ep  sitr/acc,  wilh  the  fibula,  the  Peroneus  brevis,  os  calcis,  and  cuboid  l>one;  by 
its  anterior  border,  with  an  intermuscular  septum,  which  intervenes  betweeu  \1 
and    the    Extensor  longus   di^^itoruin;    by  its  po&tcrwr  border,  V\>utv  Wi  VsvNfct- 
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muscular  aeptum,  which  separates  it  from  tlio  Soleus  above,  and  the  Flexor  longus 
pollicis  below. 

The  Peroneug  Brevis  lies  beneath  the  Peroneus  longua,  and  is  shorter  and 
smaller  than  it.  It  arises  from  the  middle  third  of  the  external  surface  of  tlie 
shaft  of  the  fibula,  internal  to  the  Peroneus  longus;  from  the  anterior  and  posterior 
borders  of  the  bnnc;  and  from  the  intermuscular  septa  Reparating  it  from  the 
adjacent  muscles  on  the  front  and  baok  part  of  the  leg.  The  tibres  pass  vertically 
downwards,  and  terminate  in  a  tendon^  wiiich  nms  through  the  same  groove  as 
the  preceding  muscle,  l>L'hind  the  exlerual  malleolu.%  being  contained  in  the 
fibrous  sheath,  and  lubricated  by  the  same  synovial  men^kbrane;  it  then 
through  a  separate  sheath  on  the  outer  side  of  the  os  calcis,  above  that  for  the 
tendon  of  the  Peroneus  lougus^  and  is  finally  inserted  into  the  base  of  the  meta- 
tai'sal  boue  of  the  little  toe,  on  its  dorsal  surface. 

Relations,  By  its  svperjiriat  surfnee^  with  the  Peroneus  longus  and  the  fascia 
of  the  leg  and  foot.  By  its  deep  surface^  with  the  fibula  and  outer  side  of  the 
08  calcis. 

Nerves.  The  Peroneus  hmgus  and  brevis  are  supplied  by  the  miisculo-cutancous 
branch  of  the  external  jMipliteal  nerve. 

Actions^  The  Peroneus  longus  and  brevis  extend  the  foot  upon  the  leg,  in  con- 
junction with  the  Tibialis  po&ticuj',  antagonizing  the  Tibialis  anticus  and  Peroneus 
tertius,  which  arc  flexors  of  the  foot.  The  Peroneus  kmgus  also  everts  the  sole 
of  the  foot;  hence  the  extreme  e version  occasionally  observed  in  fracture  of  the 
lower  end  of  the  fibula,  where  that  bone  otiers  no  resistance  to  the  action  of  this 
muscle.  Taking  their  fixed  point  below,  the  Peroaei  serve  to  steady  the  leg  upon 
the  foot.  This  is  esjiccially  the  case  in  standing  upon  one  leg,  wlien  the  tendency 
of  the  superincumbent  weight  is  to  throw  the  leg  inwards:  the  Peroneus  longua 
overcomes  this  tendency,  by  drawing  on  the  outer  side  of  the  leg,  and  thus 
maintains  the  perpendicular  direction  of  the  limb. 

Surgical  Anatomf/.  Tho  student  sliould  now  consider  the  position  of  the  tendons  of  the 
various  muscles  of  the  leg,  their  relation  with  the  ankle  joint  and  surrounding  blood- 
vessels, and  especially  their  action  upon  the  foot,  aa  tbeir  rigidity  and  contraction  give  rise 
to  one  or  the  other  forma  of  deformity  known  as  vlub-foot.  The  most  simple  and  common 
deformity,  and  one  that  is  rarely  if  ever  congenital,  ia  the  talipes  e/jitinm,  the  heel  being 
raiited  by  rigidity  and  contraction  of  the  Gastrocneiiniis  muscle,  and  the  patient  walking 
upon  the  ball  of  the  foot.  In  the  talipes  vantn,  which  is  the  more  common  congenital 
form,  the  heel  is  raised  by  the  tendo  Achillia^  the  inner  border  of  the  foot  drawn  upwards 
hy  the  Tibialis  anticns^  and  the  anterior  two-thirds  of  the  foot  twisted  inwards  by  the 
Tibialis  posticus  and  Flexor  longus  digitorum,  tho  patient  walking  upon  the  outer  od^e  of 
the  foot,  and  in  severe  ca.se8  uik^u  the  dorsum  and  outer  ankle,  in  tho  iaiipes  vulgiu^  the 
outer  edge  of  the  foot  is  raised  by  the  Peroiiei  muscles,  and  the  patient  walks  on  the  inner 
ankle.  In  the  talipes  calcaneu*  the  toes  are  raised  by  the  extensor  muscles,  the  heel  is 
depressetl,  and  the  patient  walks  upon  it.  Other  vaiieties  of  deformity  are  mot  with,  as 
the  talipe*  eqtnno-t>arus,  equiao-irjuqn*,  and  calcft7ieo'Vulffus,  whose  names  sufficiently  in- 
dicate their  nature.  Each  of  these  deformities  may  be  HUCcesafuUy  relieved  (after  other 
remedies  fail)  by  divi.^ion  of  the  opposing  tendons  acd  fascia;  by  this  meatiN  the  foot 
regains  its  proper  position,  and  the  tendons  heal  by  the  organization  of  ]ym|>h  thrown  out 
between  the  divided  ends.  The  operation  is  easily  performed  by  putting  tho  contmoted 
tendon  upon  the  stretch,  and  dividing  it  by  means  of  a  narrow  sharp-pointed  knife 
inserted  between  it  and  the  skin. 


Muscles  and  FAsa^  of  the  Foot. 

Tho  fibrous  bands  which  hind  down  the  tendons  in  front  of  and  behind  the  ankJe  in  their 
passage  to  the  foot,  should  now  be  eiamined;  they  are  termed  the  oLnnular  tigamenU^  nnd 
are  three  in  number,  anterior,  internal,  and  estenial. 

The  ,^n/rrtor  Annular  IJgament  consists  of  a  superior  or  vertical   portion, 

which  binds  down  the  extensor  tendons  as  they  descend  on  the  front  of  the  tibia 

and  fibula;  and  an  inferior  or  horizontal  [)ortion,  which  retains  them  in  connection 

with  the  tarsus:   the  two  portions  being  connected  hy  a  thin  intervening  layer  of 

fascia.      The  vertical  portion  ia  attached  externally  to  the  lower  end  of  the  fibala. 
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'intemiiJly  to  the  tibia,  and  above  is  continuous  with  the  fascia  of  the  leg;  it 
contains  two  separate  sheatliis,  one  internally,  for  the  (endun  of  the  Tibialis  anti- 
cua;  one  externailj^  for  the  tendons  of  the  Extensor  longus  digitorum  and  Pero- 

^neus  tertius,  the  tendon  of  the  Extensor  proprius  pollicis,  and  the  anterior  tibial 
"Vessels  and  nerve  puss  Ijeneath  it,  but  without  any  distinct  sheath.  The  horizontal 
portion  is  attached  exterually  to  the  upper  surface  of  the  08  calcis,  in  front  of  the 
depression  for  the  interosseous  ligament,  and  internally  to  the  inner  nuiiteolus  luid 
plantar  fascia  :  it  contains  three  sheaths;  the  roost  internal  for  the  tendon  of  the 
Tibialis  anticus^  the  next  in  order  for  the  tendon  of  the  Extensor  proprius  pollicis, 
and  the  moat  external  for  the  Extensor  communis  digitorum  and  Peroneus  tertius: 
the  anterior  tibial  vessels  and  nerve  lie  altogether  beneath  it.  These  sheaths 
are  lined  by  separate  synovial  membranes. 

The  Internal  Annual  Ligatnent  is  a  strong  fibrous  band,  which  extends  from 
the  inner  malleolus  alxive,  to  the  internal  margin  of  the  oscalcis  below,  converting 
a  series  of  bony  grooves  in  this  situation  into  oaseo-tibrous  canals,  for  the  passage 
of  the  tendons  of  the  flexor  muscles  and  vessels  into  the  sole  of  the  foot.  It  is 
continuous  above  with  the  deep  fascia  of  the  leg,  below  with  the  plantar  ftiscia 
and  the  fibres  of  origin  of  the  Abductor  pollicis  muscle.  The  three  canals  which 
it  forms,  transmit  from  within  outwards,  first,  the  tendon  of  the  Tibialis  posticus; 
»econdf  the  tendon  of  the  Flexor  longus  digitorum,  then  the  posterior  tibial  vessels 
and  nerve,  which  run  through  a  broad  space  beneuth  the  ligament;  lastly,  in  a 
caoal  formed  partly  by  the  asti-agaUis,  the  tendon  of  the  Flexor  longus  pollicis. 
Each  of  these  canals  is  lined  by  a  sepai'ate  synovial  merabrane. 

Tlie  External  Annual  Ligament  extends  from  the  extremity  of  the  outer 
malleolus  to  the  outer  surface  of  the  os  calcis  :  it  binds  down  the  tendons  of  the 
Peronei  muscles  in  their  passage  beneath  the  outer  ankle.  The  two  tendons  ai*e 
enclosed  In  one  synovial  sac. 

Dissectian  of  the  Sole  of  the  Foot.  The  foot  should  be  placed  on  a  high  block  with  the 
sole  upi>ermost,  and  firmly  secured  in  that  position.  Carrj'  an  incision  round  the  heel  and 
along  the  inner  and  outer  borders  of  the  foot  to  the  great  and  little  toes.  This  incision 
ahould  divide  the  integument  and  thick  layer  of  granular  fat  beneath,  until  the  fascia  ia 
risible;  the  akin  and  fat  should  thou  be  removed  from  the  fascia  in  a  direction  from 
behind  forwarda,  as  seen  in  fig.  18  9. 

The  Plantar  Fascia^  the  densest  of  all  the  fibrous  merabranes,  is  of  great 
j  strength,  and   consists  of  dense   pearly-white  glistening  tibres,  disposed,  for  the 
most  part  longitudinally  :  it  is  divided  into  a  central  and  two  lateral  portions. 

The  central  portion,  the  thickest,  is  narrow  behind  and  attached  to  the  inner 
tuberosity  of  the  os  calcis,  behind  the  origin  of  the  Flexor  brevis  digitorum,  and 
becoming  Ijroader  and  thinner  in  front,  divides  opposite  the  middle  of  the  meta- 
tarsal bones  into  tive  processes,  one  for  each  of  the  toes.  Each  of  these  processes 
divides  opposite  the  metatarso-phalangeal  articulation  into  two  slips,  whichembrace 
the  aides  of  the  flexor  tendons  of  the  toes,  and  are  inserted  into  the  sides  of  the 
metatarsal  bones,  and  into  the  transverse  metatarsal  ligament,  thus  forming  a 
series  of  arches  through  which  tlie  tendons  of  the  ehoi*t  and  long  Hexors  pass  to 
the  toes.  The  intervals  left  between  the  tive  processes  allow  the  digital  vessels 
and  nerves,  and  the  tendons  of  the  Lumbricales  and  Interossei  muscles  to  become 
superficial.  At  the  point  of  division  of  the  fascia  into  processes  and  slips, 
numerous  transverse  fibres  are  superadded,  which  serve  to  increase  the  strength 
of  the  fascia  at  this  part,  by  binding  the  processes  together  and  connecting  them 
^  "with  the  integument.  The  central  portion  of  the  plantar  fascia  is  continuous 
•with  the  lateral  portions  at  each  side,  and  sends  upwards  into  the  foot,  at  their 
;         point  of  junction,  two  strong  vertical   intermus?cular  septa,  broader  in  front  than 

k'  behind,  which  separate  the  middle  from  the  external  and  internal  plantar  group 
of  muscles  ;  from  these  again  thinner  transverse  septa  are  derived,  which  separate 
the  various  layers  of  muscles  in  this  region.  The  upper  surface  of  this  fascia. 
gives  attachment  behind  to  the  Flejscor  brevis  digitorum  mueck. 
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The   lateral  portions  of  Ihc  plantar  fascia  are  thinner  tban  the  central  piece 

and  rover  the  buIcs  of  the  foot. 

The  outer  portion  co\ em  the  under  surface  of  the  Abductor  minimi  digit!;  it 
is  thit!k  behind,  thin  in  front»  and  extends  from  theos  cjilcis  forwards  to  the  base  of 
the  Jifth  metatarsal  bone,  into  the  o«ter  side  of  which  it  ia  attached;  it  is  con- 
tinuous internally  with  tlie  middle  portion  of  the  plantar  fai^cia,  and  externally 
with  the  dorsal  fascia. 

The  iftner  portion  is  very  thin,  and  covers  fJie  AWuctor  pollicis  muscle;  it  is 
att^iched  behind  to  the  ioterual  annular  ligament,  and  is  continuous  around  the  side 
of  the  foot  witii  the  dorsal  fascia,  and  externally  with  the  middle  portion  of  the 
plantar  fascia. 

Muscles  of  the  Foot. 

I.  On    the    dorsum-,    2.  On   the  plantar 


These  are  found  in    two  regions  : 
surface. 


I.  Dorsal  Region. 

Extensor  Brevis  Digitorura. 

The  Fiisr.in  on  the  dorsum  of  the  foot  is  a  thin  membrnnous  layer,  continous 
aliove  with  the  anterior  margin  of  the  annular  ligament;  it  becomes  gradually  loet 
opposite  the  heads  of  the  metatarj^al  bones,  and  cm  nnch  side  blends  with  the  lateral 
portions  of  the  plantar  fascia  :  it  forms  a  sheath  for  the  tendtms  placed  on  tho 
dorsum  of  the  foot.  On  the  removal  of  this  fascia,  tho  muscles  and  tendons  of 
the  dorsal  rej^ion  of  the  foot  are  exposed. 

The  Extensor  Breeis  Digitorum  is  a  broad  thin  muscle,  whicb  arises  from  the 
outer  side  of  the  oa  calcis^  in  front  of  the  groove  for  the  Peroneus  brevis;  from 
the  astrajralo-calconean  ligament;  and  from  the  horizontal  i»ortion  of  the  anterior 
annular  Ii>j;ament,  It  passes  obliquely  acro.ss  the  dorsum  of  the  foot,  and  terminates 
in  fViur  tendona.  The  innermost,  which  is  the  largest,  is  inserted  into  tho  first 
phalanx  of  the  great  toe;  the  other  three,  into  the  outer  nides  of  the  long  extensor 
tendons  of  the  second,  tliird,  and   fourth  toes. 

Melations.  By  its  super/jcial  sur//tc€j  witli  the  fascia  of  the  foot,  the  tendons 
of  the  Extensor  loiigus  digitorura,  and  Extensor  proprius  pollicis.  By  \\»  tterp 
surface,  with  the  tarsal  and  metatarsal  bones,  and  the  Dorsal  intero^sei  mn.scles. 

Nerves.  It  is  supplied  by  the  anterior  tibial  ner%'c. 

Actions,  Tho  Extensor  l>revis  digitortim  is  an  accefsory  to  tho  long  Extensor, 
extending;  the  pliatanjxcs  of  tlits  four  inner  toes,  but  acting  only  on  thefiri^t  phalanx 
of  the  great  toe.  The  obliquity  of  it;*  direction  eouuteracts  the  oblique  movement 
given  to  the  toea  by  the  long  Exten.sor,  so  that,  both  muscles  acting  togethei*,  the 
toes  are  evenly  extended. 

2.  Pl.vntar  RCGIOX, 

The  muscles  in  tho  plantar  region  of  the  foot  may  be  divided  into  three  groups, 
in  a  similar  numner  to  those  in  the  hand.  Those  of  tlie  internal  plantar  region* 
are  connected  with  the  great  toe,  and  citrrespond  with  those  uf  the  thumb;  those 
of  the  exti>rnal  plantar  region,  are  connected  with  the  little  toe,  and  corregpond 
with  thoKC  of  the  little  linger;  and  tlio.se  of  (he  middle  plantar  region,  are  con- 
necteil  with  the  tendons  intervening  between  the  two  ibrmer  groups;  but  in  order  to 
facilitate  the  di-^section  of  these  mllHcle^^,  it  will  be  found  more  convenient  to 
divide  them  into  tlirce  layers,  as  they  present  themselves,  in  the  order  in  which 
they  are  auccetjaively  c-xi)08ed. 

First  Layer. 

Abductor  Pollicis.  Flexor  Brevis  Digitorum. 

Abductor  Minimi  Digiti. 

Dissect  ion.  Remove  the  fascia  on  the  iimer  and  outer  Bides,  of  the  foot,  comraencing^ 
/rr>«t  over  the  tendons,  and  proceeding  buckwanls.  The  central  portion  should  be  divid 
tmnsvemely  in  the  iniddJo  of  the  foot,"aud  the  two  flaps  di6«ect«d  forworda  and  backwards- 
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^  The  Abductor  Pollich  lies  along  the  mner  border  of  the  foot.  It  arises  from 
th<^  inner  tuboro«*ity  on  the  under  surface  of  the  os  calcis;  from  the  internal  annular 
lifrmueut;  from  the  phtntar  fttscia;  and  from  the  intermuscular  septum  l>efwecn 
it  and  the  Flexor  brevis  digitorum.  The  fibres  terminate  in  a  tendon,  which  ia 
inserted,  togetlier  with  the  innernnist  tendon  of  the  Flexor  brevis  pollicis,  into  the 
inner  side  of  the  base  of  the  first  jdialanx  of  the  great  toe. 

Relations,  liy   its  superficial  surf  act  j  with  the  plantar  fascia.      Bj  its  deep 

surface^  with  the  Flexor  brevis  polli- 
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cis,  the  Flexor  accessoriua,  and  the 
tendons  of  the  Flexor  lougus  digitorum 
and  Flexor  longus  pollicis,  t!ie  Tibialia 
antieus  and  posttcu?,  tliu  planter  vesaela 
and  nerves,  and  the  articulations  of 
the  tarsus. 

The  Flexor  Brevis  Digitorum  (per' 
forattts)  lies  in  the  middle  of  the  solo 
of  the  toot,  imuiediutely  beneath  tho 
plantar  fascia,  with  which  it  is  firmly 
united.  It  arises  by  a  narrow  tendi- 
nous process,  from  the  inner  tuberosity 
of  the  OS  calcis;  from  the  central  part 
of  the  plantar  fascia;  and  frum  the  in- 
termuscular septa  between  it  and  tho 
adjacent  muscles.  It  passes  forwards, 
and  dividcii  into  four  tendons.  Oppo- 
site the  middle  of  tho  first  phalanges, 
each  tendon  presents  a  longitudinal 
slit,  to  allow  of  the  passage  of  the  cor- 
responding tendon  of  the  Flexor  longus 
digitorum,  the  two  portions  forming  a 
groove  for  its  receptitm,  and,  after  re- 
uniting, divides  a  second  time  into  two 
processes,  which  are  tn.serted  into 
the  sides  of  the  second  pbid/HigPS. 
The  mode  of  division  of  the  tendons 
of  the  Flexor  brevis  digitorum,  and 
their  insertion  into  the  phahmges,  is 
analogous  to  the  Flexor  sublimis  in  the 
hand. 

Ihlntions.  By  its SHper^cial surfarei 
witli  the  j>Uintar  fascia.  By  its  deep 
sNrfacCf  with  the  Flexor  accessorius, 
the  Lumbricales,  the  tendons  of  tho 
Flexor  longus  digitorum,  and  the  ex- 
ternal plantar  vessels  and  nerve,  from 
which  it  is  separated  by  a  thin  layer  of 
fa sc i a .  Tlw  01/ te rand  in ne r  borders  are 
separated  i'rom  the  adjacent  muscles 
by  means  of  vertical  prolongatious  of 
the  plantar  fascia. 

The  Abductor  Minimi  Digiti  lies  along  the  outer  border  of  the  foot.  It  arises, 
by  a  very  broml  origin,  from  the  outer  tuberosity  of  the  os  calcis,  from  the  iindor 
surface  of  the  os  calcis  in  front  of  the  inberclc!;,  from  the  ]dnjitnr  fascia,  and  the 
intermus^cular  septum  between  it  and  the  Flexor  brevis  digitorum.  Its  tendon, 
after  gliding  over  a  smooth  fncet  on  the  under  surface  of  the  base  of  the  fifth 
metatarsal  lx>ne,  Js  inserted  with  the  short  flexor  of  tho  little  toe  into  the  outiir 
ide  oi  the  base  of  iXm  finst  phalanx  of  the  little  toe. 
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Belations.  By  its  superficial  surface^  with  the  plaetar  fiiscia.  By  its  deep 
surface,  with  the  Flexor  accessorius,  the  Flexor  brevis  miuiini  dig;iti,  the  long 
plantar  lifT^amcnt,  and  Peroncus  longus.  On  its  inner  side  are  the  external  plantar 
vessels  and  norve,  and  it  is  separated  from  the  Flexor  brevis  digitorura  by  a  ver- 
tical septum  of  fascia. 

Dusection.  The  muscles  of  the  superficial  layer  should  be  divided  at  their  origin,  by 
inserting  the  knife  beneath  each,  and  outting  obliquely  backwards,  so  as  to  detach  them 
from  the    bone  ;    they    should    then   be 


195. — Muscles  of  the  Solo  of  the  Foot. 
Second  Layer. 


I  0*  I'ttleU 
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drawn  forwards,  in  order  to  expose  the 
second  layer,  but  not  separated  at  their 
insertion.  The  two  layers  are  separated 
by  a  thin  membrane,  the  deep  plantar 
fascia,  on  the  removal  of  which  is  seen 
the  tendon  of  the  Fleior  longus  digitorum, 
the  Flexor  accessorius,  the  Flexor  longua 
poUicia^  and  the  Lurabricalea^  The  long 
flexor  tendons  cross  each  other  at  an  acute 
angle,  the  Flexor  longus  pollicis  running 
along  the  inner  side  of  the  foot,  on  a 
plane  superior  to  that  of  the  Flexor  longua 
digitorum,  the  direction  of  which  is  ob- 
liquely outwards. 

Second  Lai/er, 

Flexor  Accessorius, 
Lumbricales. 

The  Flexor  Accessorius  arises  by 
two  heads:  the  inner  or  larger,  which 
is  muscular,  being  attached  to  the  inner 
concave  surface  of  the  oh  ealeis,  and 
to  the  calcaneo-scaphoid  ligament j  the 
outer  head,  flat  and  tendinous,  to  tlje 
under  surface  of  the  03  calcis,  in  front 
of  its  outer  tuberosity,  and  to  the  long 
plantar  ligament :  the  two  portions 
join  at  an  acute  angle,  and  are  in- 
serted into  the  outer  margin  and  upper 
and  under  surfaces  of  the  tendun  of 
the  Flexor  longus  digitorum,  forming 
a  kind  of  groove,  in  which  the  tendon 
is  lodged. 

Relations.  By  its  sfiperjieial  sur- 
facCf  with  the  muscks  of  the  super- 
ficial layer,  from  which  it  is  separated 
by  the  external  plantar  vcsiaels  and 
nerves.'  By  its  deep  surf  ace  ^  with 
the  OB  calcis  and  long  calcaneo^cuboid 
ligament. 

The  Lumhricales  are  four  small 
muscles,  accessory  to  the  tendons  of  the 

Flexor  longus  digitorum:  they  arise  from  the  tendons  of  the  long  flexor,  as  far 
back  as  their  angle  of  division,  each  arising  from  two  tendons,  except  the  interna! 
one.  Each  muscle  ternunates  in  n  tendon,  which  pn.<sea  forwards  on  the  inner  side 
of  each  of  the  leaser  toes,  and  is  inserted  into  tlie  expansion  of  the  long  extensor 
and  base  of  the  second  phalanx  of  the  corresponding  toe. 

Direction.  The  flexor  tendons  should  be  divided  ab  the  back  part  of  the  foot,  and  the 

Flexor  accessorius    at  its  origin,   and  drawn   forwards,    in  order    to  expose  the  third 

Jayer, 
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Third  Layer, 

Flexor  Brevis  Minimi  Digiti. 
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^B  Flexor  Brevia  Pollicis. 

V  Adductor  Pollicis.  Transversus  Pedis, 

The  Flexor  Rreris  Pollicis  arises,  by  a  pointed  tendinous  process,  from  the 
inner  border  of  tlie  cuboid  bone,  from  the  contiguous  portion  of  the  external 
cuneiform,  and  from  the  prolongation  of  the  tendon  of  the  Tibialis  posticus,  which 

is  attiiehed  to  that  bone.  The  muscle 
divides,  in  front,  into  two  portion«, 
which  are  inserted  into  the  ioner  and 
owter  liiJea  of  the  base  of  the  first 
phalanx  of  the  great  toe,  a  sesamoid 
bone  being  developed  in  each  tendon 
at  its  insertion.  The  inner  head  of  this 
muscle  is  l>leiu!ed  with  the  Abductor 
poHicia  previous  to  its  insertion;  the 
outer  head,  with  the  Abductor  pollicis; 
and  the  tendon  of  the  Flexor  lougus 
pollicis  lies  in  a  groove  between  them. 

Relations.  By  its  superficial  sur^ 
face^  with  the  Abductor  pollicis,  the 
tendon  of  the  Flexor  kmgus  pollicis 
and  plantar  fascia.  By  its  tleep  sur- 
face, with  the  tendon  of  the  Peroneus 
long  us,  and  m  eta  tarsal  bone  of  the 
jrreat  toe.  By  its  inner  border^  with 
the  Abductor  pollicis.  By  its  outer 
border^  with  the  Adductor  pollicis. 

The  Adductor  Pollicis  is  a  large, 
thick,  ^i^nhy  mass,  pa^ssing  obliquely 
across  the  foot,  and  occupying  th*j  hol- 
low space  between  the  four  outer  meta- 
tarsal liones.  It  arises  from  the  tarsal 
extremities  of  the  second,  third,  and 
fourth  metatarsal  bones,  and  from  the 
sheath  of  the  tendon  of  the  Peroneus 
longus.  and  is  inserted,  togetlier  Avith 
the  outer  head  of  the  Flexor  brevis 
pollicis,  into  the  outer  side  of  the  base 
of  the  fn-st  phalanx  of  the  great  toe. 

The  Flexor  Brtvis  Miaimi  Digiti 
lies  on  the  metatai^ial  hone  of  the  little 
toe,  and  much  resembles  oue  of  the 
interossei.  It  arises  from  the  base  of 
the  metatarsal  bone  of  the  little  toe, 
and  from  the  sheath  of  the  Peroneus 
longns;  it^  tendon  is  inserted  into  the 
base  of  the  first  phalanx  of  the  little 
toe,  on  its  outer  side. 
Relations.  By  \i9  superficial  surface,  with  the  plantar  fat>eia  and  tendon  of  the 
Aliductor  minimi  digiti.     By  its  deep  surface,  with  tlie  fifth  metatarsd  bone. 

The  TransversHS  Pedis  is  a  narrow,  tlat,  muscular  fasciculus,  stretched  trans- 
Tcrsely  across  the  heads  of  the  metatarsal  bones,  between  them  and  the  flexor 
tendons.  It  arises  from  the  under  surface  of  the  head  of  the  fifth  metatarsal 
bone,  and  from  the  transverse  ligament  of  the  metatarsus;  and  is  inserted  into  the 
outer  side  of  the  first  phalanx  of  the  great  toe;  its  fibres  being  blended  wlll^  \Vi^ 
tendon  of  insertion  of  the  Adducfor  po/licis. 
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Relations.  By    its    under   surface,   wirh    the    tendons  of  the  long  and   short 
Flexors  and  LuwbricaleB.     By  its  upper  surface,  with  the  Interossei. 


L 


Fourth  Layer, 
The  Interossei. 

Tlie  Interossei  muscles  in  the  foot  are  simi- 
lar to  thoi^e  in  tlio  liimd;  if  their  action  be 
referred  to  the  middle  iiiie  of  the  eec<>nd  toe, 
instead  of  the  middle  line  of  the  whole  mem- 
ber, as  in  the  hand.  They  are  seven  in  nnmber, 
and  consist  of  twogroupji,  dorsal  and  plantar. 

The  Dorsal  Interossei^  four  in  number,  ore 
situated  between  the  metatarsal  bones.  Tiiey 
are  bipenniform  mut-cle!*,  arising  by  two  heads 
from  the  adjacent  sides  of  the  metatarsal  bones 
between  which  they  are  placed,  their  tendons 
being  inserted  into  the  bases  of  the  first  pha- 
langes, and  into  the  aix>neurosis  of  the  common 
extensor  tendon.  In  the  aug^ular  interval  left 
between  eucli  muscle  at  its  posterior  extremity, 
the  perforating  arteries  pass  to  the  dorsum  of 
the  foot;  except  in  the  first  interosseous  muscle, 
where  the  interval  allows  the  passage  of  the 
romnninicatinD:  branch  of  the  dorsal  is  pedis 
artery.  The  first  Dorsal  interosseous  muscle 
is  inserted  into  the  inner  side  of  the  second  toe; 
the  other  three  lire  inserted  into  the  outer  sides 
of  the  second,  tliini,  and  fourth  toes.  They 
are  ail  abductors  from  the  middle  line  of  the 
sccomi  toe. 

The  Plantar  Interossei^  tliree  in  number,  lie 
beneatli,  rather  t!mn  between,  the  metatarsal 
bones.  They  are  single  muscles,  aud  are  each 
connected  with  but  one  metatarsal  bone.  They 
arise  from  the  base  and  inner  sides  of  the  shaft 
of  the  thirds  fourth^  and  fifth  metatarsal  lR>nes, 
and  are  inserted  into  the  inner  sides  of  the  bases 
of  the  first  jduilanfres  of  the  same  toes,  and  into 
tlie  aponeuroijia  of  the  common  extensor  tendon. 
Tliese  muscles  are  all  abductors  towards  the 
luiddie  line  of  the  second  toe. 

Aerves.  The  internal  plantar  nerve  supplies 
the  Abductor  poUicis,  Flexor  brevis  digitoruni, 
Flexor  brevis  poUicis,  and  the  first  and  secotid 
Lumbricales.  The  external  plantar  nerve  sup- 
plies the  Abductor  minimi  digiti,  Flexor 
jK'cessorius,  third  ond  fourth  Lumbricales,  Ab- 
ducttu*  pollicis,  Flexor  brevis  minimi  digiti, 
Transversus  petlis,  and  nil  the  Interossei. 
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The  Btudent  should  now  consider  the  effects  pro- 
duced by  the  action  of  the  vanoua  inuscles  in  frac- 
tures  of  the  bones  of  the  lower  extremity.    Th« 
more  ccinmon  forma  of  fracture  an;  selected  for 
illustration  and  description. 


r. — ^Thc  Dorsal  Interossei. 
Left  Foot. 


-The  Plantar  Interossei 
Left  Foot. 
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i99i.^Fr»ctnre  of  the  Neck  of  the  Femur  within  the 
Capsular  Ligament. 
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ioo. — Frad-Tire  of  the  Feraur 
below  the  Trochanters. 


Fracttti-e  of  the  neeJt  of 
the  ffiinnr  iniemal  to  the 
cap4ulnr  lif/nnc^nt  (fig,  1 99) 
in  a  vei7  common  accident, 
and  is  most  frequently 
caused  by  indirect  vio- 
lence, such  ILS  slipping  off 
the  e<lge  of  the  kerhstone, 
the  impetus  and  weight 
of  the  Wtdy  faUing  upon 
the  neck  of  the  bone.  It 
usually  occtir»  in  females, 
and  seldom  under  fifty 
years  of  age.  At  this 
period  of  life,  the  cancel- 
lous tissue  of  the  neck  of 
the  bone  not  unfrequently 
is  atrophied,  becoming  solt 
and  infiltrated  with  fatty 
matter;  the  compact  tis- 
sue is  partially  absorbed : 
hence  the  bone  ia  more 
brittle,  and  more  liable  to 
fracture.  The  cliaracter- 
iatic  marks  of  this  accident 
are  slight  shortening  of 
the  liinb,  and  eversiou  of 
the  foot^  neither  of  which 
symptoms  occur,  however, 
_  in  some  oases  until  acme 

time  after  the  injury.  The  eversion  is  caused  by  the  com- 
bined action  of  the  eitemal  rotator  musclea,  as  well  ils  by 
the  FtMoa  and  Iliacus,  Pectineus,  Adductors,  and  Glutei 
muscles.  The  shortening  and  retraction  ia  produced  by 
the  action  of  the  Glutei,  and  by  the  Rectus  femoris  in  front, 
and  the  Biceps,  Semitendinosus,  and  Semimembranosus 
behind. 

Fracture  ot  the  feinnr  Jrn^t  Movs  the  trocJtanter*  (fig.  100} 
is  an  accident  of  not  unfrequent  occurrence,  and  is  at- 
tended with  great  displacement,  producing  considerable 
deformity.  The  up{»er  fragment,  the  portion  chiefly  dis- 
jilaced,  is  tilted  forwards  almost  at  right  angles  with  the 
pelvi.',,  by  the  combined  action  of  the  Psoiks  and  Iliacus; 
and,  at  the  same  tim*?,  everted  and  drawn  outwards  by  the 
extenial  rotator  and  Glutei  muscles,  causing  a  marked 
prominence  at  the  upper  and  outer  aide  of  the  thigh,  and 
much  pain  from  the  bruising  and  lacei-stion  of  the  muscles. 
The  limb  ia  shortene^l,  from  the  lower  fragment  being 
drawn  upwards  by  the  Rectus  in  front,  and  the  Biceps, 
Semimembranosus,  and  Semi  tend  in  osus  behind;  and*  at 
the  same  time,  everted,  and  the  upper  end  thrown  out- 
wards, the  lower  inwards,  by  the  Peiitineua  and  Adductor 
muscles.  This  fracture  may  be  reduced  in  two  different 
methods :  either  by  direct  relaxation  of  all  the  opposing 
muscles,  to  effect  wbichj  the  limb  shoidd  be  placed  on  a 
duulily  inclinetl  plane ;  or  by  ovei*coming  the  contraction 
of  the  mu8cle»,  by  continued  extension,  which  may  be 
effected  by  means  of  the  long  splint. 

Oblique  fbicture  of  the  femur  immtdint^lf/  above  the 
concli/hx  (fig.  zoi )  is  a  formidable  injury,  and  attended  with 
considerable  tUsplaceitient.  On  examination  of  the  limb, 
the  lower  fragraeut  may  be  felt  deep  in  the  pophteal 
space,  being  drawn  backwards  by  the  Gaatrocnemiua, 
Soleius,  and  Plantaris  muscles  ;  and  upwards  by  the  poet©- 
rior  feiuonil,  and  Rectus  muscles.  The  pointed  end  of  the 
upper  fragment  is  drarni  inwards  by  the  Pectineus  anil 
Adductor  muRcles,  and  tilted  forwards  by  the  Psoas  and 
Iliacus,  piercing  the  Rectus  muscle,  and,  occasionally,  the 
integument.  Relaxation  of  these  uvvv%c\e»,  wvOk.  i\t«&\. 
approximation  of  the   broken  fragmeu\A  va  e?fe«:X«^\jl 


324 


SUEGICAL  ANATOMY, 


placing  the  limli  on  a  double  inclined  plane.  The  greatest  <»Te  is  requisite  in  keeping  the 
pointed  extremity  of  the  upixjr  frugment  in  proper  position  ;  otherwise,  after  union  of  the 
fracture,  the  power  of  extension  of  the  liinli  is  jiartially  destroyed,  from  the  Rectus  muscle 
being  held  down  by  the  fractured  end  of  tlie  bone,  and  from  the  patella,  when  elevated 
being  drawn  upwards  against  the  projectiug  fragment. 


101. — Fracture  of  the  Femur  above  the  Condjles, 


loa. — Fracture  of  the  Patella. 
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Fracture  of  the  patella  (fig.  xoi),  may  be  produced 
violence.  When  produced  hy  muscular  action,  it  occurs 
forwards,  attempts  to  recover  himself  by  throwing  the 
action  of  the  Qiiadriceiw  extensor  uiton  the 
patella  snaps  that  bone  transvei'sely  across.  The 
upper  fragment  is  drawn  up  the  thigh  bv  the 
Qua'iriceps  extensor,  the  lower  fragment  being 
retained  in  its  position  by  the  hgamentuni 
patelloj ;  the  eitent  of  jseparation  of  the  two 
fragments  depending  upon  the  degree  of  laconi- 
tion  of  the  ligamentous  ytructures  around  tho 
bone.  The  patient  is  totally  imalde  in  straighten 
the  limb  ;  the  prominence  of  the  patella  is  lost ; 
and  a  marketl  but  varying  interval  can  be  felt 
between  the  fragments.  The  ti-eatraent  consists 
iu  relaxing  the  opjx>siug  muscles,  which  may  be 
efifected  by  raising  the  trunk,  and  slightly  elevat- 
ing the  limb,  which  should  be  kept  in  a  straight 
position.  Utiiiin  is  uaiialiy  ligamentous.  In 
ii-acture  from  direct  violence,  the  bone  ia  gene- 
rally comminuted,  or  fractured  obliipiely  or 
iwrpeniiicularly. 

Oblique  fracture  of  the  shaft  of  the  tibui 
(fig- 103),  usually  occurs  at  the  lower  fourth  of 
the  bone,  this  being  the  narrowest  and  weakest 
part,  and  it  usually  accompanied  with  fracture 
of  the  fibula.  If  the  fracture  baa  taken  place 
obliquely  from  above,  downwards,  and  forwards, 
the  fniguieut*!  ride  over  one  another,  the  lower 
fragments  lieing  drvwo  backwania  and  upwards 
by  the  powerful  action  of  the  muscleH  of  tlie  calf ; 
the  pomted  extremity  of  the  upi»er  fniement 
projects  fonvarda  immediately  benenth  the  in- 
tegument, often  protruding  through  it,  and  ren- 
dering the  fracture  a  compound  one.  If  the 
direction  of  the  fracture  is  the  reverse  of  that 
shown  in  the  figure,  the  pointed  extremity  of  the 
lower  fragment  projects  forwards,  riiiing  npmi 
the  lower  end  of  the  npper  one.  By  bending  the 
knee,  which  relaxes  the  opposing  muscles,  and 


by  muscular  actioB,  or  by  direct 
thus:  a  person  in  danger  of  falling 
body  backwards,  and  the  violent 

. — ^Oblique  Fracture  of  the  Shaft 
of  the  Tibia. 
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making  extension  from  the  knee  and  ankle,  the  fragments  may  be  brought  into  apposition. 

It  is  often  neoessanr,  however,  in  compound  fracture,  to  remove  a  portion  of  the  projecting 

bone  with  the  saw  before  complete  adaptation  can  be  effected. 

Fracture  of  the  JUntla,  mth  duplaee- 

aoi.— Fracture  of  the  Fibula,  with  Displacement     merU  of  the  tibia  (fig.  204),  commonly 
of  the  Tibia.—' Pott's  Fi-acturo.'  known  as  'Pott's  Fracture,'  is  one  of 

the  most  frequent  injuries  of  the  ankle* 
joint.  The  end  of  the  tibia  is  displaced 
from  the  corresponding  surface  of  the 
astragalus;  the  internal  lateral  ligament 
is  ruptured;  and  the  inner  malleolus 
projects  inwards  beneath  the  integu- 
ment, which  is  tightly  stretched 
over  it,  and  in  danger  of  bursting. 
The  fibula  is  broken,  usually  from 
two  to  three  inches  above  the  ankle, 
and  occasionally  that  portion  of  the 
tibia  with  which  it  is  more  directly 
connected  below ;  the  foot  is  everted 
by  the  action  of  the  Peroneus  longus, 
its  inner  border  resting  upon  the 
l^und,  and,  at  the  same  time,  the  heel 
IS  drawn  up  by  the  muscles  of  the  call 
This  injury  may  be  at  once  reduced  by 
flexing  the  leg  at  right  angles  with  the 
thigh,  which  relaxes  all  the  opposing 
muscles,  and  by  making  slight  exten- 
sion from  the  knee  and  ankle. 


For  a  detailed  account  of  the  Minute  Anatomy  of  Muscle,  reference  should  be  made  to 
the  following  sources  of  information  :  —  Quaiu  s  *  Elements  of  Anatomy.'  —  Edllikei's 
'Handbook  of  Human  Microscopic  Anatomy,'  before  referred  to. — ^Todd  and  Bowman's 
*  Physiological  Anatomy.' — To  the  article,  *  Muscle  and  Muscular  Motion,'  by  W.  Bowman, 
in  the  Cyclopedia  of  Anatomy  ;  and  *0n  the  Minute  Structure  of  Yolunttuy  Musde,'  by 
the  same  author,  in  the  Phil.  Trans.  1840,  1841. 

On  the  Descriptive  Anatomy  of  the  Muscjes,  refer  to  Cruvelhier^s '  Anatomie  Descriptive.' 


— Traits  de  Myologie  et  d' Angeiologie,  by  F.  G.  Theile,  Encyclopedic  AnatomiquCi* 
1843  ;  <uid  Henle's  'Handbuch  der  Systematischen  Anatomic,'  Irafore  referred  to. 


Of  the  Arteries. 


'TITE  Arteries  are  cylindrical  tubular  vessels,  which  serve  to  convey  bloo^  from 
''■  hoth  yen  trifles  of  the  heart  to  every  part  of  the  hody.  Those  vessels  were 
named  arteries  {ajjp,  oir^  TTjpelv,  to  contain),  from  the  belief  entertained  t>y  the 
ancients  that  they  contained  air.  To  Galen  is  due  the  honour  of  refuting  this 
opinion;  he  showed  that  these  vesBels,  though  for  the  most  part  empty  after  death, 
contained  blood  in  the  living  body. 

The  pulmonary  artery,  wliich  arisefl  from  tbe  right  ventricle  of  the  heart,  carries 
venous  blood  directly  into  the  lungs,  from  whence  it  if^  returned  by  the  pulmonary 
veins  into  the  left  auricle.  This  constitutes  the  lesser  or  pulmonic  circulation. 
The  great  artery  which  arises  from  the  left  ventricle,  the  aorta,  conveys  ai-terial 
blood  to  tilt"  body  generally;  from  whence  it  is  brought  back  to  the  right  side  of 
the  heart  by  means  of  the  veins.  This  constitutes  the  greater  or  systemic 
circu!ati<in- 

Tlie  diytributi<ni  of  the  systemic  arteries  is  tike  a  highly  ramified  tree,  the  common 
trunk  of  wliieh,  formed  by  the  aorta,  commences  at  the  left  ventricle  of  the  heart, 
the  smallest  ramifications  corresponding  to  the  circumference  of  the  body  and  the 
contained  organs.  The  arteries  are  found  in  nearly  every  part  of  the  animal  body, 
with  the  exception  of  the  luiirs,  nails,  epidermis,  cartikjores,  and  cornea;  and  the 
lltrger  trunks  usually  occupy  the  most  protected  situations,  runnings  in  the  limbs, 
along  the  tiexor  side,  where  they  are  less  exposed  to  injury. 

There  is  considerable  variation  in  the  mode  of  division  of  the  arteries;  occasionally 
a,  short  trunk  sulidivides  into  several  branches  at  the  same  point,  as  we  observe 
in  the  ca::liac  and  thyroid  axes;  or  the  vessel  may  give  oft'fieveral  branches  in  suc- 
cession, and  still  continue  as  the  main  trunk,  as  is  seen  in  the  arteries  of  the  limbs; 
but  the  usual  division  is  dichotomousi,  as,  for  instance,  the  aorta  dividing  into  the 
two  common  ilisics;  nnd  the  common  carotid,  into  the  exteninl  and  interrml. 

The  branches  of  arteries  arise  at  very  variable  angles;  some^  as  the  superior 
intercostal  arterier^  from  the  aorta,  arise  at  an  obtuse  angle;  others,  as  the  lumbar 
arteries,  at  a  right  angle;  or,  as  the  spermatic,  at  an  acute  angle.  An  artery  from 
which  a  branch  is  given  oft',  is  smaller  in  size,  but  retains  a  uniform  diacncter  until 
a  second  branch  is  derived  from  it*  A  branch  of  an  artery  is  smuUer  than  the 
trunk  from  which  it  arises;  but  if  an  artery  divides  into  two  branches,  ihe  com- 
bined area  of  the  two  vessels  is,  in  nearly  every  instance^  somewhat  greater  than 
that  of  the  trunk;  and  the  combined  area  of  all  the  arteriul  branches  greatly 
exceeds  the  area  of  the  aorta;  so  that  the  arteries  collectively  may  be  regarded 
as  a  cone,  the  apex  of  which  corresponds  to  the  aorta;  the  base,  to  the  capillary 
system. 

The  arteries^  in  their  distriliution,  communicate  freely  with  one  another,  forming 
■what  is  called  an  afiastomosis  (am,  beticeeft ;  OTopa^  mouth),  or  inosculation;  and 
this  communication  is  xqyj  free  betw^een  the  large,  as  well  as  between  the  smaller 
branches.  The  anastomoses  between  trunks  of  equal  size  is  found  wliere  great 
freedom  and  activity  of  the  cirenlation  is  requisite,  as  in  the  brain;  here,  the  two 
vertebral  arteries  unite  to  form  (he  Itasilar,  and  the  two  internal  carotid  arteries  are 
connected  by  a  short  communicating  trunk;  it  is  also  found  in  the  al)domen, 
the  intcsfiniil  arteries  having  very  free  anaslomoses  between  their  larger  branches. 
In  the  lind>s,  the  mmstonioses  are  most  frequent  and  of  largest  size  around  the 
joints;  the  branches  of  an  artery  above  freely  inosculating  with  branches  from 
the  vessels  below;  these  anastomoses  are  of  considerable  interest  to  the  surgeon, 
as  it  is  by  their  enlargement  that  a  collateral  circulation  is  established  after  the 
application  of  a  ligature  to  an  artery  for  the  cure  of  aneurism.  The  smaller  branches 
of  arteries  anastomose  more  frequently  than  the  larger;  and  between  the  smallest 
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twiga,  tliese  inosculations  become  so  numerous  as  to  constitute  a  close  network 
that  pervttdea  nearly  every  tissue  of  the  body. 

Throughout  the  body  generally,  the  larger  arterial  branches  purrae  a  perfectly 
Straight  course;  but  to  certain  situations  they  are  tortuous:  thus,  the  facial  artery 
in  its  course  over  the  face,  aad  the  arterieg  of  the  lips,  are  extremely  tortuous  in 
their  course,  to  nccomraudat«  themselves  to  the  tnovements  of  the  parts.  The 
uterine  arteries  are  uho  tortuou!*^  to  accommodate  themselves  to  the  increase  of 
sixe  which  the  organ  undergoes  during  pr4^gnuncy^  Again,  the  internal  carotid 
and  vertebral  arteries,  previous  to  thoir  entering  tlie  cavity  of  the  skull,  describe  a 
Bcriea  of  curves,  whieh  are  evidently  intended  to  diminish  the  velocity  oi'^  the  current 
of  blood,  by  increasing  the  extent  of  surface  over  which  it  moves,  and  adding  to 
the  amount  of  impediment  which  is  produced  l»y  friction. 

The  arteries  are  dense  in  structure,  of  considerable  strength,  highly  elastic^and^ 
when  divided,  they  preserve,  although  empty,  their  cylindrical  form. 

The  arteries  are  comfH>sed  of  three  coats, — ^intemal,  middle,  and  e:tternal. 

The  internal^  the  thinnest^  consists  usually  of  two  layers,  an  inner  or  epithelial: 
and  an  outer,  elastic.  The  former  consists  of  a  single  layer  of  fusifoi-m-shaped 
epithelial  cells  with  round  or  oval  nuclei.  The  latter  ia  a  transparent,  colourless, 
Efhining  membrane,  perforated  with  small  elongated  apertures  (hence  the  name,. 
Jenestraled)^  and  marked  with  numerous  reticulations.  This  layer  is  perfectly 
tmooih  when  the  artety  is  distended;  but  when  empty,  presents  numerous  longi- 
tudinal and  transverse  folds. 

In  arteries  above  the  size  of  the  capillaries,  the  elastic  layer  is  very  delicate, 
and  the  epithelinm  clearly  demonstrable. 

In  arteries  of  less  than  a  line  in  diameter,  the  internal  coat  consists  of  two 
layers,  as  above  described;  but  in  middle-sized  arteries,  several  lumellffi  composed  of 
elastic  fibres  and  connective  tissue^  are  interposed  between  the  epithelial  and  elastic 
coats.  In  Ihe  largest  arterieg,  the  inner  coat  is  usually  much  thickened,  especially 
in  the  aorta;  and  consists  of  a  homogeneous  substance,  occasionally  striated  or 
fibrillated,  transversed  by  longitudinal  elastic  networks,  Avhieh  are  very  fine  in  the 
lamella^  immediately  beneath  the  epithelium,  but  increase  in  thickness  from  within 
outwards.  The  internal  :ind  middle  coats  are  separated,  by  either  a  dense  elastic 
reticulated  coat,  or  a  true  fenestrated  membrane. 

Tlie  middle  entity  thicker  than  the  preceding,  consists  of  muscular  and  elastic 
fibres,  aud  connective  tissue,  disposed  chJetly  in  the  transverse  direction.  In  the 
largest  arteries,  this  coat  is  of  great  thickness,  of  a  yellow  colour,  and  highly 
elastic;  it  diminishes  in  thickness,  and  becomes  redder  in  colour  as  the  arteries 
become  smaller;  becomes  x^rj  thin,  and  finally  disappears.  In  small  arteries,  this 
coat  is  purely  muscular,  consisting  of  muscular  libre-cells  unitetl  to  form  lainellaa 
which  vary  in  number  according  to  the  size  of  the  arteries,  the  \i::ry  small  arteries 
having  only  a  single  layer,  and  those  not  larger  than  the  ^thof  a  line  in  diameter 
three  or  four  layers.  In  arteries  of  medium  size,  this  coat  becomes  thicker  in 
proportion  to  the  size  of  the  vessel;  its  layers  of  muscular  tissue  are  more 
numerous,  and  intermixed  with  numerous  fine  elastic  fibres  which  unit-e  to  form 
broad  meshed  networks.  In  the  larger  vessels,  as  the  femoral,  suiierior  mesenteric, 
c«jeliae,  exfcrntil  iliac,  brachial,  and  popliteal  arteries,  the  elastic  Hbres  unite  to  form 
lamelljE,  which  alternate  with  the  layers  of  muscular  libre.  In  the  largest  arteries, 
the  muscular  tissue  is  ouly  slightly  developed,  and  forms  about  one-third,  or  one- 
fourth  of  the  whole  substance  of  the  middle  coat;  this  is  especially  the  case  in  the 
aorta,  and  trunk  oi'  the  pulmonary  artery,  in  which  the  individual  cells  of  the 
muscular  layer  are  im|M^rfectly  formed;  while,  in  the  carotid,  axillary,  iliac,  and 
subclavian  arteries,  the  muscular  tissue  of  the  middle  coat  is  more  developed. 
The  elastic  lamelUe  are  well  marked,  may  amount  to  fifty  or  sixty  in  number,  and 
alternate  regularly  with  the  layers  of  muscular  fibre.  They  are  most  distinct,  and 
arranged  with  most  regularity  in  the  abdominal  aorta,  innominate  artery,  aud 
common  carotid. 

The  externnly  or  iireotar  and  elastic  coat,  the  thickest  of  the  three,  consists  of 
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cofiniictive  tissue,  and  elastic  fibres.  It  h  very  thin  in  the  largest  arteries;  bat  in 
those  of  metU niu  size,  ami  io  small  arteries,  is  as  thick,  or  thicker,  than  the  middle 
coat,  in  small  arteries,  this  coat  consists  of  connective  tissue,  and  fine  elastic 
fibres.  In  arteries  just  above  the  capillaries,  the  clastic  fibres  are  wanting;  the 
connective  tissue  c*>iapusing  the  coat  becoming,  the  nearer  it  approaches  the  capil- 
laries, more  homogeneous,  being  gradually  reduced  to  a  thin  membranous  envelope 
which  finally  disapjicars.  In  arteries  of  medium  size,  thia  coat  is  composed  of 
two  distinct  layerf*,  an  inner  composed  of  elastic  tissue;  and  an  outer,  composed  of 
connective  tissue,  eontuining  elastic  networks  irregularly  connected  with  each  other. 
The  inner  elastic  layer  is  very  distinct  in  the  carotid,  femoral,  lirachial,  profunda, 
mesenteric,  and  coBliac  arteries,  tlio  elastic  fibres  being  often  arranged  in 
lamellae. 

Some  arteries  h&ve  extremely  thin  coats  in  proportion  to  their  size;  this  is 
efipecially  the  case  in  those  situated  in  tlie  cavity  of  the  cranium  and  spinal  canal, 
the  diftercnce  depending  upon  the  greater  thinness  of  the  external  and  middle 
coats. 

The  arteries,  in  their  distribution  throughout  the  body,  are  included  in  a  thin 
areolo-fibrous  investment,  which  forms  what  is  called  their  sheath.  In  the  limbs, 
thia  is  usually  formed  by  a  prolongation  of  the  deep  fascia;  in  the  upper  part  of 
the  thigh,  it  consists  of  a  continuation  downwards  of  the  transversalis  and  iliac 
fascial  of  the  abdomeji;  in  the  neck,  of  a  prolongation  of  the  deep  cervical  tascia. 
The  included  vestitl  is  loosely  connected  with  its  sheath  by  a  delicate  areolar  tissue; 
and  the  sheath  usually  encloses  the  accompanying  veins,  and  sometimes  a  nerve. 
Some  m*teriet«,  as  those  in  the  cranium,  are  not  included  in  sheaths. 

All  the  larger  arteries  are  supplied  with  blood-vessels  like  the  other  organs  of 
the  body;  they  are  called  rasa  vasorum.  These  nutrient  vessels  arise  from  a 
branch  of  the  artery  or  from  a  neighbouring  vessel,  at  some  considerable  distance 
from  the  point  at  which  they  are  distributed;  they  ramify  in  the  loose  areolar  tissue 
connecting  the  artery  with  its  sheath,  and  are  distributed  to  the  external  and  middle 
coats,  and,  according  to  Arnold  and  others,  supply  the  internal  cout.  Minute  veins 
serve  to  return  the  bloml  from  these  vessels;  they  empty  themselves  into  the  venaj 
eomites  in  connection  with  the  artery.  Arteries  are  also  provided  with  nerves; 
they  are  derived  chiefly  from  the  sympathetic*  but  partly  from  the  cerebro-spinal 
system.  They  form  intricate  plexuses  upon  the  surface  of  the  larger  trunks',  the 
smaller  branches  being  usually  accompanied  by  single  tilaments;  their  exact  mode 
of  distribution  is  unknown.  According  to  Kollikcr,  the  majority  of  the  arteries 
of  the  brain  and  spinal  cord,  those  of  the  choroid,  of  the  placenta,  as  well  aumany 
arteries  of  muscles,  glands,  and  membranes,  ai*e  unprovided  with  them. 

The  smaller  arterial  branches  (excepting  tliose  of  the  cavernous  structures  of 
tlie  sexual  organs,  and  in  the  uterine  placenta),  terminate  in  a  network  of  vessels 
which  pervade  nearly  eveiy  tissue  of  the  body.  These  vessels,  from  their  minute 
size,  are  termed  capillaries  {eapUlus^  a  hair).  They  are  interposed  Ini'twceu  the 
smallest  branches  of  the  arteries  and  the  commencing  veins,  constituting  a  network, 
the  branches  of  which  maintain  the  same  diameter  throughout,  the  meshes  of  the 
network  being  more  unifoiin  in  shape  and  size  than  tlvosc  formed  by  the  anasto- 
moses of  the  small  arteries  and  veins. 

The  diameter  of  the  capillaries  varies  in  the  different  tissues  of  the  body,  their 
usunl  size  being  about  ^„\,-jjth  part  of  an  inch.  The  smallest  ai'c  tliosc  of  the 
brain,  and  the  mucous  membrane  of  the  intestines;  the  largest,  those  of  the  skin, 
and  the  man*ow  of  bones. 

The /br»i  of  the  capillary  net  vaivies  in  the  difierent  tissues,  being  modifications 
chiefly  of  rounded  or  elongated  meshes.  The  ronuded  form  of  mesh  is  most 
common,  and  prevails  \vhere  there  is  a  dense  network,  as  in  the  lungs,  in  most 
glands  and  mucous  membrfines,  and  in  the  cutis;  the  meshes  being  more  or  leas 
angular,  sometimes  nearly  quadrangular,  or  polygonal;  more  frequently,  irregular. 
Ehmtfated  mes/tes  are  observed  in  the  bundles  of  fibres  and  tubes  compoging 
muscles  and  nerves,  the  meshes  being  usually  of  tlie  form  of  a  parallelogram,  the 
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long  axis  of  the  mesh  raniiing  parallti^I  with  the  loag  axis  of  the  nerve  or  fibre. 
Sometimes,  the  capillaries  have  a  looped  arrangement,  a  single  vessel  pi*ojecting 
from  the  common  network,  and  returning  after  forming  one  or  more  loupt;,  as  in 
the  papillie  of  the  tongue  and  skin. 

The  number  of  the  capillaries,  and  the  size  of  the  meshes,  determines  the  degree 
of  TBScularitj  of  a  part.  The  closest  network,  and  the  smallest  interspaces,  are 
found  in  the  lunga  and  in  the  choroid  coat  of  the  eye.  In  the  liver  and  lung,  the 
interspaces  are  smaller  thitn  the  capillary  vessels  themselves.  In  the  kidney,  in 
the  conjunctiva,  and  in  the  cutit^,  the  interspaces  are  from  three  to  four  times  as 
large  as  the  capillaries  which  ibrui  them;  and  in  the  brain  from  eight  to  ten  times 
as  l^rge  as  the  capillaries,  in  their  long  diamoter,  nnd  from  four  to  six  times  as 
large  in  their  transverse  diameter.  In  the  cellular  coat  of  the  arteries,  the  width 
of  the  meshes  is  ten  times  that  of  the  capillaiy  vessels.  As  a  general  rule,  the 
more  active  the  function  of  an  organ  iti,  the  closer  is  its  capillary  net,  and  the  larger 
its  supply  of  blood,  the  network  l>eing  very  narrow  in  all  growing  parts'^  in  the 
glands,  and  In  the  mucous  membranes;  wider  in  boncti  and  ligaments,  which  are 
comparatively  inactive;  and  nearly  altogether  absent  in  tendons  and  cartilages,  in 
which  very  little  organic  change  occurs  after  their  formation. 

Struciure.  The  walls  of  the  capillaries  consist  of  a  tine,  transparent,  horaogo- 
oeous  membrane,  in  which  are  embedded,  at  intervals,  minute  oval  corpuscles, 
probably  the  remains  of  the  nuclei  of  the  cells  from  which  the  vessel  was  originally 
formed.  The  largest  capillaries  have  a  trace  of  an  epithelial  lining,  and  a  few 
filaments  circularly  disperHed. 

In  the  description  of  the  arteries,  we  shall  first  consider  the  efferent  trunk  of 
the  Byetemic  circulation^  the  aorta,  and  its  branches;  and  then  the  efierent  trunk 
of  the  pulmonic  circulation,  the  pulmonary  artery. 

TllH    AOKTA. 

The  aorta  (dopTTj;  arteria  magna)  is  the  main  trunk  of  a  series  of  vessels, 
which,  arising  from  the  heart,  convey  the  red  oxygenated  blood  to  every  part  of 
the  body  for  its  nutrition.  This  vessel  commences  at  the  upper  part  of  the  left 
ventricle,  and,  after  a.scending  for  a  short  distance,  arches  backwards  to  the  left 
side,  over  the  roet  of  the  left  lung,  descends  within  the  thorax  on  the  left  side  of 
the  vertebral  cohnnn,  passes  through  the  aortic  opening  in  the  Diaphragm,  and 
entering  the  abdominal  cavity,  terminates,  considerably  diminis^hed  in  size,  oppo- 
site the  fourth  lumbar  vertebra,  where  it  divides  into  the  right  and  left  comiuon 
iliac  arteries.  Heuco  it^  subdivision  into  the  arch  of  the  aort-a,  the  thoracic  aorta 
and  the  abdominal  aorta,  from  the  direction  or  position  of  it^  parts. 


Akcu  of  the  Aorta. 

Dissection.  In  order  to  eiamiuo  the  arch  of  the  aorta,  open  the  thorax,  by  dividing  the 
cartilages  of  tho  ribs  on  each  side  of  the  sternum,  raising  this  botie  from  below  upwards, 
and  then  sawing  through  the  sternum  on  a  level  with  itu  articulation  with  the  clavicle. 
By  this  means,  tlie  relations  of  tho  large  vessels  to  the  upper  border  of  the  sternum  and 
root  of  the  neck  are  kept  in  view. 

The  arch  of  the  aorta  extends  from  tho  origin  of  the  vessel  at  the  upper  part 
of  the  left  ventricle  to  the  lower  border  of  the  body  of  the  third  dorsal  vertebra. 
At  its  commencement,  it  ascends  behind  the  fiternwm,  oblitiucly  upwards  and 
forwards  towards  the  right  side,  and  oppcisito  the  upper  border  of  the  second 
costal  cartilage  of  the  right  side,  passes  transversely  from  right  to  left,  and  from 
before  backwards,  to  the  left  side  of  the  second  dorifal  vertebra;  it  then  descends 
ui)on  the  left  side  of  the  body  of  the  third  dorsal  vertebra,  at  the  lower  border  of 
which  it  tiikea  the  name  of  thoracic  aorta.  Tho  arch  of  the  aorta  describes  a 
curve,  the  convexity  of  which  is  directed  upwards  and  to  the  right  side;  and  it  i^ 
subdivided,  at  the  points  where  it  changes  its  direction,  so  as  to  be  described  in 
three  portions,  the  ascending,  transverse  and  descending  portions  of  the  arch  of 
the  aorta. 


distended,  almut  a  quurter  of  an  inch  behind  the  posterior  anrface  of  the  sfemum. 
A  little  above  its  commencement^  it  is  somewhat  eiihirged,  and  |i resents  three  emali 
dilatnfimis,  culled  the  jtinuse^t  of  the  aorta  (siniiws  of  Valsalva)  opposite  to  which 
arc  attached  the  three  semilunar  valves,  which  jierve  the  purpose  of  preventing 
any  repjurn;itation  of  blood  into  the  cavity  of  tlie  ventricle.  A  section  of  the  aorta 
opposite  this  part  luis  a  somewhat  triariirular  fi;:iirc;  but  below  the  altachmcnt  of 
the  valves  it  is  circular.  This  portion  of  the  arch  is  contained  in  the  cavity  of 
the  pericardium,  and  together  with  the  pulmonary  artery,  is  invested  in  a  tube 
of  serouB  membrane,  continued  on  to  them  from  the  surface  of  the  heart. 
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Relations.  The  ascending  part  of  the  arch  is  covered  at  its  commencement  bj 
the  trunk  of  the  pulmonary  artery  and  the  right  auricular  appendage,  and,  higher 
up,  is  separated  from  the  sternum  by  the  pericardium,  some  loose  areolar  tissue, 
and  the  remains  of  the  thymus  gland;  behind^  it  rests  upon  the  right  pulmonary 
vessels  and  root  of  the  right  lung.  On  the  right  sidcy  it  is  in  relation  with  the 
superior  vena  cava  and  right  auricle;  on  the  left  side,  with  the  pulmonary  artery. 

Plan  op  the  Relations  op  the  ascending  part  op  the  Abch. 

In  front. 
Pulmonary  arteiy. 
Bight  auricular  appendage. 
Pericardium. 
Remains  of  thymus  gland. 


Right  tide. 
Superior  cava. 
Right  auricle. 


L0  side. 
Pulmonary  artery. 


Behind. 
Bight  pulmonary  vessels. 
B(K>t  of  right  lung. 


Transverse  Part  op  the  Arch. 

The  second  or  transverse  portion  of  the  arch  commences  at  the  upper  border  of 
the  second  costo-sternal  articulation  of  the  right  side  in  front,  and  passes  from 
right  to  left,  and  from  before  backwards,  to  the  left  side  of  the  second  dorsal 
vertebra  behind.  Its  upper  border  is  usually  about  an  inch  below  the  upper 
margin  of  the  sternum. 

Relations.  Its  anterior  surface  is  covered  by  the  left  pleura  and  lung,  and 
croised  towards  the  left  side  by  the  left  pneumogastric  and  phrenic  nerves,  and 
cardiac  branches  of  the  sympathetic.  Its  posterior  surface  lies  on  the  trachea, 
just  above  its  bifurcation,  on  the  great  cardiac  plexus,  the  oesophagus,  thoracic 
duct,  and  left  recurrent  laryngeal  nerve.  Its  upper  border  is  in  relation  with 
the  left  innominate  vein;  and  from  its  upper  part  are  given  off  the  innominate, 
left  carotid,  and  left  subclavian  arteries.  Its  lower  border^  is  in  relation  with 
the  bifurcation  of  the  pulmonary  artery,  and  the  remains  of  the  ductus  arteriosus, 
which  is  connected  with  the  left  division  of  that  vessel;  the  left  recurrent 
laryngeal  nerve  winds  round  it  from  before  backwards,  whilst  the  left  bronchus 
passes  below  it. 

Plan  of  the  Relations  of  the  Transverse  Part  of  the  Arch. 

Above. 
Left  innominate  vein. 
Arteria  innominata. 
Left  carotid. 
Left  subclavian. 


Jn  front. 
Left  pleura  and  lung. 
Left  pneumogastric  nerve. 
Left  phrenic  nerve. 
Cardiac  nerves. 
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'        Aort«.  \ 

\    Transveno  ■ 

y     Portion.  / 


Behind. 
Trachea. 
Cardiac  plexus. 
Q*!sophi^u8. 
Thoracic  duct. 
Left  recurrent  nerve. 


Below. 
Bifurcation  of  pulmonary  artery. 
Remains  of  ductus  arteriosus. 
Left  recurrent  nerve. 
Left  bronchus. 
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AscENmNG  Pakt  <>f  tue  Arch. 


The  ascending  portion  of  the  arch  of  the  aorta  is  about  two  inches  io  length. 
It  commences  at  the  ujiper  part  of  ti»e  left  vf'ntricle,  in  front  of  the  U'ft  aiiriculo- 
ventricular  oritife,  ami  opposite  the  luiJdle  of  the  sternum  on  a  line  with  its 
junction  to  the  third  costal  cartilage;  it  [)a,Hj<cs  obliquely  upwards  in  the  direction 
of  the  heart's  axis*,  to  the  right  »\d(\  as  high  as  the  upper  border  of  the  second 
costal   curtilage,  deifcribing  a  slight  curve  in  its  course,  and  being  situated,  when 

105.— The  Arch  of  the  Aorta  and  its  Branches. 
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distended,  about  a  quarter  of  an  inch  behind  the  posterior  surface  of  the  sternuni. 
A  little  above  its  commencement,  it  la  eomewlmt  entartjed,  and  presents  three  small 
dilatations,  CHlled  the  sinuses  of  the  aorta  (sinuses  of  VnLsalvji)  opposite  to  which 
are  attached  the  three  semilunar  valves,  which  serve  the  purpoj^e  of  preventing 
any  rejrurgitation  of  blood  into  the  cavity  of  the  ventricle,  A  section  of  the  aorta 
opposite  thift  part  hna  a  somewhat  triangular  figure;  but  below  the  attachment  of 
the  valves  it  is^  circuhir.  This  portion  of  the  arch  is  cont-ained  in  the  cavity  of 
the  pericardium,  and  together  with  the  pulmonary  artery,  is  invested  In  a  tube 
of  serous  membrane,  continued  on  to  them  from  the  surface  of  the  heart. 
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Relations.  The  ascending  part  of  the  arch  is  covered  at  its  commencement  by 
the  trunk  of  the  pulmonary  artery  and  the  right  auricular  appendage,  and,  higher 
up,  is  separated  from  the  sternum  by  the  pericardium,  some  loose  areolar  tissue, 
and  the  remains  of  the  thymus  gland;  behind,  it  rests  upon  the  right  pulmonary 
vessels  and  root  of  the  right  lung.  On  the  right  side,  it  is  in  relation  virith  the 
superior  vena  cava  and  right  auricle;  on  the  l^t  side,  with  the  pulmonary  artery. 

Plan  of  the  Relations  op  the  ascending  part  ov  the  Abch. 

In  front. 
Pulmonary  artery. 
Right  auricular  appendage. 
Pericardium. 
Remains  of  thymus  gland. 

Right  side.  (     Arch  of     \  -^    .  , 

Behind. 
Bight  pulmonary  vessels. 
R<x)t  of  right  lung. 

Transverse  Part  of  the  Arch. 

The  second  or  transverse  portion  of  the  arch  commences  at  the  upper  border  of 
the  second  costo-stemal  articulation  of  the  right  side  in  front,  and  passes  from 
right  to  left,  and  from  before  backwards,  to  the  left  side  of  the  second  dorsal 
vertebra  behind.  Its  upper  border  is  usually  about  an  inch  below  the  upper 
margin  of  the  8tei*num. 

Relations.  Its  anterior  surface  is  covered  by  the  left  pleura  and  lung,  and 
crossed  towards  the  left  side  by  the  left  pneumogastric  and  phrenic  nerves,  and 
cardiac  branches  of  the  sympathetic.  Its  posterior  surface  lies  on  the  trachea, 
just  above  its  bifurcation,  on  the  great  cardiac  plexus,  the  cesophagus,  thoracic 
duct,  and  left  recurrent  laryngeal  nerve.  Its  upper  border  is  in  relation  with 
the  left  innominate  vein;  and  from  its  upper  part  are  given  off  the  innominate, 
left  carotid,  and  left  subclavian  arteries.  Its  lower  border,  is  in  relation  with 
the  bifurcation  of  the  pulmonary  artery,  and  the  remains  of  the  ductus  arteriosus, 
which  is  connected  with  the  left  division  of  that  vessel;  the  left  recurrent 
laryngeal  nerve  winds  round  it  from  before  backwards,  whilst  the  left  bronchus 
passes  below  it. 

Plan  of  the  Relations  of  the  Transverse  Part  of  the  Arch. 

Above. 
Left  innominate  vein. 
Arteria  innominata. 
Left  carotid. 
Left  subclavian. 

Jn  front.  ^'      *n^  Behind. 

Left  pleura  and  lung.  /  Arch  of    \  Trachea. 

Left  pneumogastric  nerve.         |       Aorta.      ^  Cardiac  plexus. 

Left  phrenic  nerve.  »   "^pSoJ"    /  aiaophagus. 

Cardiac  nerves.  \  '    /  Thoracic  duct. 

^^^^_^^  Left  recurrent  nerve. 

Bdow. 
Bifurcation  of  pulmonary  artery. 
Remains  of  ductus  arteriosus. 
Left  recurrent  nerve. 
Left  bronchus. 


AHTEKIES. 


DEflCENDiNa  Part  of  the  Arch^ 


The  descending  portion  of  ihe  arch  liaa  a  strniglit  direction,  inclining  downwards 
on  the  left  side  oi'  the  hody  of  the  third  dorsal  vertebra,  at  the  lower  border  of 
which  it  becomes  the  thoracic  aorta, 

Rcialions.  Its  anterior  surface  is  covered  by  the  pleura  and  root  of  the  left 
lung;  behind^  it  lies  on  the  left  side  of  the  body  of  the  third  dorsal  vertebra.  On 
its  ri(fkf  side  are  the  oesophagus  and  thoracic  duct;  on  its  left  side  it  is  covered 
by  the  pleura. 

Plan  of  the  Relations  of  the  Descending  Part  of  the  Arcu. 

In  front. 
Pleura. 
Root  of  left  lung. 


Riffht  side. 
CEaophagus. 
Thoracic  ductw 


Pleura. 


Behitid, 
l4eft  aida  of  body  of  third  dorsal  vertebra. 

The  ascending,  transverse,  and  descending  portions  of  the  arch  vary  in  position 
according  to  the  movements  of  respiratiou,  being  lowered,  together  with  tho 
trachea,  bronchi,  and  pulmonary  vessels,  during  inspiration  by  the  descent  of  the 
Diaphragm,  and  elevated  during  expiration,  when  the  Diaphragm  ascends.  These 
movements  are  greater  in  the  ascending  than  tho  transverse,  and  in  the  latter 
than  the  descending  part. 

Pectdiariiiea.  The  height  to  which  tho  aorta  rises  in  the  chest  is  usually  aljont  an  inch 
below  tho  upper  border  of  the  Btemum;  but  it  may  ascend  nearly  to  the  top  of  that  hone. 
Ocoaaioually  it  ia  found  an  inch  and  a  half^  more  rarely,  throe  inches  below  this  poiuf!^ 

fn  Direction.  Sometimes  the  aorta  arches  over  the  root  of  the  right  instead  of  the  left 
lung,  as  in  birds,  and  passes  down  on  the  right  aide  of  tho  spine.  In  such  cases,  all  the 
viscera  of  the  thoracic  and  abdominal  cavities  are  transposed.  Less  frequently,  the  aorta, 
after  arching  over  the  root  of  the  right  lung,  is  directed  to  its  usual  i>o»ition  on  the  left  side 
of  the  spine,  this  peculiarity  not  being  accompanied  by  any  transposition  of  the  viscera. 

In  Conformation.  The  aorta  occasionally  divides,^  in  some  quadrui»eda,  into  an  ascending 
and  a  desoendiog  trunk,  the  former  of  which  is  directed  vertically  upwards,  and  subdivides 
into  three  branches,  to  supply  the  head  and  upper  estremities.  Sometimes  the  aorta 
subdivides  soon  after  its  origin  into  two  branches,  which  soon  reunite.  In  one  of  these 
cases,  the  cesophagua  and  trachea  were  found  to  pass  through  the  interval  left  by  their 
difision ;  this  is  the  normal  condition  of  the  vessel  in  the  reptilia. 

JSurfficcd  Anatomff,  Of  all  the  vessels  of  the  arterial  system,  the  aorta,  and  more  especially 
its  arch,  is  most  frequently  the  seat  of  disease ;  hence  it  is  important  to  consider  some  of 
the  consequences  that  may  ensue  from  aneurism  of  this  part. 

It  will  be  remembered,  that  the  ascending  part  of  the  arch  is  contained  in  the  pericar- 
dium,  jusjt  behind  the  sternum^  being  crossed  at  its  commencement  by  the  pulmonary  artery 
and  right  auricular  appendage,  and  having  the  root  of  the  right  lung  behind,  the  vena  cava 
on  the  right  side,  and  the  nulmonarj'  artei^  and  left  auricle  on  the  left  aide. 

Aneurism  of  the  ascenaing  aorta,  in  the  situation  of  the  aortic  sLinises,  in  the  great 
majority  of  cases,  afl'ccts  the  right  coronary  sinus;  this  is  mainly  owing  to  the  fact  that  the 
regurgitation  of  blood  upon  the  sinuses  takes  place  chietly  on  the  right  anterior  aspect  of 
the  vesseL  As  the  ancurismal  sac  enlarges,  it  may  compress  any  or  aU  of  the  stnictures  in 
immediate  proiiraity  with  it,  but  chiefly  projects  towanJs  the  right  anterior  side;  and, 
oonseouentiy,  interferes  mainly  with  those  structures  that  have  a  correspwanding  relation 
with  tne  vessel.  In  the  majority  of  cases,  it  bursts  in  the  cavity  of  the  i>ericardium,  the 
patient  suddenly  drops  down  dead,  and,  upon  a  post-mortem  fixamination,  the  pericaixiial 
sac  is  found  lull  of  Mood:  or  it  may  compress  the  right  auricle,  or  the  pulmonary  artery, 
and  adjoining  [lart  of  the  right  ventricle,  and  open  into  one  or  the  other  of  these  parts,  or 
may  press  upon  the  superior  cava. 

Aneurism  of  the  ascending  aorta,  originating  above  the  sinuses,  most  frequently  impli- 
cates the  right  anterior  wall  of  the  vessel ;  this  is  probably  mainly  owing  to  the   blood 
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l)€ing  impelled  against  this  part.  The  direction  of  the  aneurism  is  also  ohiefijr  towards  the 
right  of  the  median  line.  If  it  attains  a  large  size  and  projects  forwards,  it  may  absorb  the 
eterunm  and  the  c^rtilagea  of  the  ribs,  usually  on  the  ri^ht  side,  and  appear  as  a  pxilHatiiig 
tumour  on  the  front  of  the  chest,  just  below  the  manubnum ;  or  it  may  burst  into  the  peri- 
cardium, or  may  oompross,  or  open  into,  the  right  lung,  the  trachea,  bronchi,  or  cesophagus. 
Regardmg  the  transverse  part  of  the  arch,  the  student  is  reminded  that  the  vessel  lies 
on  the  trachea,  the  dsophagiis,  and  thoracic  duct ;  that  the  recurrent  laryngeal  nerve 
winds  around  it ;  and  that  from  its  upper  part  are  given  off  three  large  trunks,  which 
supply  the  head,  neck,  and  upper  extremities.  Now  an  aneurismal  tumour  taking  origin 
from  the  posterior  part  or  right  aai)ect  of  the  vessel,  its  most  usual  site,  may  press  upon 
the  trachea,  impede  the  breathing,  or  produce  cough,  hienioptysia,  or  stridulous  breathing, 
or  it  may  ultimately  burst  into  that  tube,  producing  fatal  haemorrhage.  Again,  its  pressure 
on  the  laryngeal  nei*ves  may  give  rise  to  symptoms  which  so  accurately  resemble  those  of 
l&ryugitis,  that  the  opei-ation  of  tracheotomy  has  in  some  cases  been  resoi-ted  to,  from  the 
miplMwitiou  that  disease  existed  in  the  krynx  \  or  it  may  press  upon  the  thoracic  duct, 
and  destroy  life  by  inanition  ;  or  it  may  involve  the  ccsophagus,  producing  dysphagia;  or 
may  burst  into  this  tube^  when  fatal  hoomorrhage  will  occur.  Again,  the  innominate 
artery,  or  the  loft  carotid,  or  subclavian,  may  be  no  obstructed  by  clots,  as  to  produce  a 
weakness,  or  oven  a  disappearance,  of  the  pulse  in  one  or  the  other  wrist ;  or  the  tumour 
m^y  present  itself  at  or  above  the  manubrium,  generally  either  in  the  median  line,  or  to 
the  right  of  the  sternum,  and  may  simulate  an  aneurism  of  one  of  the  arteries  of  the 
neck. 

Aneurism  affecting  the  descending  part  of  the  arch  is  usually  directed  backwards  and  to 
the  left  side,  causing  absorption  of  the  vertebne  and  corresponding  ribs  ;  or  it  may  press 
upon  the  trachea,  left  bronchus,  cesophapis,  and  the  right  and  left  lungs,  generally  the 
latter  :  when  rupture  of  the  sac  occurs,  this  usually  takes  place  into  the  left  pleural  cavity ; 
less  frequently  into  the  laft  bronchus,  the  right  pleura,  or  into  the  wuhi+tance  of  the  lungs  or 
traohfia.  In  this  farm  of  aneurism,  jiain  is  almost  a  constant  and  characteristic  symptom, 
referred  to  either  the  back  or  chest,  and  usually  ra<liating  from  the  spine  around  the  left 
side.  This  symptom  depends  upon  the  aaeurismal  sac  compressing  the  intercostal  nerves 
,  againat  the  bone, 

Bkanches  of  the  Arch  of  titk  Aorta  (figs.  205*  206). 

The  branches  given  off  from  the  arch  of  flie  aorta  are  five  in  number  :  two  of 
small  size  from  tlie  ascending  portion,  the  rtght  and  left,  coronary;  and  ihrtr  of 
large  .>*ize  from  the  transverse  portion,  the  innominate  artery,  the  left  carotid,  and 
the  left  subclavian. 

Pecuiiaritm.  Position  of  the  Branches.  The  branches,  instead  of  arising  from  the  highest 
part  of  the  arch  (their  usual  position),  may  be  moved  more  to  the  right,  arising  from  the 
commencement  of  the  transverse  or  upper  part  of  the  ascending  portion  ;  or  the  distanoo 
from  one  another  at  their  origin  may  be  increased  or  diminished,  the  most  frequent  change 
in  this  respect  being  the  approximation  of  the  left  carotid  towards  the  innominate  artery. 

The  Nuynber  of  the  priuiory  branches  may  be  reduced  to  two:  the  left  carotid  arising 
from  the  iimomiuate  artery ;  or,  (more  rarely),  the  carotid  and  subclavian  arteries  of  the 
left  eiile  arising  from  a  left  innominate  artery.  Btit  the  number  may  be  increased  to  four, 
from  the  right  carotid  and  subclavian  arteries  arising  directly  from  the  aorta,  the  innomi- 
imte  l>eing  aljsent.  In  most  of  these  latter  cases,  the  right  subclavian  has  been  found  to 
arise  from  the  left  end  of  the  arch  ;  in  other  cases,  it  was  the  second  or  third  branch  given 
otF  instead  of  the  &rat.  Lastly,  the  numljer  of  tmnks  from  the  arch  may  be  increajjed  to 
five  or  six  ;  in  these  iii stance.**,  the  external  and  iiitenml  carotids  arose  se].iarately  from  the 
arch,  the  common  carotid  being  absent  on  one  or  both  sides. 

Number  tumU,  Arratiffiment  different.  When  the  aorta  arches  over  to  the  right  side,  the 
thrwe  branches  have  an  arrangement  the  reverse  of  what  is  usual,  the  innominate  supply- 
ing the  left  side;  and  the  carotid  and  subclavian  (which  arise  separately)  the  right  side. 
In  other  coses,  where  the  aorta  takes  its  usuul  course,  the  two  carotids  ra«y  be  joined  in  a 
common  trunk,  and  the  subclaviana  arise  separately  from  the  arch,  the  right  subclavian 
^^    genpndly  arising  from  the  left  end  of  the  arch. 

^H  Sifondaru  Br<tnf/n-s  hometimL-s  arise  from  the  arch  ;  most  commonly  such  a  secondary 
^H  branch  is  the  left  vertebral,  which  usually  takes  origin  between  the  left  carotid  uud  lett 
^H  subclavian,  or  beyntnd  them.  Sometimes,  a  thyroid  branch  is  derived  from  the  arch,  or 
^H    the  right  iutenxal  mammary,  or  left  vertebral,  or,  more  rarely,  both  vertebrala. 


The  Coronary  Akteuies. 

The  corouaiy  art-cries  supply  the  heart;  they  are  two  in  inunber^  ri^'ht  and 
left,  arising  near  the  commencement  of  the  aorta  immediately  above  the  free 
margin  of  the  semilunar  valves. 
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The  Hiffht  Coronary  Artery^  about  the  size  of  a  crow's  quill,  arises  from  the 
Biorta  iiBmediately  above  the  free  margin  of  the  right  semilunar  valve,  l.>etweeii 
■  the  pulmonary  artery  aud  the  appendix  of  the  right  auricle.  It  pa^sses  forwards 
to  the  ricjht  side,  in  the  groove  between  the  right  auricle  and  ventricle,  and  curving 
around  the  right  border  of  the  heart,  runs  along  ita  posterior  snrfuce  aa  far  as  the 
posterior  interventricular  groove,  where  \i  divides  into  two  branches,  one  of  which 
continues  onwards  in  the  groove  between  the  left  auricle  and  ventricle^  and 
anastomoses  with  the  left  coronary:  the  other  dcscenda  along  the  posterior  inter- 
ventricular furrow,  supplying  branches  to  both  ventricles  and  to  the  septum,  and 
anastomosing  at  the  apex  of  the  heart  with  the  descending  branch  of  tlie  left 
coronary. 

This  vessel  sends  a  large  branch  along  the  thin  margin  of  the  right  ventricle  to 
the  apex,  and  numerous  small  branches  to  the  right  auricle  and  ventricle,  and  the 
commencement  of  the  pulmonary  artery. 

The  Lrft  Corotmrt/^  smaller  than  the  former,  arises  immediately  above  the  free 
edge  of  the  left  semilunar  valve,  a  little  higher  than  the  right;  it  passes  forwards 
between  the  pulmonary  artery  and  the  left  appendix  auriculae,  and  descends 
obliquely  towards  the  anterior  interventricular  groove,  where  it  divides  into  two 
branches.  Of  these,  one  passes  transversely  outwards  in  the  left  auriculo-ventri- 
cular  groove,  and  wnnds  around  the  left  border  of  the  heart  to  its  posterior  surface, 
where  it  anastomoses  with  the  superior  branch  of  the  right  coronary;  the  other 
descends  along  the  anterior  interventricular  groove  to  the  apex  of  the  heart, 
where  it  anastomoses  with  the  descending  branch  of  the  right  coronary.  The  left 
coronary  supplies  the  left  auricle  and  its  appendix,  both  ventricles^  and  numerous 
small  branches  to  the  pulmonary  artery,  and  commencement  of  the  aorta, 

Pecdiarkle^^  These  veasela  occEwionally  arise  by  a  comninn  tnmk,  or  their  number  may 
l>e  increased  to  three  ;  the  additional  branch  being  of  small  size.  Uoro  rarely,  there  are 
two  additional  branches. 

AnTERiA  Inxomtnata. 

The  innominate  artery  is  the  largest  branch  given  off  from  the  arch  of  the  aorta. 
It  arises  from  the  commencement  of  the  trtmsveri^e  portion  in  front  of  the  left 
carotid,  and,  ascending  obliqtiely  to  the  upper  border  of  the  right  sterno-clavicnlar 
articulation,  divides  into  the  right  carotid  and  nubcbivian  arteries.  Tliis  vessel 
varies  from  an  inch  and  a  half  to  two  inches  in  length. 

Reiationa.  In  fronts  it  \s  separated  from  the  first  bone  of  the  sternum  by  the 
Sterno-hyoid  and  Sterno-tliyroid  muscles,  the  remains  of  tiie  thymus  gland,  and 
by  the  left  innominate  and  right  inferior  thyroid  veins  which  cross  its  root.  Behitui^ 
it  lies  \\\nm  the  trachea,  which  it  crosses  obliquely.  Un  the  right  side  is  the  right 
vena  innominata,  right  pneumognstrir  nerve,  and  the  pleura;  and  on  the  left  fide, 
the  remains  of  the  tliymus  gland,  and  origin  of  the  left  carotid  artery. 

Plan  of  tiik  Relations  of  the  Intiomtxate  Artkkv. 
In  front. 
Sternum. 

Stemtvhyoid  and  Stemo-thyroid  muscles. 
Remaina  of  thymus  gland. 
Left  innominate  and  right  inferior  thyroid  veins. 


Right  tide. 
Bight  vena  innominata. 
Right  pneumogastric  neive. 
Pleura. 


Left  tide. 
Remains  of  thymus. 
Left  oarotid. 


Hi' hind. 
Trachea. 


Peatliaritief  in  point  nf  division.  When  the  bifurcation  of  the  innominate  artery  varies 
from  the  point  above  mentioned,  it  somuLiuiea  asccuds  a  considerable  di»tance  above  the 
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aal  end  of  the  clavicle  ;  less  frequently  it  divides  below  it.  In  the  former  cUas  of 
,  ltd  length  may  exceed  two  iuche»  ;  &iid,  in  the  latter,  be  reduced  to  an  inch  or  lesa. 
Thetse  are  points  of  conajderable  interest  for  the  surgeon  to  remember  iu  connection  with 
the  operation  of  tying  tbin  vessel. 

Branc/ms.  Thearieria  iunoniiuata  occasionftlly  supplies  a  thyroid  branch  (middle  thyroid 
artery),  which  ascends  along  the  front  of  the  tiuchea  to  thettiyroid  gknd  ;  and  sometimes, 
a  thymic  or  bronchial  bratiuh.  The  left  carotid  is  frequently  joined  with  the  innominate 
artery  at  its  origin.  Soruetimea,  thei*  is  no  innominate  artery,  the  right  subclavian  arifling 
directly  from  the  arch  of  the  aorta. 

Position,  When  the  aorta  arches  over  to  the  right  side,  the  innominate  is  directed  to  the 
left  *ide  of  the  neck,  instead  of  the  right. 

CoUaiercd  ciradatiun.  Allan  Burns  demonstrated,  on  the  dead  subject,  the  possibility  of 
the  establishment  of  the  collateral  circulation  after  ligature  of  the  innominato  artery,  by 
tviog  and  dividing  that  artery,  after  which,  he  aaya  "  Even  coarse  injection  impelled  into 
the  aorta,  passed  freely  by  the  anastomosing  branches  into  the  arteries  of  the  right  arm, 
filling  them  and  all  the  vessela  of  the  bead  completely."  {Surgical  Anatovxy  of  the  Head 
and  Neck,  p.  62).  The  branches  by  which  this  circulution  would  be  carried  on,  ai-e  very 
numeroxis  ;  thus,  all  the  com miinicat ions  across  the  m.iddle  line  between  the  branches  of 
the  carotid  arteries  of  opjxusite  sides  would  be  available  for  the  supply  of  blood  to  the 
right  side  of  the  hea^l  and  neck  ;  while  the  anastomosis  between  the  superior  intercostal 
of  the  subclavian  and  the  first  aortic  intercostal  (see  infra  on  the  collateral  circulation 
after  oblitemtion  of  the  thoracic  aorta),  would  bring  the  blood,  by  a  free  and  direct  oour»e, 
into  the  right  subclavian  :  the  numerous  connections,  also,  between  the  lower  intercostal 
arteries,  and  the  biutichea  of  the  axillary  and  internal  mammary  arteries  would,  doubtless, 
assist  in  the  supply  of  blood  to  the  right  arm.  while  the  epigastric,  from  the  external  iliac, 
would,  by  means  of  its  anastomosis  with  the  internal  mammary,  compensate  for  any 
deficiency  iu  the  vascularity  of  the  wall  of  the  chest. 

Surgical  Anatomt/.  Although  the  operation  of  tying  the  innominate  artery  has  been 
performed  by  several  surgeons,  for  aneurism  of  the  right  subclavian  extending  inwards  &b 
for  as  the  Scalenus,  in  no  instance  has  it  been  attended  with  success.  Mott's  patient, 
however,  on  whom  the  operation  was  tirst  performed,  lived  nearly  four  weeks,  and  Graefe's 
more  than  two  mouths,  so  that  the  possibihty  of  the  re-eatabliahment  of  the  circulation 
has  been  proved.  Tlie  main  obstacles  to  the  operation  are,  as  the  student  will  pei*ceive 
from  his  dissection  of  this  vessel,  its  deep  situation  behind  and  beneath  the  sternum,  and 
the  number  of  important  structures  which  surround  it  in  every  part. 

In  order  to  apply  a  ligature  to  this  vessel,  the  patient  is  to  be  placed  ut^K)n  his  back,  with 
the  shoulders  raised,  and  the  head  bent  a  little  backwards,  t*o  as  to  draw  out  the  artery 
from  behind  the  sternum  into  the  neck.  An  incision  two  inches  long  is  then  made  along 
the  anterior  border  of  the  Sterno-mastoid  muscle,  terminating  at  the  sternal  end  of  the 
clavicle.  From  this  point,  a  second  incision  is  carried  about  the  same  length  along  the 
upper  border  of  the  clavicle.  The  akin  is  then  dissected  back,  and  the  Platysma  divided 
on  a  director:  the  sternal  end  of  the  Steruo-mastoid  is  now  brought  into  view,  mid  a 
director  being  passed  beneath  it,  and  close  to  its  wader  surface,  so  as  to  avoid  any  small 
vessels,  the  muscle  is  to  be  dividud  transversely  throughout  the  greater  part  of  its  attach- 
ment. By  pressing  aside  any  loose  cellular  tissue  or  vessels  that  may  now  apjwar,  the 
Sterno-hyoid  and  Ster no- thyroid  muscles  will  be  exposed,  and  must  he  divided,  a  director 
being  previously  pa.^ed  beneath  them.  The  inferior  thyroid  veins  now  come  into  view, 
and  must  be  carefully  drawn  either  upwards  or  ilownwarils,  by  means  of  a  blunt  hook.  On 
DO  account  should  these  vessels  be  divided,  as  it  would  add  much  to  the  difficulty  of  the 
operation,  and  endanger  its  ultimate  success.  After  tearing  through  a  strong  fibro-cellular 
lamina,  the  right  carotid  is  brought  into  view,  and  being  traced  dowawaixis,  the  arteria 
innominata  is  arrived  at.  The  left  vena  innomiuata  should  now  be  depressed,  the  right 
vena  innominata,  the  internal  jugular  vein,  and  pnenmogastric  nerve  drawn  to  the  right  side ; 
and  a  curved  aneurism  needle  may  then  be  passed  around  the  vessel,  close  to  its  surface, 
and  in  a  dii*ection  from  below  upwards  and  inwards;  care  being  taken  to  avoid  the  right 
pleural  sac,  the  trachea,  and  cardiac  nei-ves.  The  ligature  should  be  applied  to  the  arter/ 
as  high  as  possible,  in  order  to  allow  room  between  it  and  the  aorta  for  the  formation  of  a 
ooagulum-  The  importance  of  avoiding  the  thyroid  plexus  of  veins  during  the  primary 
steps  of  the  operation,  and  the  pleural  sac  whilst  including  the  vessel  in  the  ligature, 
should  be  most  carefully  attended  to,  since  secondary  hEemorrbage  or  pleurisy  have  been 
the  cause  of  death  in  all  the  cases  hitherto  operated  on. 


Common  Cuiotid  Arteries. 

The  common  carotid  arteries,  although  occupying  a  nearly  gitnilar  position  in 
the  neck,  differ  in  po.sition,  and,  consequently,  in  their  relations  at  their  origin. 
The   right  carotid  arises  from  the  arteria  iunominatu,  behind   the  right  eterao- 
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clavicular  articulation;  the  left  from  the  higliest  part  of  the  arch  of  the  aorta. 
The  left  carotid  i*t»  consequently^  longer  and  placed  more  deeply  in  the  thorax.  It 
will,  therefore,  be  more  convenient  to  describe  first  Ihe  course  and  relations  of 
that  portion  of  the  left  carotid  which  intervenea  between  the  arch  of  the  aorta  and 
tlie  left  Bterno-clavicular  articulation  (see  fig,  205), 

The  left  carotid  within  the  thorax  passes  obliquely  outwards  from  the  arch  of 
the  aorta  to  the  root  of  the  neck.  In  fronts  it  ia  separated  from  the  first  piece  of 
the  sternum  by  the  Sterno-hyoid  and  Sterno-thyroid  muscles,  the  left  innominate 
vein,  and  the  remains  of  the  thymus  gland;  iehind^  it  lies  on  the  trachea,  a^go- 
phagUH,  and  thoracic  duct.  InternaUffy  it  is  in  relation  with  the  arteria  innominata; 
exiernalh/y  with  the  left  pneumogastric  nerve,  and  left  subclavian  artery. 


Pla-N  op  the  Relations  of  thk  Lkft  Coiuion  Catotid. 
Thoracic  Portion. 

In,  Front. 

Sternum. 

Sterno-hyoid  and  Sterno-thyroid  muscles. 

Left  innominate  vein. 

Remains  of  thymus  gland. 


Artetia  innominata. 


/ 


Loft 
Comnioti. 
,        CBrotitl. 
\       Ttiwrarfc 
^     Portion. 


ExtemaUy. 
Left  pneumogastric  nerve, 
Left  subclavian  artery. 


BthinsL 

Trachea. 

(Esophagua. 
Thoracic  duct. 

Ill  the  neclv,  the  two  common  carotids  resemble  each  other  so  closely,  that  one 
description  will  apply  to  both.  Each  vessel  passes  obliquely  upwards,  fi-om 
bihind  the  sterno-clavicular  articulation,  to  a  level  with  the  upper  border  of  the 
thyroid  cartilage,  where  it  divides  into  the  external  and  internal  carotid;  these 
names  being  derived,  the  former  from  its  distribution  to  the  external  parts  of  the 
head  and  faci',  the  latter  from  its  distribution  to  tlie  internal  parts  of  the  cranium. 
The  course  of  the  vesiael  i-s  indicated  by  a  line  drawn  from  tlie  sternal  end  of  the 
clavicle  below,  to  a  point  midway  between  the  angle  of  the  jaw  and  the  mastoid 
process  above. 

At  the  lower  part  of  the  neck  the  two  common  carotid  arteries  are  separated 
from  each  other  by  a  very  small  interval,  which  corresponds  to  the  trachea;  but 
at  the  upper  part,  the  thyroid  body,  the  larynx  antl  pharynx  project  forwards 
beween  these  vessels,  and  give  the  appearance  of  their  being  placed  further  back 
in  this  situation.  The  common  carotid  artery  is  contained  in  a  sheath,  derived 
from  the  deep  cervical  fascia,  which  also  encloses  the  internal  jugular  vein  and 
pneumogastric  nerve,  the  vein  lying  on  the  outer  side  of  the  artery,  and  the  nerve 
hctwecn  the  artery  and  vein,  on  a  plane  posterior  to  both.  On  opening  the 
sheath,  these  tlirec  structures  arc  seen  to  be  separated  from  one  another,  each 
being  enclosed  in  a  !*eparate  fibrous  inve.Htmeut. 

Relations.  At  the  lower  part  of  the  neck  the  common  carotid  artery  is  very 
deeply  seated,  being  covered  by  the  superficial  fascia,  Platysma,  and  deep  fascia,  the 
Sterno-mastoid,  Sterno-hyoid,  and  Sterno-thyroid  muscles,  and  by  the  Omo-hyoid 
oppo.site  the  cricoid  cartilage;  Imt  in  the  upper  part  of  its  course,  near  its  ter- 
mination, it  is  more  superficial,  being  covered  merely  by  the  integument,  the 
superficial  fascia,  Platysma,  and  deep  fascia,  and  inner  margin  of  tlie  Sterno- 
mastoid,  and  is  contained  in  a  triangular  space,  hounded  behind  by  the  Sterno- 
mastoid,  above  by  the  posterior  belly  of  the  Digastric,  and  below  by  the  anterior 
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belly  of  the  Omo-byoid.  This  part  of  the  artery  is  croBsed  obliquely  from  within 
HUwards  by  the  sterao-mn^toirl  artery;  it  is  also  crossed   by   the   facial,  lingua!, 

lid  superior  thyroid  veins,  which  termiuate  in  the  internal  jugular,  and,  descending 
its  sheath  in  front,  is  seen  the  desceudcus  noiii  nnrve,  this  filament  being  joined 

ritli   branches  from  the  cervical  nerves,   which  cross  the  vci^scl  from  without 

ao;.— Suigical  Anatomy  of  the  Arteries  of  the  Neck,    Right  Side. 
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pliarynx.     On  its  outer  side  are   placed   tlie   intenial  jugular  vein  aud    pneuino- 
gastric  ncrvo. 

At  the  lower  psirt  of  tlie  neck,  the  interaal  ju^lar  vein  on  the  right  side 
diverges  from  the  artery,  luit  on  the  left  si<le  it  approueheH  it,  and  often  crosses  its 
lower  part  This  is  an  important  fact  to  bear  in  mind  during  the  performance  of 
any  operation  on  the  lower  part  of  the  left  common  carotid  artery. 

Flan  of  the  Relations  op  the  Common  Carotid  Abtebt. 


Tntegument  and  fascia. 

Platystaa. 

Stenio-tiiafitoid. 

Stemo-hjoid. 

Stemo-tbyroid, 

iDtemal  jugulai*  vein. 
Pij«umi>gastric  uerve. 


In  front, 

Omo-hyoid. 

Deacendena  noni  nerve. 

Stern o-nioBtoid  artery. 

Thyroid^  Ungual,  and  fascial  veins. 

Anterior  jugular  vein. 

Internally. 


Common 

Carotid., 


Trachea. 

Thyroid  gland. 

Recurrent  laryngeal  nerve. 

Inferior  thyroid  artery. 

Larynx. 

Pharj'ux. 


Behimi, 
Longus  colli  Sym]iathetic  nerve. 

Rectus  ftnticua  major.  Inferior  thyroid  artery. 

Recurrent  laryngeal  nerve. 

Peculiarities  fis  to  Oritjin.  The  rit}ht  vommvu  carotid  may  arise  above  or  below  it«  ustui 
[loint,  the  upper  border  of  the  steniu-clavicular  articulation.  This  variation  occurs  in  one 
out  of  about  eight  cases  and  a  half,  and  the  origin  is  more  frequently  above  than  bcloir 
the  usual  point;  or  theartt^ry  may  arise  as  a  se^mrate  branch  from  the  ai-ch  of  the  aorta,  or 
in  conjunction  with  the  left  carotid.  The  left  coinvmn  earoiid  variew  more  frequently  in  its 
origin  than  the  right.  In  the  majority  of  abnormal  cases,  it  arises  with  the  innominate 
artery,  or  if  tho  iuiiominate  artery  is  absent,  the  two  carotids  arise  usually  by  a  single  tnink, 
llie  left  carotid  has  a  tendency  towards  the  right  side  of  tho  arch  of  the  aorta,  being 
t^ccasionally  the  first  branch  given  ofi'  from  the  ti-anaverse  portion.  It  rarely  joina  with 
the  left  subclavian,  except  in  cases  of  transposition  of  the  arch. 

Pecuiiaritivs  ax  to  Point  of  Diciiiwi,  The  most  important  peculiaritiea  of  this  vessel,  in 
a  surgical  point  of  view,  relate  to  its  place  of  division  in  the  neck.  In  the  majority  of 
abnormal  cases,  this  occurs  higher  than  usual,  the  artery  dividing  into  two  branches 
opposite  the  hyoid  bone,  or  even  higher ;  more  rarely,  it  occurs  below  jita  Uitual  place, 
opposite  the  middle  of  the  larynx,  or  the  lower  bonier  of  the  c.ricoii  cartiWe;  and  one 
case  is  related  by  Morgagni,  where  the  common  carotid,  only  an  inch  and  a  half  in  length, 
divided  at  the  root  of  the  neck.  Very  rarely,  the  common  carotid  ascends  in  the  neck 
without  any  subdivision,  the  internal  carotid  being  wanting ;  and  in  two  cases,  the  common 
carotid  has  been  found  to  be  absent,  the  externtd  and  internal  carotids  arising  directly 
from  the  arch  of  the  aorta.  This  peculiarity  existed  on  both  sides  iu  one  subject)  on  one 
ftide  in  the  other. 

Occasional  Branches.  Tho  common  carotid  usually  gives  off  no  branches  ;  but  it  occa- 
sionally  gives  origin  to  the  superior  thyroid,  or  a  laryngeal  branch,  the  inferior  thyroid,  or, 
more  rarely,  the  vertebral  artery. 

Sitrffical  Anatomy,  The  operation  of  tying  the  coniinon  carotid  artery  may  be  necessaiy 
in  a  wound  of  that  vessel  or  its  branches,  in  an  ancvirii^ra,  or  in  a  case  of  puhiating  tumour 
of  the  orbit  or  skulL  If  the  wound  involves  the  trunk  of  the  common  carotid,  it  will  he 
ueoeasary  to  tie  the  artery  above  and  below  the  wounded  part.  But  iu  cases  of  ancuriton, 
or  where  one  of  the  branches  of  the  common  carotiil  is  wounded  in  an  inaccessible  situa- 
tion, it  may  be  judged  necessary  to  tie  the  trunk.  In  such  cases,  the  whole  of  the  artenr 
is  accessible,  and  any  part  may  be  tied,  except  close  to  either  end.  When  the  case  is  such 
as  to  allow  of  a  choice  being  made,  the  lower  part  of  the  carotid  should  never  be  selected 
as  the  spot  upon  which  to  j>lace  a  ligature,  for  not  only  is  the  artery  iu  this  situaUou 
placed  very  deeply  in  the  neck,  but  it  is  covered  by  three  layore  of  muscles^  and  on  the 
left  side  the  jugular  vem,  iu  the  great  majority  of  easels,  passes  obliquely  in  Iront  of  it. 
Neither  should  tlje  upper  end  be  selected,  for  hero  tho  superior  thyroid,  hngu"a],and  facial 
VL-ins  would  give  rise  to  very  considerable  difficulty  iu  the  application  of  a  ligature.  Tho 
pumt  moat  favourable  for  the  operation  is  opiwsite  tho  lower  i>art  of  the  larynx,  and  here 
a  ligature  may  be  applied  oa  the  vessel,  either  above  or  below  tbe  point  where  it  m  crossed 
by  ihe  Omo-byoid  muscle.     In  the  furmer  situation  the  artery  i^  uiot-t  accessible,  and  it 
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may  be  tied  there  in  cases  of  wounda,  or  anearism  of  any  of  the  large  branches  of  the 

carotid ;  whilst  in  cases  of  aneurism  of  the  upper  part  of  the  carotid,  that  pait  of  the 

Teasel  may  be  selected  which  is  below  the  Omo-hyoid.     It  occAsionally  happens  that  the 

id  artery  bifurcates  below  its  usual  position  :  if  the  artery  be  exposed  at  its  point  of 

ntioa,  both  divisions  of  the  vessel  should  be  tied  near  their  origin,  iu  preference  to 

_  the  trunk  of  the  artery  near  its  termination ;  and  if,  in  consequence  of  the  entire 

tsenoe  of  the  common  carotid,  or  from  its  early  division,  two  arteries,  thy  external  and 

internal  carotids,  are  met  with,  the  ligature  should  be  placed  on  that  vessel  which  is  found 

— I  compression  to  be  comiected  with  the  disease . 

In  this  operation,  the  direction  of  the  vessel  and  the  inner  margin  of  the  Stenio-mastotd 
are  the  chief  guides  to  its  performance. 

To  tie  tke  Comnum  Carotid^  above  the  Omo-hyoid.  The  patient  should  be  placed  on  his 

back  with  the  head  thrown  back;  an  incision  is  to  be  made,  three  inches  long,  in  the 

direction  of  the  anterior  border  of  the  Stemo-mastoid,  from  a  little  below  the  angle  of 

the  jaw  to  a  level  with  the  cricoid  cartilage:  after  dividing  the  integument,  superficisl 

'  scia,  and  Platysma,  the  deep  fascia  mu^t  be  cut  through  on  a  director,  so  as  to  avoid 

onnding  numerous  small  veins  that  ai'o  usually  found  beneath.    The  head  may  now  he 

brought  forwards  so  aa  to  relax  the  parts  soracwhat,  ami  the  margins  of  the  wound  held 

Buiider  by  copper  spatulae.    The  descendcns  noui  nervtj  is  now  exposed,  and  must  bo 

voided,  and  the  sheath  of  the  vessel  having  been  raided  by  forceps,  is  to  be  opened  over 

^  be  artery  to  a  small  extent  at  its  inner  side.    The  internal  jugular  vein  may  now  present 

^  itself  alternately  diatended  and  relaxed ;  this  should  be  compressed  both  above  and  below, 

and  drawn  outward.s,  in  order  to  facilitate  tbe  operation.    The  anem'isui  needle  is  now 

passed  from  the  outside,  care  being  taken  to  keep  the  needle  in  close  contact  with  the 

artery,  and  thus  avoid  tbe  risk  of  injuring  the  jugular  vein,  or  including  the  vagus  nerve. 

E'  »re  the  ligature  is  tied,  it  should  be  ascertained  that  nothing  but  the  artery  is  in- 
ed  in  it. 
>  tie  the  Common  Carotid  below  the  Omo-hyoid.  The  patient  should  be  placed  in  the  same 
tion  as  above  mentioned.  An  incision  about  three  inches  in  length  is  to  be  made, 
Uel  with  the  inner  edge  of  the  Sterao-mastoid,  commencing  on  a  level  with  thecricoi<l 
ilttge.  The  inner  border  of  the  Stemo-mastoid  having  been  exposed,  the  stemo-mastoid 
anery  and  a  large  vein,  the  middle  thyroid  will  be  seen,  luid  must  be  carefully  avoided;  the 
Stemo-mastoid  is  to  be  dmwn  outwaitls,  and  the  Sterno-hyoid  and  thyroid  muscles  inwards. 
|The  deep  fascia  must  now  be  divided  below  the  Omo-hyoid  muscle,  and  the  sheath  having 
een  ex(>osed,  must  bo  opened,  care  being  taken  to  avoid  the  descondiins  noni,  which  here 
ans  on  the  inner  or  tracheal  side.  Tlie  jugular  vein  and  vagus  nerve  being  then  pressed 
I  the  outer  side,  the  needle  must  be  passed  round  the  artery  from  without  inwards,  great 
e  being  takeu  to  avoid  the  inferior  thyroid  artery,  the  recurrent  laryngeal,  and 
apathetic  nerves  which  lie  behind  it. 

Collateral  Circulation.  After  ligature  of  the  common  carotid,  the  collateral  circulation 
;  be  perfectly  established,  by  the  free  cominuiiicatiou  which  exists  between  the  carotid 
Bries  of  opiKisite  sides  both  without  and  within  the  cranium — and  by  enlargement  of 
( branchsH  uf  the  subclavian  arteiy  on  the  side  corresponding  to  that  on  which  the 
eel  has  l>een  tied,  the  chief  communication  outside  the  skull  taking  place  between 
\  superior  and  inferior  thyroid  arteries,  and  the  profunda  cervicis,  and  arteria  prinoeps 
icis  of  the  occipital  J  the  vertebral  taking  the  place  of  the  internal  carotid  within  the 
iom. 

Sir  A  Cooper  hail  an  opportunity  of  dissecting,  thirteen  years  after  the  operation,  the 
in  which  he  first  succesafuily  tied  the  common  carotid  (tbe  second  case  in  which  the 
ition  had  been  performed).    (/»//«  UotpiUil  iUport^^x.  s^.    The  injection,  however, 

not  seem  to  have  l>een  a  successful  one.     It  showed  merely  that  the  arteries  at  the 

base  of  the  brain  (circle  of  Willis)  were  much  enlarged  on  the  side  of  the  tied  artery,  the 
bs^lar  artery  on  that  side  having  been  one  of  the  chief  means  of  restoring  the  circulation, 
""  *  that  the  anastomosis  between  the  branches  of  the  external  carotid  on  the  affectetl  aide 
those  of  the  same  artery  on  the  sound  side  was  free,  so  that  the  external  carotid  was 
pervious  throughout. 


K^ 


External  Cabotid  Artebt. 

The  external  carotid  artery  (fig.  207),  arises  opposite  the  upper  border  of  the 

yroid  cartilage,  and  taking  a  slightly  curved  course,  af^cends  upwards  and  for- 

arda,  and  then  inclines  backwards,  to  the  space  between  the  neck  of  the  condyle 

the  lower  jaw,  and  the  external  meatus,  where  it  divides  inlo  tlie  ttrnporal 

Bd  inlcrnal  niuxilhiry  arteries.     It  rapidly  diininishos  in  size  as  it  ascends   the 

^eck,  owing  to  the  number  and  large  size  of  tlii'  bnviichea  given  off  from  it.     In 
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the  child,  it  is  aomewbat  smaller  than  the  internal  carotid;  but  In  the  adult,  the 

two  vessels  are  ol*  nearly  equal  size.  At  its  commencement,  this  artery  is  more 
Buperficiftl,  and  placed  nearer  the  middle  line  thtin  the  internal  carotid,  and  is 
contained  in  the  triangular  space  bounded  by  the  iS tern o -mastoid  behind,  the 
Omo-hyoid  below,  and  the  posterior  belly  of  the  Digastric  and  Stylo-hyoid  above; 
it  is  covered  by  the  skin,  PJatysma,  deep  fascia,  and  anterior  margin  of  the  Stcmo- 
mastoid,  crossed  by  the  hypoglossal  nerve,  and  by  the  lingual  and  facial  veins; 
it  is  afterwards  crossed  by  the  Digastric  and  .Stylo-hyoJd  muscles,  and  higher 
up  passes  deeply  into  the  substance  of  the  parotid  gland,  where  it  lies  beneath 
the  facial  nerve  and  the  junction  of  the  temporal  and  internal  maxillary  veins. 

Intemalh/  is  the  hyoid  bone,  tiie  wall  of  the  pharynx,  and  the  ramus  of  the 
jaw,  fruni  wbiili  it  is  separated  by  a  portion  of  the  parotid  gland. 

Behind  it,  near  its  origin,  is  the  superior  laryngeal  nerve;  and,  higher  up,  it 
is  separated  from  the  iiitenial  carotid  by  the  Stylo-glossus  and  Stylo- pharynge us 
muscles,  the  glos  so -pharyngeal  uerve,  and  pai't  of  the  parotid  gland. 


Plan  of  the  Relations  of  the  External  Cabotid. 


In  froivt. 
Integument,  superficial  fascia. 
Platyaraa  and  deep  fascia. 
Hypoglossal  oen?e, 
lingiud  and  facial  vems. 
Digastric  and  Stylo-hyoid  mupcles. 
Parotid  gland  with  facial  nerve  and 

temporo-masillary  vein  in  its  sub- 

Btanoe. 


BeJiind, 
Superior  Liaryngeal  nerve^. 
Stylo-glossus, 
Siylo-pharyngeufl. 
Glosso-pharyugeai  nerve. 
Parotid  gland. 


ItUtmallif. 
Hyoid  bone. 
Pharynx. 
Parotid  gland. 
Ramus  of  jaw. 

Surgical  Anai&tw/,  The  application  of  a  Ugature  to  the  fiitemal  carotid  may  be  required 
in  oaaea  of  wounds  of  this  vessel,  or  of  its  branches  when  these  cannot  be  tied,  and  in  some 
cases  of  pulsating  tiunoor  of  the  scalp  or  fuco;  the  operation,  however,  is  very  rarely  jier- 
fonned,  ligature  of  the  common  carotid  being  preferable,  on  account  of  the  number  of 
branches  given  ofifroni  the  external.  To  tie  this  vessel  near  its  origin,  below  the  jioint 
where  it  is  crossed  by  the  Digastric,  an  incision  about  three  inches  in  length  ahould  be 
made  along  the  margin  of  the  .Sterno-mastoid,  from  the  angle  of  the  jaw  to  the  cricoid 
cartilage,  as  in  the  operation  for  trying  the  common  carotid.  To  tie  the  vessel  above  the 
Digastric,  between  it  and  the  parotid  uland,  an  incision  should  be  made  from  the  lobe  of 
the  ear  to  the  great  cornu  of  the  os  hyoidos,  dividing  successively  the  skin,  Platysma,  and 
fascia.  By  aeparating  tlie  posterior  belly  of  the  Digastric  and  Stvlo-hyoid  muacles  which 
are  seen  at  the  lower  part  of  the  woimd,  from  the  parotid  gland,  the  vessel  will  be  expoeed, 
and  a  hgature  may  be  applied  to  it.  The  circulation  is  at  once  re-established  by  the  free 
commnnicatiou  between  most  of  the  large  branches  of  the  artery  (facial,  lingual,  superior 
thyroid,  occipital)  and  the  corresponding  arteries  of  the  opposite  side,  and  by  the  fwe 
anastomosis  of  the  facial  with  branches  from  the  interaol  carotid,  of  the  occipital  with 
branches  of  the  subclavian,  etc, 

Branches.  The  external  ciurotid  artery  gives  off  eight  branches,  which,  for 
convenience  of  description,  may  be  divided  into  four  fiets.  (!See  fig.  2o8,  Plan 
of  the  Branches). 


Anterior. 
Superior  thyroid. 
Lingual, 

Facial. 


Posterior. 

Occipital. 
Posterior  auricular. 


Ascending. 

Ascending  pha- 
ryngeal. 


Terminal. 

Temporal. 
Internal  maxillary. 


i. 


The  student  is  here  reminded  that  many  variations  are  met  with  in  the  number, 
origin,  and  course  of  these  brauches  in  ditferent  Bubjects;  but  the  above  arrange- 
ment is  that  which  is  found  in  the  great  majority  of  cases. 


SUPERIOR  THYROID;  LINGUAL. 
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Superior  laryngeal. 
Crico- thyroid. 


The  Superior  Thtroid  Artery  (figs.  207  and  212),  is  the  first  branch  given 
off  from  the  external  curotid,  being  derived  from  that  vessel  just  l»elow  the  great 
coma  of  the  hyold  bono.  At  its  commoncement,  it  is  quite  superficial,  being 
covered  hy  the  integument,  fascia,  and  Platysma,  and  ia  contiiined  in  the  trian- 
^lar  space  bounded  by  the  Sterno-ma-stoid,  Digastric,  and  Onio-hyoid  muscles. 
.After  running  upwardis  and  inwards  for  a  short  di^TAOce,  it  curves  downwards 
and  forwards  in  an  arched  and  tortuous  manner  to  the  upper  part  of  the  thyroid 
gland,  passing  beneath  the  Omo-hyoid,  Sterno-hyoid,  and  Ster no- thyroid  muscles; 
and  distributes  numerous  branches  to  the  anterior  surface  of  the  gland,  anastomoping 
with  its  fellow  of  the  opposite  aide,  aud  with  the  inferior  thyroid  arteries.  Besides 
the  arteries  distributed  to  the  muscles  and  the  substance  of  the  gland,  the  branches 
©f  the  superior  thyroid  are  the  following. 

Hyoid. 

Superficial  descending  branch  (Stemo-nmstoid), 

The  hi/oid  is  a  small  branch  which  runs  along  the  lower  border  of  the  ob 
Lyoides,  beneath  the  Thyro-hyoid  muscle;  after  supplying  the  muecles  connected 
to  that  bone,  it  forma  an  arch,  by  anastomosing  with  the  vessel  of  the  opposite 
side. 

The  superficial  descending  branch  runs  downwards  and  outwards  across  the 
eheath  of  the  common  carotid  artery^  and  supplies  the  Sterno-mastoid  and  neigh- 
bouring muscles  and  integument.  It  is  of  importance  that  the  situation  of  this 
vessel  be  remembered^  in  the  operation  for  tying  tlio  common  carotid  artery. 
There  is  often  a  distinct  branch  from  the  external  cai'otid  distributed  to  the  Sterno' 
xnastold  muscle. 

The  tuperior  laryngeal,  larger  than  either  of  the  preceding,  accompanies  the 
•uperior  laryngeal  nerve,  beneath  the  Thyro-hyoid  muscle  ;  it  pierces  the  thyro- 
hyoid membrane,  and  supplies  the  muscles,  mucous  membrane,  and  glands  of  tlie 
larynx  aud  epiglottis,  anastomosing  with  the  branch  from  the  opposite  side. 

The  crico'thgroid  (inferior  laryngeal)  is  a  small  branch  w!iich  runs  tranS' 
Tersely  across  the  crico-thyroid  membrane,  communicating  with  the  artery  of  the 
opposite  side.  The  position  of  this  vessel  should  be  remembered,  as  it  may  prove 
tlie  source  of  troublesome  hmmorrhnge  during  the  operation  of  laryngotomy. 

Surgical  Anatomy,  The  superior  thyroid,  or  some  of  its  branches,  are  often  divided  in 
eases  of  cut  throat,  giving  risa  to  cooslderabla  bfomorrhage.  In  isuch  caaea,  the  artery 
:«hould  be  secured,  the  wound  being  enlarged  for  that  purpose,  if  necessary.  The  operation 
^tnay  b©  easily  performed,  the  position  of  the  artery  being  very  superficial,  and  the  only 
,atructures  of  importance  covering  it  being  a  few  small  veins.  The  operation  of  tying  the 
superior  thyroid  artery,  in  broachocele,  has  been  performed  in  numerous  instances  with 
partial  or  temporary  success.  When,  however,  the  collateral  circulation  between  this  vessel 
mnd  the  artery  of  the  opposite  aide,  and  the  inferior  thyroid,  is  completely  re-established, 
the  tumour  usually  regains  its  former  size. 

The  LLVorAL  Artert  (fig.  212)  arisies  from  the  external  carotid  between  the 
••nperior  thyroid  and  facial ;  it  runs  oblifjuely  upwards  and  inwards  to  the  great 
Icomu  of  the  hyoid  bone,  then  passes  horizontally  forwards  parallel  with  the 
great  cornu,  and,  nscending  perpendicularly  to  the  under  surface  of  the  tongue, 
turns  forwards  ou  its  under  surface  as  fiir  as  the  tip  of  that  organ,  under  the  name 
of  the  panine  artery. 

Relations.  Its  first,  or  oblique  portion,  is  superficial,  being  contained  in  the 
triangular  apace  already  described,  resting  upon  the  Middle  constrictor  of  the 
pharynx,  and  covered  by  the  Platysma  and  fiiscia  of  the  neck.  Its  second,  or 
horizontal  portion,  also  lies  upon  the  Middle  constrictor,  toing  covered  at  first  hy 
the  tendon  of  the  digustric,  and  the  Stylo-hyoid  muscle,  and  afterwards  by  the 
Hyo-glo8su9,  the  latter  muscle  sejiaratiiig  it  from  the  hypo-glossal  nerve.  Its 
third,  or  ascending  portion,  lies  between  the  Hyo-glossus  and  Genio-hyo-glossus 
^^muscles.  The  tburth,  or  terminal  part,  under  the  name  of  the  ranine,  runs  along 
^■ithe  under  surface  of  the  tongue  to  its  tip  :  it  is   vary   superficial,  being  covered 
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the  Genio-hjro-gloBsuR.  The  hypoglossal  rorve  lies  nearly  parallel  Avith  the 
lingual  artery,  separated  from  it,  in  the  second  part  of  its  coiirec,  hy  the  liyo- 
glosflus  muscle. 

The  branches  of  the  Ungual  artery  are,  the 

II  void.  Sublingual, 

Dorsal  is  Lingua;  Ranlne. 

The  hi/Old  branch  runs  along  the  upper  border  of  tlie  liyoid  bone,  supplying 
the  musclta  attached  to  it,  and  anastomosing  with  its  follow  of  the  opposite 
side. 

The  dorsalis  lingua;  (fig.  212)  arises  from  the  lingual  artery  beneath  the  Ilyo- 
glosBUs  muscle;  ascending  to  the  dorsum  of  tJie  tongue,  it  supplies  ita  mucous 
membrane,  the  tonsil,  soft  palate,  imd  epiglottis;  anastomosing  with  ita  fellow 
from  the  oppotiite  side. 

The  suhHifffualy  whit'h  may  be  described  as  a  branch  of  bifurcation  of  the 
lingual  artery,  arises  at  the  anterior  margin  of  the  Hyo-glossus  muj^clc,  and, 
running  forwards  and  outwards  beneath  the  Mylo-byoid  to  the  enblingual  gland, 
supplies  its  substance,  giving  branches  to  tUc  Mylo-hyoid  and  neighbouring 
muacletj,  the  mucous  membrane  of  the  mouth  and  gum«. 

Z09.— The  Arteries  of  the  Face  and  Scalp.* 


k/-»-*^ 


iiitv>  "*sj 


The  ranine  may  be  regarded  ns  tlie  other  branch  of  bifureaJion,  or,  as  is  mora 
usual,  as  the  continuation  of  the  lingual  artery;   it  runs   along   the  under  sorfiue 

*  The  muscuJar  tissue  of  the  lips  must  be  suppos<?d  to  have  been  cut  away,  in  order  to 
whow  the  course  of  the  coronary  arteries. 


FACIAL. 


343 


uf  the  tongue,  resting  on  tlic  Lingualis,  and  covered  by  the  mocous  membrane  of 
the  moutli;  it  lies  on  the  outer  side  of  the  Genio-hyo-glossus,  and  is  covered  by 
the  Hyo-glosfios  and  Stylo-glossup,  accompanied  by  the  gustatory  nerve.  On 
arriving  at  the  tip  of  the  tongue,  it  anastomoses  with  the  artery  of  the  opposite 
aide.     These  vessels  in  the  mouth  are  placed  one  on  each  side  of  the  fr^num. 

Surtjicat  Anatomy.  The  lingiial  artery  may  be  divided  near  its  origin  in  cases  of  cut 
throat,  a  complication  that  not  unfrequentiy  hap])eija  in  this  class  of  wounds,  or  severe 
hoemorrfaage  which  cannot  be  restrained  by  ordinary  means,  may  (.'nsuo  from  a  wound,  or 
deep  ulcer,  of  the  tongue.  In  the  former  case,  the  primary  wound  may  be  enlarcod  if 
necesisary,  and  the  bleeding  vessel  necured.  In  the  latter  case,  it  has  been  Buggestro  that 
I  the  lingual  artery  should  be  tied  near  its  origin.  Ligature  of  the  lingual  artery  is  also 
.  oocasioiially  practiaed,  as  a  palliative  measure,  iu  cases  of  tumour  of  the  tongue,  m  order 
to  check  the  progress  of  the  diseaao.  The  o|)eration  is  a  difficult  one,  ou  account  of  the 
depth  of  the  arttry,  the  number  of  important  parts  by  which  it  is  surrounded,  the  loose 
and  yielding  nature  of  the  ijurtw  upon  which  it  is  supported,  and  its  occasional  irregularity 
of  origin.  An  incision  is  to  Imj  made,  about  two  and  a  half  inches  in  length,  running 
obliquely  downwards  and  backwards,  and  having  its  centre  opposite  the  point  of  the  great 
;  comu  of  the  hyoid  bone,  which  in  the  guide  to  the  arteiy.  The  parts  being  gradually 
dissected,  the  hypoglossal  nerve  will  ftret  come  into  view,  and  then  the  artery  must  l>c 
canefiilly  sought  for  among  the  loose  tissue  at  the  bottom  of  the  wound,  care  being  taken 
not  to  open  the  pharynx.  Lai'gtj  veins,  the  internal  jugular  or  some  of  its  bi-anches,  may 
be  met  with,  and  prove  a  source  of  embarraasmeut. 

Troublesome  haemorrhage  may  occur  in  the  divlHion  of  the  froonum  in  children,  if  the  ■ 
rauine  artery,  which  lies  on  each  side  of  it,  is  cut  through.  The  student  should  remember 
that  the  operation  ia  always  to  be  performed  with  a  pair  of  blunt-pointed  .scissors,  and  the 
luuooua  membrane  only  is  to  l>e  divided  by  a  very  superficial  cut,  which  cauinot  endanger 
any  vessel  Any  further  liberation  of  the  tongue,  which  may  be  necessary,  can  be  effected 
by  tearing. 

The  Facial  Artery  (tig.  209),  arises  a  little  above  the  lingual^  and  ascemls 
|uely  foi*wards  and  upwards,  beneath  the  body  of  the  lower  jaw,  to  the  sub- 
rinaiillary  gland,  in  which  it  is  embed<led ;  this  may  be  called  the  cervical  part  of  the 
artery.  It  then  curves  upward:*  over  the  bmly  of  the  jaw  at  the  anferior  inferior 
angle  of  the  Alaeaeter  muscle,  a.sceiid.H  forwardn  and  upwards  acTotfs  the  cheek  (o 
the  angle  of  the  mouth,  parses  up  along  the  side  of  the  nose,  and  terininalea  at 
the  inner  canthus  of  the  eye,  under  the  name  of  the  angular  artery.  This  vessel, 
in  the  neck,  and  on  tlie  face,  is  remarkably  tortuous;  in  the  former  situation, 
Iraccommodato  itself  to  the  movements  of  the  pharynx  in  deglutition;  and  in  the 
^latter,  to  the  movements  of  the  jaw,  mid  the  lips  and  cheeks. 

Relations,  In  the  ncck^  its  origin  is  «u[>erlieial,  being  covered  by  the  integument, 
Platysnia,  and  fascia;  it  then  passes  beneath  the  Digastric  and  Stylo-hyoid  muscles, 
and  the  submaxillary  ghmd.  On  t/tejhce,  where  passing  over  the  body  of  the 
hiwerjaw,  it  is  comparatively  Hiiperficial,  lying  immediately  beneath  the  Tlatysma. 
In  this  Fiituation,  its  pnl^intion  may  be  distinctly  felt,  and  compression  of  the  vessi*! 
effeeluully  made  against  the  bone.  In  its  course  over  the  face,  it  is  covered  by 
the  integument,  the  fat  of  the  cheek,  and,  near  the  angle  of  the  mouth,  by  the 
Platysma  and  Zygomatli-  muwles.  It  rests  uii  the  liuecijvator,  the  Levator  anguli 
oris,  and  tlie  Levjit<ir  labii  superioris  alieqiie  nasi.  It  isaceompiinied  by  the  facial 
vein  throughout  its  entire  course;  the  vein  is  not  tortuous  like  the  artery,  and,  on 
the  face,  is  separated  from  lliat  vessel  by  a  considerable  interval.  The  branches 
of  the  facial  nerve  cross  the  arteiy,  and  the  infra-or!)ital  nerve  lies  beneath  it. 

The  branches  of  this  vt-Hsel  may  l>e  divided  into  two  sets,  those  givea  off  below 
the  jaw  (cervical);  and  those  on  the  face  (facial). 


Cervical  Branches. 

Inferior  or  Ascending  Palatine. 

Tonsillar. 

Submaxillary. 

Submental. 


Facial  Branches. 

Muscular. 
Inferior  Labial. 
Inferior  Coronary. 
Superior  Coronary. 
Lateralis  Nasi. 
Angular. 


ARTERIES. 


Thn  inferior  or  ascending  palatine  (fig.  2 1 2)  passes  up  Let  ween  the  Stylo-gloRgiis 
and  Stylo-plmryngeua  to  the  outer  aide  of  llie  pliaryux.  After  supplying  tliege 
muscleSj  the  tonsil,  and  Eustnrhian  tube,  it  divides,  near  tlie  Levfttor  (lalati,  into 
two  liranches;  one  follows  the  cowrse  of  the  Tensor  palati,  and  supplies  the  soft 
palate  and  the  palatine  glands;  the  other  passes  to  the  tonsil,  which  it  supplies, 
anastomosing  with  tlie  tonsillar  artery*  These  vessels  inosculate  with  the  posterior 
palatine  branch  of  the  internal  maxillary  artery. 

The  tonsillar  branch  (fig.  212)  passes  up  along  the  side  of  the  pharynx,  and^ 
perforating  the  Superior  eoastrietor,  raniiiies  in  the  eubstiince  of  the  tonsil  and 
root  of  the  ton<^ue. 

The  suhmaxiUart/  consists  of  throe  or  four  large  branches,  which  supply  the 
Rubraaxilluiy  gland,  fome  being  prolonged  to  the  neighbouring  muscles,  lymphatic 
gland:?,  and  integument. 

The  submenlaly  the  largest  of  the  cervical  branehes,  is  given  off  from  the  facial 
artery,  just  aa  that  vessel  quits  the  submaxillary  gland;  it  runs  forwards  upon  the 
Mylo-hyoid  muscle^  just  below  the  body  of  the  jaw,  and  beneath  the  Digastric; 
after  supplying  the  muscles  attached  to  the  jaw,  and  anastomosing  with  the  sub- 
lingual artery,  it  arrives  at  the  symphysis  of  the  chin,  where  it  divides  into  a 
superficial  and  a  deep  branch;  the  fornier  turns  round  the  chin,  and,  passing 
between  the  integument  and  Depressor  labii  inferiorisj  supptiea  both,  and  anasto- 
moses with  the  inferior  labial.  The  deep  branch  passes  between  the  latter 
muscle  and  the  bone,  supplies  the  lip,  and  anastomoses  with  t!ie  inferior  labial  and 
mental  arteries. 

The  musctilar  branches  are  distributed  to  the  internal  Pterygoid,  Masseter,  and 
Buccinator. 

The  inferior  labial  passes  beneatJi  the  Depressor  anguli  oris,  to  supply  the 
muscles  and  integument  of  the  lower  lip,  anastomosing  with  the  inferior  coronary 
and  submental  brandies  of  the  facial,  and  with  the  mental  branch  of  the  inferior 
dental  artery. 

The  inferior  coronarr/  is  derived  from  the  facial  artery  near  the  angle  of  tlie 
mouth;  it  passes  upwards  and  inwards  beneath  the  Depressor  anguli  oris,  and, 
penetrating  tiie  Orlticularis  muscle,  runs  in  a  tortuous  course  along  the  etlge  of 
the  lower  lip  between  this  muscle  and  the  mucous  membrane,  inosculating  with 
the  artery  of  the  opposite  side.  This  artery  supplies  the  labia!  glands,  the  raucous 
membrane,  and  muscles  of  the  lower  lip;  and  anastomoses  with  the  inferior  labial, 
and  mental  branch  of  the  inferior  dental  artery. 

The  superior  coronartf  is  larger,  and  more  tortuous  in  its  course  than  the  pre- 
ceding. It  follows  the  same  course  along  the  edge  of  the  upper  lip,  lying  between 
the  mucous  membrane  and  the  Orbicularis,  and  anastomoses  with  the  artery  of 
the  opposite  side.  It  supplies  the  textures  of  the  upper  lip,  aj»d  gives  off  in  its 
course  two  or  three  vessels  which  ascend  to  the  nose.  One,  named  the  artery  of 
the  septum,  ramifies  on  the  septum  of  the  nares  as  far  as  the  point  of  the  nose; 
another  supplies  the  ala  of  the  nosie. 

The  lateralis  nasi  is  derived  from  the  facial,  as  that  vessel  is  ascending  along 
the  side  of  the  nose;  it  supplies  the  ala  and  dorsum  of  the  nose,  anastomosing 
with  its  fellow,  the  nasal  branch  of  the  ophthalmic,  the  artery  of  the  septum^  and 
the  infra-orbital. 

The  ajtfftflar  arlertf  is  the  termination  of  the  trunk  of  the  facial ;  it  ascends  to 
the  inner  angle  of  the  orbit^  accompanied  l*y  a  large  vein,  the  angular:  it  dietribut^s 
some  branches  on  the  cheek  which  anastomose  with  the  infnwjrbital,  and,  after 
supplying  the  lachrymal  sac,  and  Orl/icularis  muscle,  terminates  by  anastomosing 
with  the  nasal  branch  of  the  ophthalmic  artery. 

The  anastomoses  of  the  facial  artery  are  very  numerous,  not  only  with  the  vessel 
of  the  opposite  side,  but  with  other  vessels  from  different  sources;  viz.,  with  the 
sublingual  branch  of  the  lingual,  with  the  mental  branch  of  the  inferior  dental  as 
it  emerges  from  the  dental  foramen,  with  the  ascending  pharyngeal  and  posterior 
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palatine^  and  witb  tlie  ophthalmlct  a  branch  of  the  internal  carotid;  it  also  inoscu- 
lales  with  the  trausverse  facial,  and  with  the  infraorbital. 

Peculiar itiet.  The  facial  artery  not  unfrequently  arises  by  a  coraraon  tnink  with  the 

(lingual.  Thia  vessel  also  is  subject  to  some  variations  in  its  size,  and  in  the  extent  to  which 
St  supplies  the  face.  It  occasionaUy  terminates  as  the  submental,  and  not  unfrequently 
Bupplies  the  face  only  as  high  as  the  angle  of  the  mouth  or  nose.  The  deficiency  la  then 
supplied  by  enlar^gemont  of  one  of  the  neighbouring  arteries. 

Surgical  Amttomy.  The  passage  of  the  facial  artery  over  the  body  of  the  jaw  would 
appear  to  afiord  a  favourable  position  for  the  application  of  pressure  in  cases  of  hEcmorrhage 
from  the  li|*s,  the  result  either  of  an  accidental  wound,  or  from  an  operation ;  but  its 
application  ia  useless,  except  for  a  very  short  time,  on  account  of  the  free  communication 
of  this  vessel  with  its  fellow,  and  with  numerous  branches  from  different  sources.  In  a 
wound  involving  the  lip,  it  is  better  to  seiae  the  part  between  the  fingers,  and  evert  it, 
when  the  bleeding  vessel  may  be  at  once  secured  with  a  tenaculum.  In  order  to  prevent 
haBmorrhage  in  cases  of  excision,  or  in  the  removal  of  diseased  growths  from  the  part,  the 
lip  should  be  compressed  on  each  side  between  the  finger  and  thumb,  whilst  the  surgeon 
excises  the  diseased  part.  In  order  to  stop  hnemorrhage  where  the  lip  bus  been  divided  in 
an  operation,  it  is  necessary  in  nuitiugttie  edges  of  the  wound,  to  pass  the  sutures  through 
the  cat  edges,  almost  as  deep  as  its  mucous  surface ;  by  these  meana,  not  only  are  the  cut 
surfaces  more  neatly  and  aocuiely  adaptod  to  each  other,  but  the  possibility  of  hiemorrhage 
is  prevented  by  including  in  the  suture  the  divided  artery.  If  the  suture  is,  on  the  con- 
trary, passed  through  merely  the  cutaneous  imrtion  of  the  wound,  haBmorrhage  occurs  into 
the  cavity  of  the  mouth.  The  student  should,  lastly,  oKserve  the  relation  of  the  angular 
artery  to  the  lachrymal  sac,  and  it  will  be  seen  tbat^  as  the  vessel  passes  np  along  the 
inner  margin  of  the  orbit  it  ascends  on  its  na-sal  side.  In  operating  for  fistula  lacbryma- 
lis,  the  sac  should  always  bo  opened  on  its  outer  side,  in  order  that  this  vessel  may  be 
avoided. 

The  Occipital  Artery  (fig.  209)  arises  from  the  posterior  part  of  the  external 
carotid,  opposite  the  facial,  near  the  lower  margin  of  the  Digastric  muscle.  At 
its  origin,  it  is  covered  by  the  posterior  belly  of  the  Digastric  and  Sfylo-hyoid 
muscles,  and  part  of  the  parotid  gland,  the  IjypogloBsal  nerve  winding  around  it 
from  behind  forwards;  higher  up,  it  passes  across  the  internal  carotid  artery,  the 
internal  jugular  vein,  and  the  pnt^umogastric  and  spinal  accepRory  nerves;  it 
tlien  ascends  to  the  interval  between  the  transverse  proce?8  of  the  atlas,  and  the 
mastoid  process  of  the  temporal  bone,  and  passes  horizontally  backwards^  grooving 
the  surface  of  the  latter  bone,  being  covered  by  the  Sterno-raastoid,  Splcnius, 
Digastric,  and  Trachelo-maHtoid  muscles,  and  resting  upon  the  Complexns,  Superior 
oblique,  and  Rectus  posticus  major  muscles;  it  then  ascends  vertically  upwards, 
piercing  the  cranial  attachment  of  the  Trapezius,  and  passes  in  a  tortuous  course 
over  the  occiput,  as  high  as  the  vertex,  where  it  divides  into  numerous  branches. 

The  branches  given  off  from  this  vessel  are, 

Muscular,  Inferior  meningCiil. 

AuricuW.  Arteria  prtnceps  cervicis. 

The  muscular  branches  supply  the  Digaatric,  Stylo-hyoid,  Sterno-mastoid, 
Splenius,  and  Tracheto-raaatoid  muscles.  The  branch  distributed  to  the  Sterno- 
mastoid  ia  of  large  size. 

The  auricular  ftranch  supplies  the  back  part  of  the  concha. 
The  meningeal  branch  ascends  with  the  internal  jugular  vein,  and  enters  the 
ekuli  through  the  foramen  lacerum  posterius,   to  supply   the  dura  mater   in   the 
posterior  fossa. 

The  arteria  princeps  cervicis  (fig.  212),  is  a  large  branch  which  descends  along 
the  bftck  part  of  the  neck,  and  divides  into  a  superficial  and  deep  branch.  The 
former  runs  beneath  the  Spleniua,  giving  off  branches  which  perforate  that  muscle 
to  supply  the  Trapezius,  anastomosing  with  the  superficial  cervical  artery;  the 
latter  passes  beneath  the  Complexus,  between  it  and  the  Semispinalis  colli,  and 
anastomoses  with  the  vertebral,  and  deep  cervical  branch  of  the  superior  intercostal. 
The  anastomosis  between  these  vessels  serves  mainly  to  establish  the  collateral 
^^  circulation  after  ligature  of  the  carotid  or  subclavian  artery. 
^H  The  cranial  branches  of  the  occipital  artery  are  distributed  upon  the  occiput; 
^H  they  are  very  tortuous,  and   lie  lietween   the   integument  and  Occi  pi  to-frontal  is. 
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1th  tlic  artery  of  the 


site  sidp,   tlip  poftcrior  niiriculjir,   and 


anastomosi  t 

tGinponil  iirtoricH.  'i'hoy  supply  t!»o  back  part  of  tlio  Uei'ipito-rnrnthlis  mnsoh",  Ihe 
integunient  ami  pericranium,  and  one  or  two  hrnnches  occiisionally  pass  through 
the  parietal  or  mayit^jJd  foramina,  to  supply  the  dura  mater. 

The  Posterior  Airiculau  Autery  (lig.  20q)  is  a  small  vossel  which  arises 
from  the  external  carotid,  ahovc  the  Digastric  and  Stylo-hyoid  muscles,  opjKJsite 
the  apex  of  the  styloid  process.  It  ascends,  umler  cover  of  the  parotid  gland,  to 
the  groove  between  the  cartilage  of  the  ear  and  the  mastoid  process,  immediately 
above  which  it  divides  into  two  branches,  an  anterior,  passing  forwards  to  auus- 
tomose  with  tlio  posterior  division  of  the  temporal;  and  a  (wsterior,  communicating 
^vith  the  (iccipitaL  »Just  before  arriving  at  the  mastoid  process,  this  artery  is 
crossed  by  the  [Mirtio  diirti,  and  has  lieneatli  it  the  spinal  accessory  nerve. 

Besides  several  small  brantdies  to  the  Digahtric,,  Stylo-hjoid^  and  Sterno-mas- 
toid  muscles,  and  to  the  parotid  ghmd,  tliis  vessel  gives  oti*  two  bnmches. 

Stylo-mastoid.  Auricular. 

Tho  siylo-mastoid  branch  enters  the  Btylo-mastoid  foramen,  and  supplies  the 
tympanum,  nia!»toid  cells,  and  semi-circular  eaiinls.  Jn  tito  young  sul»ject,  a 
branch  from  this  vet^sel  forms,  with  the  tympanic  branch  from  the  inlernal 
maxillary,  a  vascular  circle,  which  suirotinds  thi;  auditory  meatus,  and  from  wliich 
delicate  vessels  ramify  on  the  mombraiia  tympani. 

The  auricular  branch  is  distributed  to  the  hack  part  of  the  cartilage  of  the 
oar,  upon  which  it  minutely  ramifies,  some  branches  curving  rountl  its  margin, 
others  perforating  the  tibro-cartilftge,  to  supply  its  anterior  surface. 

Tlie  Ascending  rnARVxr.EAL  Artery  (fig.  212),  the  iimallest  branch  of  tJie 
exteraal  carotid,  is  a  long  slender  vessel,  deeply  seated  in  the  neck,  beneath  the 
other  branches  of  the  externnl  carotid  and  the  »Stylo-pharyngcus  muscle.  It 
arises  from  the  back  part  of  tho  external  carotid,  near  the  commencement  of  that 
vessel,  and  ascends  vertically  between  the  internid  carotid  and  the  side  of  the 
pharynx,  to  the  under  surface  of  the  base  of  the  skull,  lying  on  the  Rectus 
capitis  aoticus  major.  Its  hranches  may  be  subdivided  into  three  sets:  l.  Those 
directed  outwards  bo  supply  muscles  mid  nerves.  2.  Those  directed  inwards  to 
the  pharynx.      3.  Meningeal  branches. 

The  exitrnal  brauvhes  are  numerous  small  vessels,  which  supply  tlie  Recti  antici 
muscles,  the  sympathetic,  hypoglossal  and  pneumogastric  nerves,  and  the  lymphatic 
glands  of  the  neck,  anastomosing  with  the  ascending  cervical  artery. 

The  phan/fi(/fat  branches  are  three  or  four  in  number.  Two  of  these  descend 
to  supply  the  miildle  and  inferior  Ckmstrictors  and  the  Stylo-pharyngeus,  ramifying 
in  their  substance  and  in  Ihe  mucous  membrane  lining  them.  The  largest  of  the 
pharyngeal  branches  passes  inwards,  running  upon  tho  *Superior  constrictor,  and 
sends  ramitications  to  the  soft  palate*  Eustachian  tul>e,  and  tonsil,  which  take  the 
place  of  the  ascending  palatine  branch  of  the  facial  artery,  when  that  vessel  is  of 
small  size. 

The  menitff/caf  branches  consist  of  several  small  vessels,  wldch  pass  througli 
foramina  in  the  base  of  the  skull,  to  supply  the  dura  mater.  One,  the  posteriijr 
meningeal,  enters  the  cranium  through  the  foramen  hicerum  posterius  with  the 
internal  jugular  vein.  A  second  passes  through  tho  foramen  lacerum  medium; 
and  occasionally  a  third  through  the  anterior  condyloid  foramen.  Tliey  are  all 
diBtrilmted  to  the  dura  matter. 

The  Temi'oual  Ahtery  (fig.  209),  the  smaller  of  the  two  terminal  branches 
of  the  external  carotid,  appears,  from  its  direction,  to  be  the  continuation  of  thai 
vessel.  It  coimnences  in  the  substance  of  the  parotid  gland,  in  the  iuterspaoe 
l>etweeji  tho  neck  of  the  condyle  of  the  lower  jaw  and  the  external  meatus,  crosses 
over  tho  root  of  the  zygoma,  iinmcdiateiy  beneath  the  integtiment,  and  divides 
about  two  incliea  above  the  zygomatic  arch  into  two  branches,  an  anterior  and  a 
posterior. 

The  anterior  temporal  inclines  forwards  over  the  forehead,  supplying  tho  muscles. 


INTKKNAL  MAXILLARY. 


347 

integument,  and  pericranium  in  this  region,  and  anaatomosea  with  the  supraorbital 
and  frontal  arteries,  its  branches  beino;  directetl  from  before  backwards. 

TUq  posterior  fernporai,  hxTfier  than  the  anterior,  curves  upwardft  and  back- 
wards along  the  side  of  the  head,  lying  above  the  temporal  fascia,  and  inosculates 
with  its  feLiow  of  the  opposite  side,  and  with  tho  posterior  auricular  and  occlplud 
arteries. 

The  temporal  artery,  aa  it  crosses  the  zyjronia,  is  covered  by  the  Attrohen^ 
aurem  muscle,  and  by  a  dense  fasL'ia  given  ott'  troin  the  parotid  gland;  it  is  also 
usually  crosiM?d  by  one  or  two  veins,  and  accompanifd  by  branches  of  the  facial 
and  auriculo-teraiwral  nerves.  Besides  some  twigs  to  the  parotid  gland,  the 
articulation  of  tlio  jaw,  and  the  Maaseter  muscle,  its  branches  are  the 

Transverse  facial.  Middle  temporal. 

Anterior  auricular. 

The  trnnsverse  facial  is  given  off  from  the  temporal  before  that  vessel  quits 
the  parotid  gland;  running  forwards  through  its  substance,  it  passes  trnnaverstdy 
across  the  face,  between  Stenon's  duct  and  the  lower  lK>rder  of  the  zygoma,  and 
divides  on  fhe  side  of  the  face  into  numerous  branches,  which  supply  the  parotid 
gland,  the  Maf*Heter  muscle,  and  the  integument,  anastomosing  with  the  facial  ami 
infraorbital  arteries.  This  vessel  rests  on  the  Msissetcr,  and  is  accompanied  by 
one  or  two  branchca  of  the  facial  nerve.  It  is  sometimes  a  branch  of  the  external 
carotid. 

The  middle  temporal  artery  arises  imraediotely  above  the  zygomatic  arch,  an<l 
perforating  the  temporal  fascia,  supplies  the  Temporal  muscle,  nnastomosiiig  with 
the  deep  temporal  branches  of  the  internal  maxillary.  It  occaj^ionally  gives  olT 
nn  orbital  branch,  whicli  runs  along  the  upper  border  of  the  zygoma,  between  the 
two  layers  of  the  temporal  fascia,  to  the  outer  angle  of  the  orbit;  it  suppties  the 
Orbicularis,  an<l  anastomoses  with  the  lachrymal  and  palpebral  branches  of  the 
ophthalmic  artery. 

The  anterior  auricular  branches  are  distributed  to  the  anterior  portion  of  the 
pinna,  the  lobule,  and  part  of  the  external  meatus,  auastomoaing  with  brooches 
of  the  posterior  auricular. 

Surgical  AncUomy,  It  occasionally  happens  that  the  surgeon  ia  called  upon  to  perform 
the  operation  of  arteriotomy  ujwn  tbia  vessel  in  cases  of  indammatiou  of  the  eye  or  brain. 
Under  these  circum»t4mce8,  the  anterior  branch  is  the  one  usually  selected.  If  the  (stiulent 
will  consider  the  relations  of  the  trunk  of  this  vessel,  as  it  crosses  the  zygomatic  arch,  with 
the  surroundiug  structures,  he  will  observe  that  it  is  covered  by  a  thick  and  dense  fascia, 
crossed  by  one  or  two  veins,  and  accompanied  by  ln-jmches  of  the  facial  and  temporo- 
auricular  nerves.  Bleeding  should  not  be  performed  in  this  Hituation,  as  much  dtffi< 
culty  may  arise  from  the  dense  fascia  over  the  vessel  preventing  a  free  flow  of  bhiod, 
and  considerable  pressure  is  requiijite  afterwards  to  napreas  the  hremorrhage.  Agttiu>  a 
varicose  aneurism  may  be  farmed  by  the  accidental  ojwning  of  one  of  the  veins  in  frout 
of  the  artery  ;  or  severe  neuralgic  pain  may  arise  from  the  operation  implicating  one  of 
the  nervous  filaments  in  the  neighbourhoixl. 

The  anterior  biunch  is,  on  the  contrary,  subcutancotts,  is  a  large  vessel,  and  as  readily 
comnrcssed  as  any  other  portion  of  the  artery  j  it  should  oonaequently  always  be  selected 
for  tne  operation. 

The  Internal  IVLvxillakv  (tig.  210),  the  larger  of  the  two  terminal  branches 
of  the  external  carotid,  passes  inwards,  at  right  auglee  from  that  vessel,  to  the 
iimer  side  of  the  neck  of  the  condyle  of  the  lower  jaw,  to  supply  the  deep 
structures  of  the  face.  At  its  origin,  it  is  imbedded  in  the  substance  of  the 
parotid  gland,  being  on  a  lei'cl  with  the  lower  extremity  of  the  lolini  of  the  ear. 

In  the  first  part  of  its  course  (maxillary  portion),  the  artery  passes  horizon- 
tally forwards  and  inwards,  between  the  ramus  of  the  jaw  and  the  internal 
lateral  ligament.     The  artery  here  lies  parallel  with  the  auriculo-temiKiral  nerve; 

^^   it  crosses  the  inferior  dental  nerve,  and  lies  beneath  the  nai'row  portion  of  tlie 

^B   External  pterygoid  muscle. 

^H        In    the    second    part   of  its  course   (pterygoid    portion),   it  nscends  obliquely 


I 
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forwards  and  upwards  upon  the  outer  surface  of  the  External  pteirgoid  muscle, 
beinfj  covered  hy  (lie  ramus  of  the  lower  jaw,  and  lower  pai't  of  the  Temporal 
miisdo. 

In  the  third  part  of  its  course  (spheno-maxillary  portion),  it  approaches  the 
superior  maxillary  bone,  and  enters  the  spheuo-max ill ary  fossa,  in  the  interval 
between  the  processes  of  origin  of  the  External  pterygoid,  where  it  lies  in 
relation  with  Meckel's  ganglion,  and  gives  off  its  terminal  hrauches. 


Peculiarities.  Occaaionally,  this  artery  passes  between  the  two  Pterygoid  muscles.  The 
vessel  in  this  case  pasRes  forwards  to  the  interval  hetweeu  the  procesaea  of  origin  of  th« 
External  pterygoid,  in  order  to  reach  the  maxillary  bone.  Sainetimea,  the  vessel  escapes 
from  beneath  the  External  pterygoid  by  perforating  the  middle  of  that  muscle. 

The  branches  of  flits  vessel  may  be  divided  into  three  groups,  corresponding 
with  its  three  divi.siuns. 


Small  meningeal. 
Inferior  dental. 


Brancbes  from  the  Maxillary  Portion. 

Tympanic. 
Middle  meningeal. 

The  tympanic  branch  passes  upwards  behind  the  articulation  of  the  lower  jaw, 
enters  the  tympanum  through  the  fisi^ure  of  G laser,  supplies  (he  Laxator  tympani, 
and  ramifies  upon  the  membranatympani,  anastomosing  with  the  stylo-mastoid  and 
Vidian  arteries. 


INTERNAL  MAXILLARY. 
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The  middle  meningeal  is  the  largest  af  the  brauches  which  supply  the  dura 
mater.  It  arises  from  the  internal  maxillary  betweeu  the  internal  lateral  ligament 
and  the  neek  of  the  jaw,  and  passes  vertically  upwards  to  the  foramen  t^pinosum 
of  the  sphenoid  bone.  On  entering  the  cranium,  it  divides  into  two  branches,  an 
anterior,  and  a  posterior.  The  anterior  branch,  the  larger,  crosses  the  great  ala 
of  the  sphenoid,  and  reaches  the  ^oove,  or  canal,  in  the  anterior  Inferior  angle  of 
the  parietal  bone;  it  then  divides  into  branches,  which  spread  out  betweeu  the 
dura  mater  and  internal  surface  of  the  cranium,  some  passing  upwards  over  the 
parietal  bone  as  far  aa  the  vertex,  and  others  backwards  to  the  occipital  bone. 
The  posterior  brancli  crosses  the  squamous  portion  of  the  temporal,  and  on  the 
inner  surface  of  the  parietal  bone  dit'ides  into  branches  which  supply  the  posterior 
part  of  the  dura  mater  and  cranium.  The  branches  of  this  vessel  are  diKtributed 
partly  to  the  dura  mater,  but  cliiefly  to  the  bones;  they  anastomose  with  the 
arteries  of  the  opposite  side,  and  with  the  anterior  and  posterior  meningeal. 

The  middle  meningeal,  on  entering  the  cranium,  gives  off  the  following  colla- 
teral branches: — i.  Numerous  small  vessels  to  the  ganglion  of  the  fifth  nerve, 
and  to  the  dura  mater  in  this  situation.  2.  A  branch  to  the  facial  nerve,  which 
enters  the  hiatus  Fallopii,  supplies  the  facial  nerve,  and  anastomoses  with  the 
stylo-raastoid  branch  of  the  posterior  auricular  artery.  3.  Orbital  branches, 
which  pass  through  the  sphenoidal  fissure,  or  through  se]>arate  canals  in  the  great 
wing  of  the  sphenoid,  to  anastomose  with  the  lachrymal  or  other  brauches  of  the 
ophthalmic  artery.  4.  Temporal  branches,  which  pass  through  foramina  in  the 
great  wing  of  the  sphenoid,  and  anastomose  in  the  temporal  fossa  with  the  deep 
temporal  arteries. 

The  small  meningeal  is  sometimes  derived  from  the  preceding.  It  enters  the 
skull  through  the  foramen  ovale,  and  supplies  the  Casserian  ganglion  and  dura 
mater.  Before  entering  the  cranium,  it  gives  olF  a  branch  to  the  nasal  fossa  and 
soft  palate. 

The  inferior  dental  descends  with  the  dental  nerve,  to  the  foramen  on  the  inner 
side  of  the  ramus  of  the  jaw.  It  runs  along  the  dental  canal  in  the  substance 
of  the  bone,  accompanied  by  the  nerve,  and  opposite  the  bicuspid  tooth  divides  into 
two  branches,  incisor  and  mentul :  the  foniier  is  continued  forwards  beneath  the 
incisor  teeth  as  far  as  the  symphysis,  where  it  ana.Htoraoses  with  the  artery  of  the 
opposite  side;  the  mental  branch  escapes  with  the  nerve  at  the  mental  foramen, 
Bupplica  the  structures  composing  the  chin,  and  anastomoses  with  the  submental, 
inferior  labial,  and  inferior  coronary  arteries.  As  the  dental  artery  enters  the 
foramen,  it  gives  off  a  mylo-hyoid  branch,  which  runs  in  the  mylo-hyoid  groove, 
and  ramifies  on  the  under  surface  of  the  Mylo-hyoid  muscle.  The  dental  and 
incisor  arteries  during  their  course  through  the  substance  of  the  bone,  give  off  a 
few  twigs  which  are  lost  in  the  cancellous  tissue,  and  a  series  of  l*rauc!ies  which 
correspond  in  number  to  the  roots  of  the  teeth;  these  enter  the  minute  apertures 
at  the  extremities  of  the  fangs,  and  supply  the  pulp  of  the  teeth. 

Branches  of  toe  Second,  or  Pterygoid  Portion. 


Deep  temporal. 
Pterygoid. 


Masseteric. 
Buccal, 


These  branches  are  distributed,  as  their  names  imply,  to  the  muscles  in  the 
maxillary  region. 

The  deep  temporal  branches^  two  in  number,  anterior  and  posterior,  each 
occupy  tliat  part  of  the  temporal  fossa  indicated  by  its  name.  Ascending  between 
the  temporal  muscle  and  pericranium,  they  supply  that  muscle,  and  anastomose 
with  the  other  temporal  arteries;  the  anterior  branch  communicating  with  the 
lachrymal  through  small  branches  which  perforate  the  malar  bone. 

The  pterygoid  branches,  irregular  in  their  number  and  origin,  supply  the 
Pterygoid  muscles. 
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The  masseteric  is   a  small  branch  which  passes  outwards  above  the  si^zmoid 

iioldi  of  (hi*  lower  jaw,  to  the  doep  wurfjire  of  the  Massefer.  It  fupplics  that 
musfle,  and  anastomoses  with  the  masaetwic  branches  of  thu  facixil  and  with  tlie 
tranrsvefjtti  faeuiil  artuiy. 

Tho  Imccal  is  a  small  brauch  which  runs  obliquely  forwards  between  the  Tnternid 
ptnrygoid  and  the  raraus  of  the  jaw,  to  the  outer  surface  of  the  liueeiuator,  to 
which  it  is  dtatributed,  anastomosing  with  brauehes  of  the  facial  artery. 


Brancdes  of  the  TniRD,  oe  Spheno-Maxillart  Portion. 

Alvei>lar.  Vidian, 

Jnfraorbita!.  Pterygo-palatine, 

Posterior  or  Descending  palatine.  Nasal  or  Spheno-palatine. 

The  alveolar  is  given  off  from  the  internal  maxillary  by  a  common  branch  wilh 
tho  infra-orbital,  and  just  us  the  truok  of  the  vei^J^el  is  passing  into  the  Fph<'tio- 
niaxillary  fossii.  Descending  upon  the  tuberosity  of  the  superior  maxillary  l»one, 
it  liivJdes  into  numerous  branches;  one,  the  superior  dental,  larger  than  the  rest, 
Bupidies  the  molar  and  bicuspid  teeth,  its  branches  entering  the  ibramina  ia 
the  alveolar  process;  some  branches  pierce  the  iKine  to  supply  the  lining  of  the 
antrum,  and  others  are  continued  forwards  on  the  alveolar  process  to  supply  the 
gums. 

The  i«/r«orJr7«l appears,  from  its  direction,  to  be  tho  continuation  of  the  trunk 
of  the  internal  maxillary.  It  arises  from  that  vessel  by  a  common  trunk  with 
the  preceding  branch,  and  riins  along  the  infmorltiUvl  canal  with  the  superior 
maxillary  nerve,  emerging  upon  the  face  at  the  infraorbital  foramen,  beneath  tho 
Levator  labii  auperioris.  Whilst  contained  in  the  canal,  it  gives  off  branches 
which  ascend  into  the  orbit,  and  supply  the  Inferior  rectus,  and  Inferior  bblique 
muscles,  and  the  lacliryinal  ghuid.  Other  branches  descend  through  canals  in  the 
hone,  to  supply  the  mucous  membrane  of  the  antrum,  imd  the  front  teeth  of  the 
upper  jaw.  On  the  face,  it  supplies  the  laclii-ymal  sac,  and  inner  angle  of  the 
orbit,  anastomosing  with  the  facial  artery  and  na^^al  branch  of  the  ophthalmic; 
and  other  branches  descend  beneath  the  elevator  of  the  upper  lip,  and  anastomose 
with  the  transverse  facial  and  buccal  branches. 

The  four  remaining  branches  arise  from  that  portion  of  the  internal  maxillary 
which  is  conta,iued  in  tho  sphcno-masillary  fossa. 

The  descending  pnlatinc  passes  down  along  the  posterior  palatine  canal  witli  the 
posterior  palatine  branches  of  Meckel's  ganglion,  and  emerging  from  the  posterior 
palatine  foramen,  runs  forwards  in  a  groove  on  the  inner  side  of  the  alveolar  border 
of  the  hard  palate,  to  be  distributed  to  the  gums,  the  mucous  membrane  of  the  hard 
palate,  and  palatine  glands.  Whilst  it  is  contained  in  tlie  palatine  canal,  it  gives 
oil*  brauches,  wbicli  descend  in  the  accessory  palatine  canals  to  supply  the  soft 
ptilate,  anastomosing  with  the  ascending  palatine  artery;  and  anteriorly  it  terminates 
in  a  small  vessel,  which  ascends  in  the  anterior  pabttine  caual,  and  anastomoses 
with  the  artery  of  the  septum,  a  branclj  of  the  spheno- palatine. 

The  Vidian  branch  passes  backwards  along  t!ie  Vidian  canal  with  the  Vidian 
nerve.  It  is  distributed  to  the  upper  part  of  the  pharynx  and  Eustachian  tube, 
sending  a  small  branch  into  the  tympanum. 

The  pferf/ffoid-pnfitfine  is  also  a  very  small  branch,  which  passes  backwards 
through  the  pterygo-palatine  canal  witli  the  pharyngeal  nerve,  and  is  distributed 
to  the  upper  part  of  the  pharynx  and  Eustachian  tube. 

The  nasal  or  sp/teno-pnfatiue  passes  through  the  sphono-palatine  foramen  into 
the  cavity  of  the  nose,  at  the  back  part  of  the  superior  meatus,  and  divides  into 
two  branches;  one  internal,  the  artery  of  the  septum,  pnsses  obliquely  downwards 
and  forwards  along  the  septum  nasi,  supplies  the  mucous  membrane,  find  anasto- 
moses in  front  with  the  ascending  branch  of  the  descending  palatine.  The  externa! 
branches;,  two  or  three  in  number,  supjdy  the  mucous  membrane  covering  the 
lateral  wall  of  the  nose,  the  antrutn,  and  the  ethmoid  and  sphenoid  cells. 


OF  THE  TRIANGLES  OF  THE  NECK. 


Surgical  Anatomy  op  the  Triangles  of  the  Neck. 
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The  stadent  having  considered  the  relative  anatomy  of  the  large  arteries  of  the 
neck  and  their  bninclies,  and  the  relations  they  War  to  tlie  veins  and  nerves,  should 
now  examine  these  structures  coilectively,  as  they  present  themselves  in  certain 

;iou3  of  the  nock,  in  each  of  which  important  operations  are  being  conataally 
f^perfonned. 

For  tills  purpose,  the  Sterno-mastoid,  or  any  other  muscles  that  have  been 
divided  in  the  dissection  of  the  vesselg,  should  be  replaced  in  their  normal  |)OsitJun; 
the  head  should  be  eupported  by  placing  11  Mock  at  tbe  back  of  the  neck,  and  the 
face  turned  t*>  the  t?ii!e  opfwsite  to  that  which  is  being  examined. 

The  side  of  the  neck  presents  a  somewhat  <iuadrihitcral  outline,  limited,  above, 
by  the  lower  border  of  the  body  of  the  jaw,  ttn<l  an  imaginary  line  extending  from 
the  angle  of  the  jaw  to  the  mastoid  process;  below,  by  the  prominent  upper  l>order 
of  the  clavicle;  in  front,  by  the  median  line  of  the  neck;  behind,  by  the  anterior 
inargiu  of  the  Trapezius  mni'cle.  This  Hpace  is  subdivided  into  two  large  triangles 
by  the  Sterno-mastoid  mu:^cle,  which  passes  obliquely  across  the  neck,  fnun  tlie 
Bternum  and  clavicle,  below,  to  the  mastoid  process,  above.  The  triungtilar  space 
in  front  of  this  muscle,  ia  called  the  anterior  triangle;  and  that  beliind  it,  the 
poUerior  iriangle. 

Anterior  Triangular  Space. 

The  anterior  triangle  U  limited,  In  front,  by  a  line  extending  from  the  chin  to 
the  eternum;  behind,  by  the  anterior  margin  of  the  8teruo-inastoid;  its  base, 
directed  upwards,  h  formed  by  the  lower  border  of  the  body  of  the  jaw,  and  a  lino 
extending  from  the  angle  of  the  jaw  to  the  mast<jid  process;  its  apex  is  below,  at 
tlie  sternum.  This  space  is  covered  by  the  integument,  superficial  fascia, 
Platysma,  and  deep  fascia;  it  is  crossed  by  branches  of  the  facial  and  superficial 
cervical  nerves,  and  is  subdivided  into  three  smaller  triangles  by  the  Digastric 
muscle,  above,  and  the  ank-rior  belly  of  the  Omo-hyoid,  below.  These  smaller 
triangles  are  named  from  below  upwards,  the  inferior  carotid,  the  superior  carotid, 
and  tlie  eubmaxillury  triangle. 

The  Inferior  Carotid  Triangle  la  limited,  in  front,  by  the  median  line  of  the 
neck;  behind,  by  the  anterior  margin  of  the  Steroo-raastoid;  above,  by  the 
anterior  belly  of  the  Onio-hyoid;  and  is  covered  by  the  integument,  superficial 
fascia,  Pbitysma,  and  deep  faHcia;  ramifying  between  which  is  seen  the  descending 
branch  of  the  superliriul  cervical  nerve,  llfueath  these  sujierfieial  structures,  are 
tlie  Sterno-hyoid  and  Sterno-thyroid  muscles,  which,  together  with  the  anterior 
margin  of  the  Sterno-mastoid,  conceal  the  lower  part  of  the  common  carotid 
artery.* 

This  vessel  ia  enclosed  witliin  its  sheath,  together  with  the  internal  jugular 
vein,  and  pneumogastric  nerve;  the  vein  lying  on  the  outer  side  of  the 
artery  on  the  right  side  of  t!io  neek,  but  overl!ii»iHng  it,  or  passing  directly 
across  it  on  the  left  side;  the  nerve  lying  between  the  art«ry  and  vein,  on  a  plane 
posterior  to  both.  In  front  of  the  sheath  are  a  few  filaments  descending  from 
the  loop  of  communication  between  the  descendena  ^nd  commuuicans  noni; 
behind  the  sheath  is  seen  the  inferior  thyroid  artery,  the  recurrent  laryngeal 
nerve,  and  the  sympathetic  nerve;  and  on  its  inner  side,  tbe  trachea,  the  thyroid 
rid,  much  more  promiripnt  in  the  female  than  in  the  male,  and  the  low^er  part 
the  larynx.  By  cutting  into  the  »j[tper  part  of  this  space,  and  sliglitty 
displacing  the  Sterno-mastoid  muscle,  the  common  carotid  ai'tery  may  be  tied 
below  the  Omo-hyoid  muscle. 

♦  Therefore  the  carotid  artery  and  jugular  vein  are  not,  strictly  speaking,  contained  in 
this  triangle,  bince  they  are  covered  by  the  Sterno-mastoid  muscle,  that  is  to  say.  Ha 
behind  the  itntorior  border  of  that  muscle,  which  forma  the  posterior  border  of  the  trjanglo. 
But  as  they  lie  very  clase  to  tlie  striictiires  vvhicb  are  really  contained  in  tlie  triangle,  and 
whose  position  it  is  essential  to  remenibiir  in  openiting  on  this  part  of  the  artery,  it  Ima 
seemed  expedient  to  study  the  relations  of  all  these  parts  together. 


i. 
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The  Sttperior  Carotid  Triangle  is  bounded,  behind,  by  the  Sterno-mastoid ; 
below,  lij  the  untfrlor  belly  of  the  Omo-liyoid;  and  above,  Ity  the  posterior  belly 
of  the  Di^iaetric  niiiacle.  Its  finor  is  formed  by  iiarts  of  the  TluTo-hyoid,  Hyo 
glussus,  and  the  inferior  and  middle  Cf>iistrictor  muscles  of  the  pharynx;  and  it  is 
covered  by  the  integument,  superficial  fascia,  Platysma,  and  deep  fascia;  rami- 
fying between  which,  are  branches  of  the  facial  and  su{M3rficial  cervical  nerve«. 
This  space  contains  the  upper  part  of  the  common  carotid  artery,  which  bifurcates 
opposite  the  upper  border  of  the  tliyrotd  ciirtilago  into  the  external  and  internal 
carotid.  These  vessels  are  occasionally  somewhat  concealed  from  view  by  the 
anterior  margin  of  the  Sterno- mastoid  musrle,  which  overhipn  them.  Thu 
external  and  internal  c^irotids  lie  side  by  side,  ttie  external  being  the  mo.^t 
anterior  of  the  two.  The  following  branches  of  tJie  external  carotid  are  also  met 
with  in  this  space:  the  superior  thyroid^  running  forwards  and  downwards;  the 
lingual^  directly  forwards;  the  facial,  forwards  and  upwards;  (ho  occipital,  back- 
wards; and  the  ascending  pharyngeal  directly  upwards  on  the  inner  side  of  the 
internal  carotid.  The  veins  met  with  are:  the  internal  jugular,  which  lies  on  the 
outer  side  of  the  common  and  internal  carutid  arteries;  and  veins  corresponding  to 
the  al>ave-mentioned  branches  of  the  external  carotid,  viz.,  the  auperior  thyroid, 
the  lingual,  facial,  ascending  pharyngeal,  and  sometimes  the  occipital;  oil  of  which 
accompany  their  corresponding  arteries,  and  tenninate  in  the  internal  jugular. 
The  nerves  in  this  space  are  the  followiug: — In  front  of  the  sheath  of  the  common 
carotid  is  tlie  deacendona  iioui.  The  lijpoglossal  nerve  crosses  both  carotids  above, 
curving  round  the  occipital  artery  at  its  origin.  Within  the  sheath,  between  the 
artery  and  vein,  and  behind  both,  is  the  pnenmognstric  nerve;  l>chind  the  sheath, 
the  sympathetic.  On  the  omter  side  of  the  vesselt*,  the  spinal  accessory  nerve  runs 
for  a  short  distance  before  it  pierces  the  Sterno-nuistoid  muscle;  and  on  the  inner 
side  of  the  internal  carotid  just  below  the  hyoid  hone,  may  be  seen  the  superior 
laryngeal  nerve;  and  still  more  inferiorly,  the  external  laryngeal  nerve.  The 
upper  part  of  the  larynx  and  pharynx  are  also  found  in  the  front  part  of  this  space. 

The  SubmaxiUarti  Triangle  corresponds  to  the  part  of  the  neck  immediately 
beneath  the  body  of  the  jaw.  It  is  hounded,  above,  by  the  lower  border  of  tlie 
body  of  the  jaw,  the  parotid  gland,  and  mastoid  process;  behind  l>y  tlie  posterior 
belly  of  the  Digastric  and  vStylo-hyoid  muscles;  in  fronts  by  the  middle  line  of 
the  neck.  The  floor  of  this  space  is  formed  by  the  anterior  belly  of  tl»e  Digastric, 
the  Mylo-hyoid,  and  Hyo-glossus  muscles;  and  it  is  covered  by  t!ie  integunjcnt, 
Buperticial  fascia,  Platysma,  and  deep  fascia;  ramifying  between  which  ore  branches 
of  the  facial  and  ascending  filaments  of  the  superficial  cervical  nerve.  This  space 
contains,  in  front,  the  submaxillary  gland,  imbedded  in  the  substance  of  which  are 
the  facial  artery  and  vein,  and  their  glandular  branches;  beneath  this  gland,  on  the 
surface  of  the  Mylo-hyoid  muscie,  is  the  submental!  arter}^  and  the  mylo-hyoid 
artery  and  nerve.  The  back  part  of  this  space  is  separated  from  the  front  part, 
by  the  stylo-maxillary  ligament;  it  contains  the  external  carotid  artery,  ascending 
deeply  in  the  substance  of  the  parotid  gland;  this  vessel  here  lies  in  front  of, 
and  BuperScial  to,  the  internal  carotid,  being  crossed  by  the  facial  nerve,  and  gives 
oil*  in  its  course  the  posterior  auricular,  temjwral,  and  internal  maxillary  branches; 
more  <ieeply  is  the  internal  carotid,  the  internal  jugular  vein,  and  the  pneumo- 
gastric  nerve,  separated  from  the  external  carotid  by  the  8tylo-glossu8  and 
Stylo-pharyngeus  muscles,  and  the  gJosso-pharyngeal  nerve.* 


Posterior  Triangct.ar  Space. 

The  posterior  triangular  space    is   bounded,  in   front  by  the  Sterno-mastoid 

*  The  &arae  remark  will  apply  to  thia  triangle  aa  was  made  about  the  inferior  carotid 
triangle.  The  struciurea  euuraerated,  as  contaiued  in  the  back  part  of  the  space,  lie, 
strictly  speaking,  beneath  the  muscleB  which  form  the  iJosterlor  boun<lttry  of  the  triangle; 
but  aa  it  is  very  important  to  bear  in  mi  ad  their  close  relation  to  the  parotid  gland  and 
itR  boundaries  (on  account  of  the  frequency  of  surgical  operations  on  this  gland)  all  theae 
parta  are  spoken  of  together. 
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mnscle;  behind,  by  the  anterior  margin  of  the  Trapezias;  its  base  corresponds  to 
the  upper  border  of  the  clavicle;  its  apex,  to  the  occiput.  This  space  is  crossed, 
about  an  inch  above  the  clavicle,  bj  the  posterior  belly  of  the  Omo-hyoid,  which 
divides  it  unequally  into  two,  an  upper  or  occipital,  and  a  lower  or  subclavian 
triangle. 

The  Occipitalf  the  larger  of  the  two  posterior  triangles,  is  bounded,  in  front, 
by  the  Stemo-mastoid ;  behind,  by  the  Trapezius;  below,  by  the  Omo-hyoid.  Its 
floor  is  formed  from  above  downwards  by  the  Splenius,  Levator  anguli  scapulas, 
and  the  middle  and  posterior  Scaleni  muscles.  It  is  covered  by  the  integument, 
the  Platysma  below,  the  superficial  and  deep  fasciae;  and  crossed,  above,  by  the 
ascending  branches  of  the  cervical  plexus;  the  spinal  accessory  nerve  is  directed 
obliquely  across  the  space  from  the  Stemo-mastoid,  which  it  pierces,  to  the  under 
surface  of  the  Trapezius;  below,  the  descending  branches  of  the  cervical  plexus, 
and  the  transversalis  colli  artery  and  vein  cross  the  space.  A  chain  of  lymphatic 
glands  is  also  found  running  along  the  posterior  border  of  the  Sterno-mastoid, 
from  the  mastoid  process  to  the  root  of  the  neck. 

The  Subclavian,  the  smaller  of  the  two  posterior  triangles,  is  bounded,  above, 
by  the  posterior  belly  of  the  Omo-hyoid;  below,  by  the  clavicle;  its  base,  directed 
forwards,  being  formed  by  the  Stemo-mastoid.  The  size  of  this  space  varies 
according  to  the  extent  of  attachment  of  the  clavicular  portion  of  the  Stemo- 
mastoid  and  Trapezius  muscles,  and  also  according  to  the  height  at  which  the 
Omo-hyoid  crosses  the  neck  above  the  clavicle.  The  lieight  also  of  this  space 
varies  much,  according  to  the  position  of  the  arm,  being  much  diminished  by 
raising  the  limb,  on  account  of  the  ascent  of  the  clavicle,  and  increased  by  drawing 
the  arm  downwards,  when  that  bone  is  depressed.  This  space  is  covered  by 
the  integument,  superficial  and  deep  fascia;  and  crossed  by  the  descending 
branches  of  the  cervical  plexus.  Just  above  the  level  of  the  clavicle,  the  third 
portion  of  the  subclavian  artery  curves  outwards  and  downwards  from  the  outer 
margin  of  the  Scalenus  anticus,  across  the  first  rib,  to  the  axilla.  Sometimes, 
this  vessel  rises  as  high  as  an  inch  and  a  half  above  the  clavicle,  or  to  any  point 
intermediate  between  this  and  its  usual  level.  Occasionally,  it  passes  in  front  of 
the  Scalenus  anticus,  or  pierces  the  fibres  of  that  muscle.  The  subclavian  vein 
lies  beneath  the  clavicle,  and  is  usually  not  seen  in  this  space;  but  it  occasionally 
rises  as  high  up  as  the  artery,  and  has  even  been  seen  to  pass  with  that  vessel 
behind  the  Scalenus  anticus.  The  brachial  plexus  of  nerves  lies  above  the  artery, 
and  in  close  contact  with  it.  Passing  transversely  across  the  clavicular  margin 
of  the  space,  are  the  suprascapular  vessels;  and  traversing  its  upper  angle  in  the 
same  direction,  the  transverse  cervical  vessels.  The  external  jugular  vein  runs 
vertically  downwards  behind  the  posterior  border  of  the  Sterno-mastoid,  to  terminate 
in  the  Subclavian  vein;  it  receives  the  transverse  cervical  and  suprascapular  veins, 
which  occasionally  form  a  plexus  in  front  of  the  artery,  and  a  small  vein  which 
crosses  the  clavicle  from  the  cephalic.  The  small  nerve  to  the  Subclavius  also 
crosses  this  triangle  about  its  centre.   A  lymphatic  gland  is  also  found  in  the  space. 

Internal  Carotid  Artery. 

The  internal  carotid  artery  commences  at  the  bifurcation  of  the  common  carotid, 
opposite  the  upper  border  of  the  thyroid  cartilage,  and  runs  perpendicularly  up- 
wards, in  front  of  the  transverse  processes  of  the  three  upper  cervical  vertebrae, 
to  the  carotid  foramen  in  the  petrous  portion  of  the  temporal  bone.  After 
ascending  in  it  for  a  short  distance,  it  passes  forwards  and  inwards  through  the 
carotid  canal,  and,  again  ascending  a  little  by  the  side  of  the  sella  Turcica,  curves 
upwards  by  the  anterior  clinoid  process,  where  it  pierces  the  dura  mater,  and  divides 
into  its  terminal  branches. 

This  vessel  supplies  the  anterior  part  of  the  brain,  the  eye,  and  its  appendages. 
Its  size,  in  the  adult,  is  equal  to  that  of  the  external  carotid.  In  the  child,  it  is 
larger  than  that  vessel.  It  is  remarkable  for  the  number  of  curvatures  that  it 
presents  in  different  parts  of  its  course.     In   its  cervical  portion  it  occasionally 
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course  and  relations  of  tliis  veeeel,  it  may  be  conveniently  divided  into  four  por- 
tions, a  cervical^  petrous,  cavernous,  and  cerebral. 

Cervical  Portion,  Thia  portion  of  the  interna!  carotid  ia  superficial  at  its  com- 
mencement, b€ing  contained  in  the  euperior  curotid  triangle,  and  lying  on  the 
9Ame  level  as  the  extfirnal  carotid,  but   buhiod   that  artery,  overlapped  by  the 
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Stemo-mastoid,  and  covered  by  the  Platysma,  deep  fascia,  and  integument;  it  then 
passes  beneath  the  parotid  gland,  being  crossed  by  the  hypoglossal  nerve,  the 
Digastric  and  Stylo-hyoid  muscles,  and  the  external  carotid  and  occipital  arteries. 
Higher  up,  it  is  separated  from  the  external  carotid  by  the  Stylo-glossns  and 
Stylo-pharyngeus  muscles,  the  glosso-pharyngeal  nerve,  and  pharyngeal  branch  of 
the  vagus.  It  is  in  relation,  behind,  with  the  Rectus  anticus  major,  the  superior 
cervical  ganglion  of  the  sympathetic,  and  superior  laryngeal  nerve;  externally, 
with  the  internal  jugular  vein,  and  pneumogastric  nerve;  internally,  with  the 
pharynx,  tonsil,  and  ascending  pharyngeal  artery. 

Petrous  Portion,  When  the  internal  carotid  artery  enters  the  canal  in  the 
petrous  portion  of  the  temporal  bone,  it  first  ascends  a  short  distance,  then  curves 
forwards  and  inwards,  and  again  ascends  as  it  leaves  the  canal  to  enter  the  Cavity 
of  the  skull.  In  this  canal,  the  artery  lies  at  first  ulterior  to  the  tympanum, 
from  which  it  is  separated  by  a  thin  bony  lamella,  which  is  cribriform  in  the 
young  subject,  and  often  absorbed  in  old  age.  It  is  separated  from  the  bony  wall 
of  the  carotid  canal  by  a  prolongation  of  dura  mater,  and  is  surrounded  by  fila- 
ments of  the  carotid  plexus. 

Cavernous  Portion,  The  internal  carotid  artery,  in  this  part  of  its  course,  at 
first  ascends  to  the  posterior  clinoid  process,  then  passes  forwards  by  the  side  of 
the  body  of  the  sphenoid  bone,  being  situated  on  the  inner  wall  of  the  cavernous 
sinus,  in  relation,  externally,  with  the  sixth  nerve,  and  covered  by  the  lining 
membrane  of  the  sinus.  The  third,  fourth,  and  ophthalmic  nerves  are  placed  on  the 
outer  wall  of  the  sinus,  being  separated  from  its  cavity  by  the  lining  membrane. 

Cerebral  Portion.  On  the  inner  side  of  the  anterior  clinoid  process  the  internal 
carotid  curves  upwards,  perforates  the  dura  mater  bounding  the  sinus,  and  is 
received  into  a  sheath  of  the  arachnoid.  This  portion  of  the  artery  is  on  the 
outer  side  of  the  optic  nerve;  it  lies  at  the  inner  extremity  of  the  fissure  of 
Sylvius,  having  the  third  nerve  externally. 

Plan  op  toe  Relations  of  the  Internal  Cabotid  Artert  in  the  Neck. 

InfronL 
Skin,  superficial  and  deep  fiuacise. 
Parotid  gland. 
Stylo-glossus  and  Stylo-pharyngeus 

muiMles. 
Glosso-pharyngeal  nerve. 

Externally.                      f  Internal  \                        JntemaUy, 

Internal  jugular  vein.                   |  carotid      |  Pharynx. 

Pueumogastric  nerve.                   I  arfcerv       /  Ascending  pharyngeal  artery. 

\  ^'  y  Tonsil. 

Behind. 
Rectus  anticus  major. 
Sympathetic. 
Superior  laryngeal  nerve. 

Peculiarities.  The  length  of  the  internal  carotid  varies  according  to  the  length  of  the 
neck,  and  also  according  to  the  point  of  bifurcation  of  the  common  carotid.  Its  origin 
sometimes  takes  place  &om  the  arch  of  the  aorta;  in  such  rare  instances,  this  vessel  has 
been  found  to  be  placed  nearer  the  middle  hue  of  the  neck  than  the  external  carotid,  as 
far  upwards  as  the  larynx,  when  the  latter  vessel  crossed  the  internal  carotid.  The  course 
of  the  vessel,  instead  of  being  straight,  may  be  very  tortuous.  A  few  instances  are  recorded 
in  which  this  vessel  was  altogether  absent :  in  one  of  these  the  common  carotid  passed  up 
the  neck,  and  gave  ofif  the  usual  branches  of  the  external  carotid :  the  cranial  portion  of 
the  internal  carotid  being  replaced  by  two  branches  of  the  internal  maxillary,  which 
entered  the  skull  through  the  foramen  rotundum  and  ovale  and  joined  to  form  a  singlo 
vessel 

Surgical  Anatomy.  The  cervical  part  of  the  internal  carotid  is  sometimes  wounded  by 
a  stab  or  guuHshot  wound  in  the  neck,  or  even  occasionally  by  a  stab  from  within  the 
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moutbf  aa  wheti  a  person  receives  a  thrust  from  the  end  of  a  parasol,  or  falls  down  with  a 
tobacco-pipe  in  his  mouth.  In  such  eases  a  ligature  Bhoulrl  be  applied  to  the  common 
carotid.  The  relation  of  the  iritemal  carotid  with  the  tonsil  should  be  especially  renieni- 
bered,  as  instances  have  occurred  in  which  the  artery  has  been  wounded  during  the 
operation  of  scarifying  the  tonsil,  and  fatal  hoiQioirhagenas  supervened. 


The  branches  given  of}'  from  the  internal  carotid  are: 


From  the  Petrous  Portion     . 
From  the  Cavernous  Portion 

From  the  Cerebral  Portion 


Tympanic. 
ArteriiT?  receptaculJ. 
Anterior  meningeal, 
,  Ophthalmic. 

1  Anterior  cerebral. 
Middle  eerehral. 
Posterior  communicating. 
Anterior  choroid. 


The  cervical  portion  of  the  internal  carotid  gives  off  no  branches. 

The  h/mpanic  is  a  small  branch  which  enters  the  cavity  of  the  tympanum, 
through  a  minute  foramen  in  the  carotid  canal,  and  anastomoses  wilh  the  tympanic 
branch  of  the  internal  maxiUury,  and  with  the  stylo-mai«toid  artery. 

The  ttrteritp  receptacvii  arc  numerous  small  vcs^sels,  derived  from  the  internid 
carotid  in  the  cavernous  einus;  they  supply  the  pituitary  body,  the  Ca«tierian 
ganglion,  and  the  walla  of  the  cavernous  and  iuferior  petrosal  Hlnuse*.  One  of 
tliese  branches,  distributed  to  the  dura  mater,  is  called  the  anterior  meningeal;  it 
anastomoses  with  the  middle  meuiugeal. 

The  Oputhalmic  Abtebt  arises  from  the  internal  carotid,  just  ae  that  vessel 

213. — The  Ophthalmic  Artery  and  its  Branches,  tho  Roof  of  the  Orbit  having  been 

removed. 
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is  emerging  from  the  cavernous  sinus,  on  the  inner  side  of  the  anterior  clinoid 
process,  and  enters  the  orbit  through  the  optic  foramen^  below  and  on  the  outer 
HJde  of  the  optic  nerve.     It  then  passet*  across  the  nerve,  to  the  inner  wall  of  the 
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orbit,  and  thence  horizontally  forwards,  beneath  the  lower  border  of  the  Superior 
oblique  muscle,  to  the  inner  angle  of  the  eje,  where  it  divides  into  two  terminal 
branches,  the  frontal,  and  nasal. 

Branches.  The  branches  of  this  vessel  may  be  divided  into  an  orbital  group, 
which  are  distributed  to  the  orbit  and  surrounding  parts;  and  an  ocular  group, 
which  supply  the  muscles  and  globe  of  the  eye. 

Orbital  Group,  Ocular  Group, 

Lachrymal.  Muscular. 

Supraorbital.  Anterior  ciliary. 

Posterior  ethmoidal.  Short  ciliary. 

Anterior  ethmoidal.  Long  ciliary. 

Palpebral.  Arteria  centralis  retinae. 
Frontal. 
Nasal. 

The  lachrymal  is  the  first,  and  one  of  the  largest  branches,  derived  from  the 
ophthalmic,  arising  close  to  the  optic  foramen:  not  unfrequently  it  is  given  off 
from  the  artery  before  it  enters  the  orbit.  It  accompanies  the  lachrymal  nerve 
along  the  upper  border  of  the  External  rectus  muscle,  and  is  distributed  to  the 
lachrymal  gland.  Its  terminal  branches,  escaping  from  the  gland,  are  distributed 
to  the  upper  eyelid  and  conjunctiva,  anastomosing  with  the  palpebral  arteries.  The 
lachrymal  artery  gives  off  one  or  two  malar  branches;  one  of  which  passes 
through  a  foramen  in  the  malar  bone  to  reach  the  temporal  fossa,  and  anastomoses 
with  the  deep  temporal  arteries.  The  other  appears  on  the  cheek,  uid  anasto- 
moses with  the  transverse  facial.  A  branch  is  also  sent  backwards,  through  the 
sphenoidal  fissure,  to  the  dura  mater,  which  anastomoses  with  a  branch  of  the 
middle  meningeal  artery. 

PeeuHaritiet.  The  lachrymal  artery  is  sometimes  derived  from  one  of  the  anterior 
branches  of  the  middle  meningeal  artery. 

The  supraorbital  artery,  the  largest  branch  of  the  ophthalmic,  arises  from  that 
▼easel  above  the  optic  nerve.  Ascending  so  as  to  rise  above  all  the  muscles  of 
the  orbit,  it  passes  forwards,  with  the  frontal  nerve,  between  the  periosteum  and 
Levator  palpebree;  and,  passing  through  the  supraorbital  foramen,  divides  into  a 
superficial  and  deep  branch,  which  supply  the  muscles  and  integument  of  the 
forehead  and  pericranium,  anastomosing  with  the  temporal,  angular  branch  of  the 
fi&cial,  and  the  artery  of  the  opposite  side.  This  artery  in  the  orbit  supplies  the 
Superior  rectus  and  the  Levator  palpebrae,  sends  a  branch  inwards,  across  the 
pulley  of  the  Superior  oblique  muscle,  to  supply  the  parts  at  the  inner  canthus; 
and  at  the  supraorbital  foramen,  frequently  transmits  a  branch  to  the  diploe. 

The  ethmoidal  branches  are  two  in  number;  posterior  and  anterior.  The 
former,  which  is  the  smaller,  passes  through  the  posterior  ethmoidal  foramen, 
supplies  the  posterior  ethmoidal  cells,  and  entering  the  cranium,  gives  off  a 
meningeal  branch,  which  supplies  the  adjacent  dura  mater,  and  nasal  branches, 
which  descend  into  the  nose  through  apertures  in  the  cribriform  plate,  woasto- 
mosing  with  branches  of  the  spheno-palatine.  The  anterior  ethmoidal  artery 
accompanies  the  nasal  nerve  through  the  anterior  ethmoidal  foramen,  supplies  the 
anterior  ethmoidal  cells,  and  frontal  sinuses,  and,  entering  the  cranium,  divides 
into  a  meningeal  branch,  which  supplies  the  adjacent  dura  mater,  and  a  nasal 
branch  which  descends  into  the  nose,  through  an  aperture  in  the  cribriform  plate. 

The  palpebral  arteries,  two  in  number,  superior  and  inferior,  arise  from  the 
ophthalmic,  opposite  the  pulley  of  the  Superior  oblique  muscle;  they  encircle  the 
eyelids  near  their  free  margin,  forming  a  superior  and  an  inferior  arch,  which  lie 
between  the  Orbicularis  muscle  and  tarsal  cartilages;  the  superior  palpebral, 
inosculating  at  the  outer  angle  of  the  orbit  with  the  orbital  branch  of  the 
temporal  artery,  the  inferior  palpebral  with  the  orbital  branch  of  the  infra- 
orbital artery,  at  the  inner  side  of  the  lid.     From  this  anastomosis,  a  branch 
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passes  to  the  nasal  duct,  ramifying  in  its  mucous  membrane,  m  far  as  the  inferior 

meatWH. 

XI 4—  The  ArterieB  of  the  Baae  of  the  Brain.    The  Right  Half  of  the  Cerebellum  aud 

PoiiH  bave  been  removecL 


The  frontal  ariert/,  one  of  the  terminal  branches  of  the  ophthalmic,  paeses  from 
the  orUit  at  its  innc?r  angle,  and,  ascending  on  the  foreliead^  supplies  the  muffcleiy 
integument,  and  pericranium,  anaetomosing  with  the  suprworliital  artery. 

The  nasal  arieri/,  the  other  terminal  branch  of  the  ophthalmic,  emerges  from 
the  orbit  above  the  tendo-ocuti,  aud,  after  giving  a  branch  to  the  lachrymal  sac. 
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dlrides  into  two,  one  of  which  anastomoBeB  with  the  angular  artery,  the  other 
branch,  the  doraaliH  nasi,  runs  along  the  dorgium  of  the  nose,  supplies  its  entire 
6urfj\ce,  and  anastomogea  with  the  artery  of  the  opposite  side. 

The  ciliary  arteries  are  divisible  into  throe  groups,  the  ghort,  long,  and 
anterior.  The  short  ciliary  arteries^  from  twelve  to  fifteen  In  number,  arise  from 
the  ophthalmic,  or  some  of  itfl  branches;  they  surround  the  optic  nerve  as  they 
pass  forwards  to  the  posterior  part  of  the  eyeball,  pierce  the  sclerotic  coat  around 
the  eutrance  of  the  nerve,  and  supply  the  choroid  coat  and  ciliary  processes. 
The  long  ciliary  arteries,  two  in  number,  also  pierce  tlie  posterior  part  of  the 
sclerotic,  and  run  forwards,  along  each  side  of  the  eyeball,  between  the  sclerotip 
and  choroid,  to  the  ciliary  ligament,  where  they  divide  into  two  branches;  these 
form  an  arterial  circle  around  the  circumference  of  the  iria,  from  which  numerous 
radiating  brancbea  pass  forwards,  in  its  substance,  to  its  free  margin,  where  they 
form  a  second  arterial  circle  around  its  pupillary  margin.  The  anterior  ciliary 
arteries  are  derived  from  the  muscular  branches;  they  pierce  the  sclerotic  a  short 
distance  from  the  cornea,  and  terminate  in  the  great  arterial  circle  of  the  iris. 

The  arteria  centralis  retinte,  is  one  of  the  smallest  branches  of  the  ophthalmic 
artery.  It  arises  near  the  optic  foramen,  pierces  the  optic  nerve  obliquely,  and 
runs  forwards,  in  the  centre  of  its  substanee,  to  the  retina,  in  which  its  branches 
are  distributed  as  far  forwards  as  the  ciliary  processes^  In  the  human  foetus,  a 
small  vessel  passes  forwards,  through  the  vitreous  humour,  to  the  posterior  surface 
of  the  capsule  of  the  lens. 

The  muscular  branches,  two  in  number,  superior  and  inferior,  supply  the 
muscles  of  the  eyeball.  The  superior,  the  smaller,  often  wanting,  supplies  the 
Levator  palpebra;,  Superior  rectus,  and  Superior  oblitjue.  The  inferior,  more 
constant  in  its  existence,  passes  forwards,  between  the  optic  nerve  and  Inferior 
rectus,  and  is  distribut^^d  to  the  External  and  Inferior  recti,  and  Inferior  oblique. 
This  vessel  gives  off'  most  of  tlie  anterior  ciliary  arteries* 

The  cerebral  brunches  of  the  internal  carotid  arc,  the  anterior  cerebral,  the 
middle  cerebral,  the  posterior  communicating,  and  the  anterior  choroid. 

The  anterior  cerebral  arises  from  the  internal  carotid,  at  the  inner  extremity  of 

the  fissure  of  Sylvius,     It  passes  forwards  in  the  great  longitudinal  Jissure  between 

the  two  anterior  lobes  of  the  brain,  being  connected,  soon  after  its  origin,  with  the 

I  vessel  of  the  opposite  side  by  a  short  anastomosing  trunk,  about  two  lines  in  length, 

'  the  anterior  communicating.     The  two  anterior  cerebral  arteries,  lying  side  by  side, 

[curve  round  the  anterior  border  of  the  corpus  e^llosuni,  and  run  along  its  upper 

hburface   to  its  posterior  part,  where   they   terminate  by  anastomosing  with  the 

posterior  cerebral  arteries.     They  supply  the  olfactory  and  optic  nerves,  the  under 

surface  of  the  anterior   lobes,  the  third  ventricle,  the  anterior  perforated  space, 

I  the  corpus  calloaum,  and  the  inner  surface  of  the  hemispheres. 

The  anterior  communicating  artery  is  a  short  brancli,  about  two  lines  in  length, 
but  of  moderate  size,  connecting  together  the  two  anterior  cerebral  arteries  across 
the  longitudinal  fissure.  Sometimes  this  vessel  is  wanting,  the  two  arteries  joining 
togetlier  to  form  a  single  trunk,  which  afterwards  suMividcs.  Or  the  vessel  may 
r  wholly  or  partially  subdivided  into   two;  frequently,  it  is  longer  and  smaller 

usual. 
The  middle  cerebral  artery,  the  largest  branch  of  the  internal  carotid,  passes 
obliquely  outwards  along  the  fissure  of  Sylvius,  within  which  it  divides  into  three 
branches:  an  anterior,  which  supplies  tho  pia  mater,  investing  the  surface  of  the 
anterior  lobe;  a  posterior,  which  supplies  the  middle  lobe;  and  a  median  branch, 
which  supplies  the  small  lobe  at  the  outer  extremity  of  the  Sylvian  fissure.  Near 
its  origin,  this  vessel  gives  off  numerous  small  branches,  which  enter  the  substantia 
perforata,  to  be  distributed  to  the  corpus  striatum. 

The  posterior  communicating  artery  arises  from  the  back  part  of  the  internal 
carotid,  runs  directly  backwards,  and  anastomoses  with  the  posterior  cerebral,  a 
branch  of  the  basilar.  This  artery  varies  considerably  in  size,  being  sometimes 
small,  and  occasionally  so  large  that  the  posterior  cerebral  may  be  considered  aa 
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arising  from  the  iuternal  carotid  rather  than  from  the  baeilar.     It  is  frequently 
larger  on  one  side  than  on  the  other  side. 

The  anterior  choroid  is  a  small  but  constant  branch  which  arises  from  the  back 
part  of  the  internal  carotid,  near  the  posterior  comiuunicadng  artery.  Passing 
backwards  and  outwards,  it  enters  the  descending  horn  ol"  tho  lateral  ventricle, 
beneath  the  edge  of  the  middle  lol>e  of  the  brain.  It  is  distributed  to  tlie  hippo- 
campus major,  corpus  flmbriatuni,  and  choroid  plexus. 


AETERIES  OF  THE  UPPER  EXTREMITY. 

The  artery  which  supplies  the  upper  extremity,  continues  as  a  single  trunk  from 
its  commencement,  so  far  as  the  elbow;  but  diflerent  pivrtiona  of  it  have  received 
different  names,  aecordin;^  to  the  region  through  which  it  pusses.  Thus,  that 
part  of  the  vessel  which  extends  from  its  origin,  as  fur  as  the  outer  border  of 
the  first  rib,  is  termed  the  subclavian;  beyond  this  i>oint  to  the  lower  border  of 
tlie  axilla,  it  is  termed  the  axillary;  and  from  the  lower  margin  of  the  axillary 
space  to  the  bund  of  the  elbow,  it  is  termed  hra<diiul;  here,  tho  8ingk>  trunk 
terminates  by  dividing  into  two  branches,  the  nidial,  and  ulnar,  an  arrangement 
precisely  similar  to  what  occurs  in  tho  lower  limb. 

Subclavian  Artebies. 

The  subclavian  artery  on  the  right  aide  arises  from  the  arteria  innominata, 
opposite  the  right  sterno-clavicular  articulation;  on  tho  left  side,  it  arises  from  the 
arch  of  the  luartn.  It  follows,  therefore,  that  these  two  vessels  must,  in  liie  fii*st 
part  of  their  course,  differ  in  their  length,  their  direction,  and  in  their  relation 
with  neighbouring  parts. 

In  order  to  facilitate  the  description  of  these  vessels,  more  especially  in  a  sur- 
gical point  of  view,  each  subclavian  artery  has  lx?en  divided  into  three  parU. 
The  first  portion,  on  the  right  side,  ascends  obliquely  outwards,  from  the  origin  of 
tho  vessel  to  the  inner  border  of  the  Senlenusanticua.  On  the  leftside,  it  ascends 
perpendicularly  to  tho  inner  border  of  that  muscle.  The  second  part  passes  out- 
wardn,  behind  the  Scalenus  anticus;  and  the  third  part  passes  from  the  outer  mar- 
gin of  that  muscle,  beneath  the  clavicle,  to  the  lower  border  of  the  first  rib,  where 
it  becomes  the  axillary  arteiy.  The  first  portions  of  these  two  vessels  differ  so 
ranch  in  their  course,  and  in  their  relation  with  neighbouring  parts,  that  they  will 
be  described  separately.  Tho  second  and  third  parts  are  precisely  alike  on  both 
sides. 


FmsT  Part  op  thk  Right  Subclavian  Artery  (figs,  205,  207). 

Tho  right  subclavian  artery  arises  from  the  arteria  innominata,  opjwsite  the 
right  sterno-clavicular  articulation,  passes  upwards  and  outwards  across  the  root 
of  the  neck,  and  terminates  at  the  inner  margin  of  the  Scalenus  antieus  muscle. 
In  this  part  of  its  course,  it  ascends  a  little  above  the  clavicle,  the  extent  to 
which  it  does  so  varying  in  different  cases.  It  is  covered,  infroni^hy  the  integu- 
meut,  superficial  fa^icia,  PlatyMna,  deep  fascia,  the  clavicular  origin  of  the  Slemo- 
mastoid,  the  Storno-hyuid  and  S tern o- thyroid  muscles,  and  another  layer  of  the 
the  deep  fascia.  It  is  crossed  by  the  internal  jugular  and  vertebral  veins,  and  by 
tho  pneumogastric,  the  cardiac  branches  of  the  sympathetic,  and  phrenic  nerves. 
Beneath^  tho  artery  is  invested  by  the  pleura,  and  bthind^  it  is  separated  by  A 
cellular  interval  from  the  Longus  colli»  the  transverse  process  of  the  seventh 
cervical  vertcbri^u,  and  llie  sympathetic;  the  recurrent  laryngeal  nerve  winding 
around  the  lower  and  back  ]mrt  of  the  vessel.  Tho  subclttvian  vein  lies  below 
the  subclavian  artery,  immediately  behind  the  clavicle. 
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PiJLN  OF  Relations  op  Fikst  Portion  of  Right  Subclavian  Abtert. 


In  front. 
Clavicular  origin  of  Stemo-mastoid. 
Stemo-h^oid  and  Stemo-tbyroid. 
Internal  jugular  and  vertebral  veins. 
Pneumogastric,  cardiac  and  phrenic  nerves. 


I  Subclavian  \  Beneath, 

1      Artery.       1  Pleura. 

\First  portion.  / 

Behind. 
Recurrent  laryngeal  nerve. 
Sympathetic. 
Longus  colli. 
Transverse  process  of  seventh  cervical  vertebra. 

FiBST  Pabt  op  the  Left  Subclavian  Artery  (fig.  205). 

The  left  subclavian  artery  arises  from  the  end  of  the  transverse  portion  of  the 
arch  of  the  aorta,  opposite  the  second  dorsal  vertebra,  and  ascends  to  the  inner 
margin  of  the  first  rib,  behind  the  insertion  of  the  Scalenus  anticus  muscle. 
This  vessel  is,  therefore,  longer  than  the  right,  situated  more  deeply  in  the  cavity 
of  the  chest,  and  directed  almost  vertically  upwards,  instead  of  arching  outwards 
like  the  vessel  of  the  opposite  side. 

It  is  in  relation,  in  front,  with  the  pleura,  the  left  lung,  the  pneumogastric, 
phrenic,  and  cardiac  nerves,  which  lie  parallel  with  it,  the  left  carotid  artery,  left 
internal  jugular  and  innominate  veins,  and  is  covered  by  the  Stemo-thyroid,  Sterno- 
hyoid, and  Stemo-mastoid  muscles;  behind,  it  is  in  relation  with  the  oesophagus, 
thoracic  duct,  inferior  cervical  ganglion  of  the  sympathetic,  Longus  colli,  and 
vertebral  column.  To  its  inner  side  is  the  oesophagus,  trachea  and  thoracic  duct; 
to  its  outer  side,  the  pleura. 

Plan  op  Relations  op  First  Portion  of  Left  Subclavian  Artery. 

Jn  front. 
Pleura  and  left  lung. 

Pneumogastric,  cardiac,  and  phrenic  nerves. 
Left  carotid  artety. 

Left  internal  jugular  and  innominate  veins. 
Stemo-thyroid,  Steruo-hyoid,  and  Stemo-mastoid  musdes. 

Inner  side.  /  _,  Jf^.     \  Outer  side, 

(Esophagus,  I    Subclavian   \  Pleura. 

Trachea.  I  ^>'^*'7; 

Thoracic  duct  V»"' portion^ 

Behind. 
(Esophagus  and  thoracic  duct. 
Inferior  cervical  ganglion  of  sympathetic. 
Longus  colli  and  vertebral  column. 

The  relations  of  the  second  and  third  portions  of  the  subclavian  arteries  are 
precisely  similar  on  both  sides. 

The  Second  Portion  of  the  Subclavian  Artery  lies  between  the  two  Scaleni 
muscles;  it  is  very  short,  and  forms  the  highest  part  of  the  arch  described  by 
that  vessel. 

Relations.  It  is  covered,  in  front,  by  the  integument,  Platysma,  Stemo-mastoid, 
cervical  fascia,  and  by  the  phrenic  nerve,  which  is  separated  from  the  artery  by 
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tbe  Scalenus  anticua  muscle.  Behind^  it  is  in  relation  with  Uie  Middle  scalenus. 
Above^  with  the  brachial  plexus  of  nerves.  Below,  with  the  pleura.  The 
subclavian  vein  liea  below  and  in  front  of  the  artery,  separated  from  it  by  the 
Scalenus  anticua. 

Flaw  ok  Kklations  of  Second  Pohtion  of  Subclavian  Arteet, 

In  front, 
Scalenua  anticua. 
Phrenic  nerve. 
Subclavian  Vein. 

Subclavian  \ 

Artery.       | 

ISeooad  portion./ 


Brachial  plexua. 


Plean. 


/ 

Behind. 
Middle  Scalenus. 

The  Third  Portion  of  the  Subclavian  Artery  passes  downwards  and  outwards 
from  the  outer  margin  of  the  Scalenus  amicus  to  the  lower  border  of  the  first 
rib,  where  it  becomes  the  axillary  artery.  This  portion  of  the  vessel  is  the  most 
buperficial^  and  is  contained  in  a  triangular  space,  the  base  of  which  is  formed  in 
I'ront  by  the  Anterior  scalenus,  and  the  two  sides  by  the  Omo-hyoid  above  and  the 
clavicle  below. 

Relations.  It  is  covered,  in  fronts  by  the  integument,  the  superficial  fascia,  the 
Platysma,  deep  fascia;  ajid  by  the  clavicle,  the  Subelavius  muscle,  and  the  supra- 
scapular artery  and  vein  ;  the  clavicular  descending  brunches  of  the  cervical 
plexus  and  the  nerve  to  tlie  Subclavius  pass  vertically  downwards  in  front  of  the 
artery.  The  external  jugular  vein  crosses  it  at  its  inner  side,  and  receives  the 
Buprascapular  and  transverse  cervical  veins,  which  occaisionally  form  a  plexus  in 
front  of  it.  The  subclavian  vein  is  below  the  arteiy,  lying  close  behind  the 
clavicle.  Behind^  it  lies  on  the  Middle  scalenus  muscle.  Above  it,  and  to  ita 
outer  side,  is  the  brachial  plexus,  and  Omo-hyoid  muscle.  Belotc,  it  rests  on  the 
outer  surface  of  the  first  rib. 

Plan  of  Relations  op  Thihd  Portion  of  Subclavian  Artery. 

%  Jn  front. 

Cervical  fascia. 

External  jugukr,  suprascapular,  and  transverse  cervical  voiua. 
Descending  biuiiohea  of  cervical  plexus. 
Subclaviua  muscle,  suprascapular  artery,  and  clavicle. 


Above. 
Brachial  plexua. 
Omo-hyoid. 


Sabciavian 
Artery. 
yTLird  pojtion. 


Behind. 
Scalenus  medius. 


Below. 
First  rib. 


Peculiarities.  The  subclavian  artei-iea  vary  in  their  origin,  their  course,  and  the  height 
to  which  they  rise  in  the  neck. 

The  origin  of  the  right  subclavian  from  the  innominata  takes  place,  in  some  cases,  above 
the  stemo-ciavicular  articulation;  more  frequently  in  the  cavity  of  the  thorax,  below  that 
joint.  Or  the  artery  may  arise  as  a  aefiarate  trunk  from  the  arch  of  the  aorta.  In  such 
cases  it  may  be  either  the  first,  seconU,  third,  or  even  the  last  branch  derived  from  that 
vessel :  in  the  majority  of  cases,  it  is  the  first  or  last,  rarely  the  second  or  third.  When 
it  is  the  first  branch,  it  occupies  the  ordinary  position  of  the  innominate  ai-tery  ;  when 
the  second  or  third,  it  gains  its  usual  position  by  passing  behind  the  right  carotid  ;  and 
when  the  iaal  branch,  it  arises  from  the  left  extremity  of  the  aroh,  at  ita  upper  or  back 
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Fpartf  and  passes  obliauely  towarda  the  right  aide,  bebiiid  the  oeaopbagua  and  right  carotid, 
[•ometimes  between  the  oGsophagua  and  trachea,  to  the  upjter  boruer  of  the  first  rib,  where 
jit  follows  its  ordinary  course.  In  very  rare  instanoea,  this  vessel  arise*  from  the  thoracic 
I  aorta,  aa  low  down  aa  the  fourth  dorsal  vertebra.  OccasionaUy  it  perforates  the  Anterior 
JAcalenus;  more  rarely  it  passes  in  front  of  this  muscle :  sometimes  the  subclavian  vein 
rnassea  with  the  artery  benind  the  Scalenus,  The  artery  sometimes  asoends  as  high  as  an 
I  mch  and  a  half  above  the  clavicle,  or  to  any  intermediate  point  between  this  and  the 
'  upper  border  of  this  bone,  the  right  subclavian  usually  asceuaing  higher  than  the  left. 
The  left  subclavian  is  uocasioually  joined  at  its  origin  with  the  left  carotid. 

Surgical  Anatomy^  The  relatioaa  of  the  subclavian  arteries  of  the  two  sides  having  been 
[examined,  the  studeat  should  direct  hia  attention  to  consider  the  best  position  in  which 
'  compression  of  the  vessel  may  be  uffected^  or  ia  what  situation  a  ligature  may  be  best 
I  applied  in  cases  of  aneurism  or  wounds. 

ComprtMion  of  the  suhdaman  artert^  is  required  in  cases  of  operatiooa  about  the  shoulder, 

[in  the  asilla,  or  at  the  iip|;>er  part  of  the  arm  ;  and  the  student  will  observe  that  there  is 

[only  one  situation  in  which  it  cun  be  effectually  applied,  viz.,  where  the  artery  passes 

■  •cross  the  outer  surface  of  the  first  rib.   In  order  to  compress  the  vessel  in  this  situation, 

Fthe  shoulder  should  be  depresAe*!,  and  the  surgeon,  grasping  the  side  of  the  neck,  may 

[preas  with  his  thumb  ia  the  hollow  behind  the  clavicle  downwards  against  the  rib:   if 

\Trom  any  cause  the  shoulder  cannot  be  auffi'iieutty  depressed,  pressure  raay  be  made  from 

before  backwards,  so  as  to  compress  the  artery  against  the  Middle  scalenus  and  transverse 

I  process  of  the  seventh  cei-vical  vertebra.  In  appropriate  cases,  a  prelimiuai"y  incision  may  be 

Ituude  through  the  cervical  fascia, and  the  finger  may  be  pressed  dowudirectly  upon  the  artery. 

Ligature  of  tfie  ntbcUivian  artery  may  be  reqimired  m  cases  of  wounds,  or  of  aneurism  in 

tie  axilla;  and  the  third  part  of  the  artery  ia  that  which  is  most  favourable  for  an  operation, 

[on  account  of  its  being  comparatively  superficial,  and  most  remote  from  the  origin  of  the 

'  u^e  branches.     lu  those  cases  where  the  clavicle  is  not  displaced,  this  operation  may  be 

erformed  with  comparative  facility ;  but  where  the  clavicle  is  elevated  from  the  presence 

F  a  large  aneurismaJ  tumour  in  the  axilla,  the  artery  is  placed  at  a  great  depth  from  the 

arface,  which  materially  increases  the  diflSctilty  of  the  operation.    Under  these  circura- 

,  it  becomes  a  matter  of  importance  to  consider  tne  height  to  which  this  vessel 

I  above  the  bone.    In  ordinary  case.*!,  its  arch  is  about  half  an  inch  above  the  clavicle, 

sionally  as  high  as  an  inch  and  a  half,  and  sometimes  sn  low  aa  to  be  on  a  level  with 

^ts  upper  border.     If  the  clavicle  is  displaced,  these  variations  will  necessarily  make  the 

peration  more  or  less  difficult,  according  as  the  vessel  is  more  or  less  accessible. 

Tlie  chief  points  in  the  o]teration  of  tying  the  third  portion  of  the  subclavian  artery,  are 

J  follows ;  the  patient  being  placed  on  a  table  in  the  horizontal  position,  and  the  shoulder 

depressed  aa  much  as  possible,  the  integument  should  be  drawn  downwards  upon  the 

Javicle,  and  au  incision  made  through  it  upon  that  bone  from  the  anterior  border  of 

he  Traperius  to  the  posterior  border  of  the  Stemo-mastoid,  to  which  may  bo  added  a  short 

ertical  incision  meeting  the  centre  of  the  preceding;  the  Platysma  and  cervical  fascia 

tiould  be  divided  upon  a  director,  and  if  the  interval  between  the  Trapezius  and  Stemo- 

aastoid  muscles  be  insufficient  for  the  performance  of  the  operation,  a  iM>rtioQ  of  one  or 

both  may  be  divided.    The  external  jugular  vein  will  now  be  seen  towai-da  the  inner  aide 

of  the  wound:  this  and  the  supraBcapular  and  transverse  cervical  iBins  which  terminate 

in  it  should  be  held  aside,  and  if  divided  both  ends  should  be  tied:  the  suprascapular 

artery  should  be  avoided,  and  the  Omo-hyoid  muscle  must  now  be   looked  for,   and 

held  aside  if  necessary.     In  the  space  beneath  this  muscle,  careful  search  must  be  made 

for  the  vessel  ;  the  deep  fascia  having  been  divided  with  the  finger-nail  or  silver  scalpel^ 

the  outer  mai*gin  of  the  Scalenus  muscle  must  be  felt  for,  and  the  finger  being  guided  by 

it  to  the  first  rib,  the  pulsation  of  the  subclavian  artery  will  be  felt  as  it  passes  over  its 

surface.   Tlie  aneuriHrn  needle  raay  then  be  passed  around  the  vessel  from  before  backwards, 

by  which  means  the  vein  will  be  avoided,  care  being  taken  not  to  include  a  branch  of  the 

^brachial  plexus  instead  of  the  artery  in  the  ligature.     If  the  clavicle  is  so  raised  by  the 

ktumour  tnat  the  application  of  the  ligature  cannot  be  eflccted  in  this  situation,  the  artery 

Itnay  be  tied  above  the  first  rib,  or  even  behind  the  Scalenus  muscle  :  the  difficulties  of  the 

|operation  in  such  a  case  will  be  materially  increased,  on  account  of  the  greater  depth  of 

he  artery,  and  alteration  of  the  surroundtBg  parts. 

The  second  part  of  the  subclavian  artery,  from  being  that  portion  which  rises  highest  in 

be  neck,  has  been  considered  favourable  for  theapi>lication  of  the  ligature,  when  it  ia  diffi- 

ult  to  tie  the  ariery  in  the  third  part  of  its  course.     There  are,  however,  many  objections 

Ito  the  opemticiii  in  this  situation.    It  is  necessary  to  divide  the  Scalenus  anticus  muscle, 

lipon  which  lies  the  phrenic  nerve,  and  at  the  inner  side  of  which  is  situated  the  internal 

Dgular  vein ;  and  a  wound  of  either  of  these  structures  might  lead  to  tbe  most  dangerous 

onsequeuces.    Again,  the  ariery  is  in  contact,  below,  with  the  pleura,  which  must  also  be 

ftvoided  ;  and,  lastly,  the  proximity  of  so  many  of  its  larger  branches  arising  internal  to 

"liis  point,  must  be  a  still  further  objection  to  the  operation.     If,  however,  it  hiis  been 

etermined  to  perform  the  operation  in  this  situation,  it  should  be  remembered  that 

It  oocaaionaUy  happens,  that  the  artery  passes  in  front  of  the  Scalenus  anticus,  or  through 
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the  fibres  of  that  muscle;  amd  that  the  vein  sometimes  pasBes  with  the  artery  behind  the 
Scalenus  anticus. 

In  those  cases  of  ftiieuiism  of  the  asillaiy  or  subclavian  artery  which  encroacli  upon  the 
outer  portion  of  the  Scalenus  muscle  to  such  an  extent  that  a  ligature  cannot  be  applied 
in  that  situation,  it  may  be  deemed  advisable,  as  a  hiat  resource,  to  tie  the  first  portion  of 
the  subclaviau  artery.  On  the  left  side,  this  operation  is  quite  impracticable  ;  the  great 
depth  of  the  artery  from  the  surface^  its  intimate  relation  with  the  pleura,  and  its  close 
proiiuiity  to  bo  many  important  veins  and  nerves,  present  a  series  of  difficulties  which 
It  is  impossible  to  ovoroome.  On  the  right  side,  the  operation  is  practicable,  and  has  been 
performed,  though  not  with  succeiss.  The  main  objection  to  the  operation  in  this  situation 
la  the  smalliieaa  of  the  interval  which  usually  exists  between  the  commencement  of  the 
vessel,  and  the  origin  of  the  nearest  branch.  This  otwration  may  be  performed  in  the  fol- 
lowing manner.  The  patient  being  placed  on  the  table  la  the  horizontal  position^  with  the 
neck  extended,  an  incision  should  be  made  parallel  with  the  inner  part  of  the  clavicle^  and 
a  second  along  the  inner  border  of  the  Sterno-mastoid,  meeting  it  at  right  angles.  The 
sternal  attachment  of  tbe  Steruo-mastoid  may  now  be  divided  on  a  director,  and  turned 
outwards;  a  few  small  arteries  and  veins,  and  occasionally  the  anterior  jugular,  must  bo 
avoided,  and  the  Sterno-hyoid  and  thyroid  muscles  divided  in  the  same  manner  as  the 
preceding  muscle.  After  tearing  through  the  deep  fascia  with  the  finger-nail,  the  internal 
jugular  vein  will  be  seen  ci-ossing  the  subclavian  artery;  this  should  be  pressed  aside,  and 
the  artery  secured  by  piissiug  the  needle  from  below  upwards,  by  which  the  pleura  is  more 
effectually  avoided.  Tlie  exact  position  of  the  vagaa  nerve,  the  recurrent  laryngeal,  the 
phrenic  and  Hyiarnvthetic  nerves,  should  be  remembered,  and  the  ligature  ah oula  be  applied 
near  the  origin  of  the  vertel'ral,  in  order  to  afiord  as  much  room  as  possible  for  the  rorma- 
tion  of  a  coagidum  between  the  ligature  and  the  origin  of  the  vesseL  It  should  be 
remembered,  that  the  right  subclavian  artery  is  occasionally  deeply  placed  in  the  firet  part 
of  its  course,  when  it  arises  from  the  left  aide  of  the  aortic  aich,  and  passes  in  such  oasea 
behind  the  oesophagus,  or  between  it  and  the  trachea* 

Collateral  Circulation.  After  ligature  of  the  third  part  of  the  subclavian  artery,  the 
collateral  circulation  is  mainly  established  by  three  sets  of  vessels, 

^  I.  A  posterior  set,  consiatmg  of  the  suprascapular  and  posterior  scapular  branches  of 
the  aubckvian,  which  anastomosed  with  the  infrascapular  from  the  axillary. 

*  a.  An  internal  set,  produced  by  the  connection  of  the  internal  mammary  on  the  one 
hand,  with  the  short  and  long  thoracic  arteries,  and  the  infrascapular  on  the  other. 

'  3.  A  middle  or  axillary  set,  which  consisted  of  a  number  of  small  vessels  derived  from 
branches  of  the  subclavian,  above;  and  passing  through  the  axilla,  to  terminate  either  in 
the  main  trunk,  or  Bome  of  the  branches  of  the  axillary,  below.  This  last  set  presented 
most  conspicuously  the  peculiar  character  of  newly-formed,  or,  rather,  dilated  arteries,* 
being  excessively  tortuous,  and  forming  a  complete  plexus. 

'  The  chief  agent  in  the  restoration  of  the  axillarv  artery  below  the  tumour,  was  the 
infrascapular  artery,  which  communicated  most  freely  with  the  internal  mammarj',  supra* 
scapular,  and  posterior  scapular  branchea  of  the  subclavian,  from  all  of  which  it  received 
80  great  an  lunux  of  blood  as  to  dilate  it  to  three  times  its  natural  niz^* 
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115.— Plan  nf  the  Branches  of  the  Right 
Subclavian  Artery. 


These  are  four  in  number.  Three 
arising  from  the  first  portion  of  the  vessel, 
the  vertebral,  t!ie  internal  mammary,  and 
the  thyroid  axis;  and  one  from  the  second 
portion,  the  superior  iutercostiiL  The 
vertebral  arises  from  the  upi>er  and  back 
part  of  the  first  portion  of  the  artery;  the 
thyroid  axis  from  the  front,  and  the  in- 
ternal manimary  from  the  under  part  of 
this  vessel.  The  superior  inlercostid  is 
given  off  from  the  upper  and  back  part 
of  the  second  portion  of  the  artery.  On 
the  left  side,  the  second  portion  usually 
gives  off  no  branch,  the  superior  inter- 
costal arising  at  the  inner  aide  of  the 
Scalenus  anticus.     On  both  sides  of  the 

•  Guv's  Hospital  Reports,  vol.  i.  1836.  Case  of  axillary  aneurism,  in  which  Mr.  Aston  Key 
had  tied  the  subclavian  artery  on  the  outer  edge  of  the  Scalenus  muscle,  twelve  years  pre- 
viously. 


\t:rterral. 
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tK)dy,  the  first  three  branches  arise  close  together  at  the  inner  margin  of  tlie  Sca- 
lenus anticns;  in  the  majority  of  cases,  a  free  interTai  of  half  an  inch  (o  an  incli 
existing  between  the  commencement  of  the  artery  and  the  origin  of  the  nearest 
branch;  in  a  smaller  number  of  cases,  an  interval  of  more  than  an  inch  exists, 
never  exceeding  an  inch  and  three-quarters.  In  a  very  few  instancen,  the  interval 
has  been  found  less  than  half  an  inch. 

The  Vertebkal  Artery  (fig.  212)  is  generally  the  first  and  largest  branch  of 
the  snUclavian;  it  arises  from  the  upper  and  back  part  of  the  first  portion  of  tho 
vessel,  and,  passing  upwards,  enters  the  foramen  in  the  transverse  process  of  the 
sixth  cervical  verteljra,  and  ascends  through  the  foramina  in  the  transverse  processea 
of  all  the  vertebrtE  above  this.  Above  the  upper  border  of  the  axis,  it  inclines  out- 
wards and  upwnrds  to  the  foramen  in  the  trnn.sverse  process  of  the  atla.",  through 
which  it  passes;  it  then  winds  backwards  behind  its  orticolar  proccj's,  runs  in  a 
deep  groove  on  t!ie  surface  of  the  posterior  arch  of  this  bone,  and,  piercing  the 
posterior  <xrcipito~atloid  ligament  and  dura  ranter,  enters  the  skull  through  the 
foramen  magnum.  It  then  passes  in  front  of  the  medulla  oblongnta,  and  unites 
with  the  vessel  of  the  opposite  side  at  the  lower  border  of  the  pons  Varolii,  to 
form  the  basilar  artery. 

At  its  origin,  it  is  situated  behind  the  internal  jugular  vein,  and  inferior  thyroid 
artery;  and,  near  the  spine,  lies  between  the  Longus  colli  and  Scalenus  anticus 
muscles,  having  the  thomcic  duct  in  front  of  it  on  the  left  side.  Within  the  foramina 
forme<l  by  the  transverse  processes  of  the  vertebra-,  it  is  accompanied  by  a  plexus 
of  nerves  from  the  symimthetic,  and  lies  lietween  the  verteljral  vein,  which  is  in 
front,  and  the  cervical  nerves,  which  issue  from  the  intervertehral  foramina  behind 
it.  Whilst  winding  round  the  articular  process  of  the  atlas,  it  U  contained  in  a 
triangular  sjiace  formed  by  the  Kectus  posticus  minor,  the  Superior  and  Inferior 
oblique  muscles;  and  is  covered  by  llie  Rectus  posticus  mujor  and  Complcxus. 
Within  the  skull,  as  it  winds  round  the  medulla  oblongata,  it  is  placed  between  tho 
hypoglossal  nerve  and  the  anterior  root  of  the  suboccipital  nerve. 

Branches.  These  may  be  divided  into  two  sets,  those  given  off  in  the  neck,  and 
those  within  the  cranium. 


Cervical  Branches. 

Lateral  spina!. 
Musculoi'. 


Cranial  Branches. 

Posterior  meningeal. 
Anterior  spinal. 
Posterior  spinal. 
In  fer ior  ce rebe liar. 


The  lateral  spinal  hranrhn  enter  the  spinnl  canal  tlirough  the  intervertebral 
foramina,  eacli  dividing  into  two  branches.  Of  these,  one  passes  along  the  roots 
of  the  nerves,  to  supply  the  spinal  cord  and  its  membranes,  anastomosing  with  tho 
otlier  spinal  arteries;  the  other  is  distributed  to  the  jjosterior  surface  of  the  bodies 
of  the  vertebrne. 

Mtfseular  branches  are  given  off  to  the  deep  muscles  of  the  neck,  where  the 
vertebral  artery  curves  round  the  articular  process  of  the  atlas.  They  anastomose 
with  the  occipital  and  deep  cervical  .irteries. 

The  posterior  meningeal  are  one  or  two  small  branches  given  off  from  the 
vertebral  opposite  the  foramen  magnum.  They  ramify  between  the  bone  and  dura 
mater  in  the  cerebellar  fossa%  and  supply  the  falx  cerebelli. 

The  anterior  spinal  m  a  small  branch,  larger  thsin  the  posterior  spinal,  which 
arises  near  the  terminntion  of  the  vertel»ral,  and  unites  with  its  fellow  of  the 
opposite  side  in  front  of  tlie  medulla  ohlongaln.  The  single  trunk  thus  formed, 
descends  a  short  distance  on  the  front  of  \\\q  spinal  cord,  and  joins  with  a 
succession  of  small  l>rnnchcs  which  enter  the  spinal  canal  through  soine  of  tho 
intervertebral  foramina;  these  branches  arc  derived  from  the  vertebral  and  ascend- 
ing cervical,  in  the  neck;  from  the  intercostal,  in  the  dorsal  region;  and  from  the 
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lumbar,  ilio-lumbar,  and  lateral  sacral  arteries  in  the  lower  part  of  tlie  spine.  They 
unite,  bj  means  of  ascending  and  descending  lirnnclieB,  to  form  a  single  anterior 
median  artery*  which  extends  as  far  as  the  lower  part  of  the  J^pinal  cord.  This 
veeael  is  placed  beneath  the  pia  mater  along  the  anterior  median  tisaure;  it  supplies 
that  membrane  and  the  aubstiince  of  the  cord,  and  sends  off  branches  at  its  lower 
part,  to  be  distributed  to  the  cauda  equina. 

The  posterior  sjiinal  arises  from  the  vertebral,  at  the  side  of  the  medulla 
oblougata;  passing  backwards  to  the  posterior  aspect  of  the  spinal  cord,  it  descends 
on  either  side,  lying  behind  the  posterior  roots  of  the  spinal  nerves;  and  is 
reinforced  by  a  succession  of  small  branches,  which  enter  the  spinal  canal  through 
the  interverte^bral  foramina,  and  by  which  it  ia  continued  to  the  lower  part  of  the 
cord,  and  to  tlie  cauda  equina.  Branches  from  these  vessels  form  a  free  anasto- 
mosis round  the  posterior  roots  of  the  spinal  nerves,  and  communicate,  by  means 
of  very  tortuous  transverse  branches,  with  the  vessel  of  the  opposite  side.  At  its 
commencement,  it  gives  off  an  ascending  branchy  which  terminates  on  the  Fid©  of 
the  fourth  ventricle. 

The  inferior  cerebellar  artery,  the  largest  branch  of  the  vertebral,  winds  back- 
wards round  the  upper  part  of  the  medulla  oblongata,  passing  between  the  origin 
of  the  spinal  accessory  and  pneumogastric  nerves,  over  the  restiform  body,  to  the 
under  surfacei  of  the  corcbelluni,  where  it  divides  into  two  branches;  an  internal 
one,  which  la  continued  backwards  to  the  notch  between  the  two  hemispheres  of 
the  cerebellum;  and  an  external  one,  which  supplies  the  under  surface  of  the 
cerebellum,  as  far  as  its  outer  border,  where  it  anastomoses  with  the  superior 
cerebellar.  Branches  from  this  artery  supply  the  choroid  plexus  of  the  fourth 
ventricle. 

The  Basilar  artery^  so  named  from  its  position  at  the  base  of  the  skull,  is  a 
single  trunk,  formed  by  the  junction  of  the  two  vertebral  arteries;  it  extends 
from  the  jvosterior  to  the  anterior  border  of  the  pons  Varolii,  where  it  divides  into 
two  terminal  branches,  tlie  posterior  cerebral  arteries.  Its  branches  are,  on  each 
«ide,  the  following  : 

Transverse,  Superior  cerebellar. 

Anterior  cerebellar.  Posterior  cerebral. 

The  transverse  branches  supply  the  pons  Varolii  and  adjacent  parts  of  tJie 
brain;  one  accompanies  the  auditory  nerve  into  the  internal  auditory  meatus;  and 
another  of  larger  size,  passes  along  the  crua  cerebelli,  to  be  distributed  to  the 
anterior  border  of  the  under  surface  of  the  cerebellum.  It  is  called  the  anterior 
{inferior)  cerebellar  arten/. 

The  superior  cerehellar  arteries  arise  near  the  termination  of  the  basilar.  They 
wind  round  the  crus  cerebri,  close  to  the  fourth  nerve,  and,  arriving  at  the  upper 
surface  of  the  cerebellum,  divide  into  branches  which  ramify  in  the  pia  mater  and 
anastomose  with  the  inferior  cerebellar.  Several  branches  are  given  to  the  pineal 
gland,  and  also  to  the  velum  interjjositum. 

The  posterior  cerebral  arteries,  the  two  terminal  branches  of  tlie  basilar,  are 
larger  than  the  preceding,  from  which  tliey  are  separated  near  their  origin  by  the 
third  nerves.  Winding  round  the  crua  cerebri,  they  pass  to  the  under  surface  of 
the  posterior  lobes  of  the  cerebrum,  which  they  supply^  anastomosing  with  the 
anterior  and  middle  cerebral  arteries.  Near  their  origin,  they  receive  the 
posterior  communicating  arteries  from  the  internal  carotid,  and  give  off  numerous 
branches,  which  enter  the  posterior  perforated  spot.  They  also  give  off  a  branch, 
the  posterior  choroid,  which  supplies  the  velum  interpositum  and  choroid  plexus, 
entering  the  interior  of  the  brain  beneath  the  posterior  border  of  the  corpus 
caJlosum. 

Circle  of  If 'Hits.  The  remarkable  anastomosis  which  exists  between  the  branches 
of  the  internail  carotid  and  vertebral  arteries  at  the  hti»e  of  the  brain,  constitutea 
the  circle  of  Willis.  It  is  formed,  in  front,  by  the  anterior  cerebral  and  anterior 
communicating  arteries;  on  each  side,  by  the  trunk  of  the  internal  carotid,  and  tlie 
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posterior  communicating;  behind,  by  tlie  posterior  cerebral,  and  point  of  the  b&ailar. 
It  ia  by  this  anastomoisis  that  the  cerebral  circulation  is  equalized,  and  provision 
made  for  effectually  carrying  it  on  if  one  or  more  of  the  branches  are  obliterated. 
The  parts  of  the  brain  included  within  this  arterial  circle  are,  the  lamina  cinerea, 
the  commissure  of  the  optic  nerves,  tlie  infundibulum*  the  tuber  cinereum,  the 
corpora  albicantia,  and  the  pars  perforata  postlca. 

The  Thyroid  Axis  is  a  short,  thick  trunk,  which  arises  from  the  fore  part  of 
the  first  portion  of  the  subclavian  artery,  clos^e  to  the  inner  side  of  the  Scalenus 
auticus  muscle,  and  divides,  almost  immediately  after  its  origin,  into  three 
branches,  t!ie  inferior  thyroid,  suprascapular,  and  transversalis  colli. 

The  Inferior  Tdyroid  Artery  passes  upwards,  in  a  serpentine  course,  behind 
the  eheath  of  the  common  carotid  vessel  and  sympathetic  nerve  (the  middle 
cervical  ganglion  resting  upon  it),  aud  is  distributed  to  the  under  surface  of  the 
thyroid  glnnd,  anastomosing  with  the  superior  thyroid,  and  with  the  correspond- 
ing artery  of  the  opposite  side.     Its  branches  are  the 

Laryngeal.  (Esophageal. 

Tracheal.  Ascending  cervical. 

The  ^or?/n^«a/ branch  ascends  upon  the  trachea  to  the  back  part  of  the  larynx, 
and  supplies  the  muscles  and  the  mucous  membrane  of  this  part. 

The  tracheal  branches  are  distributed  upon  the  trachea,  anastomosing  below 
with  the  bronchial  arteries. 

The  asophageal  branches  are  distributed  to  the  a^pophagus. 

The  ascending  cervical  18  a  small  branch  which  arises  from  the  inferior  thyroid, 
just  where  that  vessel  ia  passing  behind  the  common  carotid  artery,  aud  runs  up 
the  neck  in  the  interval  between  the  Scalenus  anticus,  and  Rectus  anticus  major. 
It  gives  branches  to  the  muscles  of  the  neck,  which  communicate  with  those  sent 
out  from  the  vertebral,  and  sends  one  or  two  through  the  intervertebral  foramina, 
along  the  cervical  nerves,  to  supply  the  bodies  of  the  vertebrae,  the  spinal  cord, 
and  \l&  membranes. 

The  Suprascapular  Artery,  smaller  than  the  transversalis  colli,  passes 
©bliquely  from  within  outwards,  across  the  root  of  the  neck.  It  at  first  liee  on 
the  lower  part  of  the  Scalenus  anticus,  being  covered  by  the  Sterno-mastoid;  it 
then  crosses  the  subclavian  artery,  and  runs  outwards  behind  and  parallel  with 
the  clavicle  and  Subclavius  muscle,  and  beneath  the  posterior  belly  of  the  Omo- 
hyoid, to  the  superior  border  of  the  scapula,  where  it  passes  over  the  transverse 
ligament  of  the  scapula  to  the  supraspinous  fossa.  In  this  situation  it  lies  close 
to  the  bone,  and  ramifies  between  it  and  the  Supraspinatus  muscle,  to  which  it  is 
mainly  distributed,  giving  off  a  communicating  branch,  which  crosses  the  neck  of 
the  scapula,  to  reach  the  infraspinous  fossa,  where  it  anastomoses  with  the  dorsal 
branch  of  the  subscapular  artery.  Besides  distributing  branches  to  the  Stemo- 
mastoid,  and  neighbouring  muscles,  it  gives  off  a  supra-acroraial  branch,  which, 
piercing  the  Trapezius  muscle,  supplies  the  cutaneous  surface  of  the  acromion, 
anastomosing  with  tlie  acromial  thoracic  artery.  As  the  artery  passes  across  the 
suprascapular  notch,  a  branch  descends  into  the  subscapular  fossa,  ramifies  beneath 
that  muscle,  and  anastomoses  with  the  posterior  and  fiubscapular  arteries.  It  also 
supplies  the  shoulder  joiut. 

The  Transversalis  Colli  passes  transversely  outwards,  across  the  upper  part 
of  the  subclavian  triangle,  to  the  anterior  margin  of  the  Trapezius  muscle,  beneath 
which  it  divides  into  two  branches,  the  superficial  cervical,  and  the  posterior 
scapular.  In  its  passage  across  the  neck,  it  crosses  in  front  of  the  Scaleni  muscles 
and  the  brachial  plexus,  between  the  divisions  of  which  it  sometimes  passes, 
and  is  covered  by  the  Flatysma,  Sterno-raastoid,  Omo-hyoid,  and  Trapezius 
muscles. 

The  iitperjicial  cervical  ascends  beneath  the  anterior  margin  of  the  Trapezius, 
distributing  branches  to  it,  and  to  the  neighbouring  muscles  aud  glands  in  the 
neck. 


is  cflverpfl  by  the  Rhomboid  muscles,  supplying  thoso,  thf  Latissiraus  dorsi  ami 
TrtipeKiiis,  and  auastomoBing  with  the  suprascapular  and  subscapular  arteries,  and 
with  the  poflterior  branches  of  some  of  the  intercostal  arteries. 

PwuliarUies.  The  svperficiai  cervical  freouently  arises  aa  a  separate  branch  from  the 
thyroid  axis;  and  tbo  posterior  scapular,  irom  the  third,  more  rarely  from  the  socoud, 
part  of  the  subclaTian. 

The  Tntkhxal  Mammahy  arises  from  the  under  surface  of  the  first  portion  of 
the  subclavian  artery,  opposite  the  thyroid  axis.  It  descends  behind  the  clavicle, 
to  the  inner  surface  of  the  anterior  wtili  of  the  chest,  resting  upon  the  costal 
cartilages,  a  short  distance  from  the  margin  of  the  sternum;  and,  at  the  interval 
hetween  the  sixth  and  seventh  cartilages,  divides  into  two  branches,  the  muMtulo- 
phrenic,  and  i^uperior  epigastric. 

At  its  origin,  it  is  covered  by  the  internal  jugular  and  subclavian  veins,  and 
crossed  by  the  plirenie  nerve.  In  the  upper  part  of  the  thorax,  it  lies  upon  the 
costal  cartilages,  and  internal  Intercostal  museles  in  front,  and  is  coveretl  by  the 
pleura  helund.  At  the  lower  part  of  the  thorax,  the  Triangularis  sterni  separates 
this  vessel  from  the  pleura.  It  is  aceompanied  by  two  veins,  which  join  at  the 
upper  part  of  the  thorax  into  a  single  trunk. 

The  branches  of  the  internal  mammary  are, — 

Cornea  nervi  phrenici  (superior  phrenic).  Anterior  intercostal. 

Mediastinal.  Perforating. 

Pericardiac.  Musculo-phrenic, 

Sternal.  Superior  epigastric. 

The  comes  nrrri  phrenici  (superior  phrenif<\  is  a  long  slender  branch,  which 
ftcconipanioB  the  phrt-nic  nerve,  between  tbe  pleura  and  perieardium,  to  tlie 
Diaphragm,  to  Avliich  it  is  distributed;  nmij*tomosiug  with  the  other  phrenic 
arteries  from  the  internal  nutmrnary,  and  abdominal  aorta. 

The  mediasfinni  hranehes  are  small  vessels,  which  are  distributed  to  the  areolar 
tissue  in  the  anterior  mediastinum,  and  the  remains  of  the  thymus  gland. 
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The  pericardiac  branchet  supply  the  upper  part  of  the  pericardium,  the  lower 
part  receiving  branches  from  the  musculo-phreuic  artery.  Some  sternal  branchoA 
we  distributed  to  the  Triangularis  stcnii,  and  both  surfaces  of  the  sternum. 

The  anterior  intercostal  arteries  supply  the  five  or  six  upper  intercostal  spaces. 
The  branch  corresponding  to  each  space  paSBea  outwards,  and  soon  divides  into 
two,  which  run  alon;*:  the  opposite  borders  of  the  ribs,  and  inosculate  with  the 
intercostal  arteries  from  ihe  aorta.  They  are  at  first  situated  between  the  pleura 
and  the  internal  Iiitercostul  muscles,  and  then  between  the  two  layers  of  thc«e 
muscles.  They  supply  the  Intercostal  and  Pectoral  muscles,  and  the  mammary 
gland. 

The  perforating  arteries  correspond  to  the  five  or  six  upper  intercostal  spaces. 
They  arise  from  the  internal  mammary,  pass  forwards  through  the  intercostal 
spaces,  and  curving  outwards,  supply  the  Pectoralia  major,  an<i  the  integument. 
Those  which  correspond  to  the  first  three  spaces,  are  distributed  to  the  ommmary 
gland.     In  females,  during  lactation,  these  branches  are  of  large  size. 

The  musculo'phrenic  artery  is  directed  obliquely  downwards  and  outwards, 
behind  the  cartilages  of  the  false  ribs,  perforating  the  Diaphragm  at  the  eighth  or 
ninth  rib,  and  terminating,  considerably  reduced  in  size,  opposite  the  last  inter- 
costal space.  It  gives  off  anterior  intercostal  arteries  to  each  of  the  intercostal 
spaces  across  whirli  it  passes;  they  diminish  in  size  as  the  spaces  decrease  in  length, 
and  are  distributeil  in  a  manner  precisely  similar  to  the  anterior  intercostals  from 
the  internal  mammary.  It  also  gives  branches  backwards  to  the  Diaphragm,  and 
downwards  to  the  abdominal  muscles. 

The  superior  epigastric  contimies  in  the  original  direction  of  the  internal 
mammary,  descends  behind  the  Rectus  muscle,  and  perforating  its  sheath,  divides 
into  branches  which  supply  the  Rectus,  anastomosing  with  the  epigastric  artery 
from  the  external  iliac.  Some  vessels  perforate  the  sheath  of  the  Rectus,  and 
supply  the  muscles  of  the  abdomen  and  the  integument,  and  a  small  branch  which 
passes  inwards  upon  the  side  of  the  ensiform  apjjendix,  anastomoses  in  front  ot 
that  cartilage  with  the  artery  of  the  opposite  side. 

The  Superior  Ixtercostal  arises  from  the  upper  and  back  part  of  the  sub- 

lavian  artery,  beneath  the  anterior  scalenus  on  the  right  pide,  and  to  the  inner  side 

if  the  muscle  on  the  left  side.     Passing  backwards,  it  gives  off  the  deep  cervical 

•ranch,  and  then  descends  behind  the  pleura  in  front  of  the  necks  of  the  first  two 

ibflyftod  inosculates  with  the  first  aortic  intercostal.     In  the  first  intercostal  space, 

gives  off  a  branch  which   is  distributed    in  a  similar   manner  with  the   aortic 

tercostals.     The  branch  for  the  second  intercostal  space  usually  joins  with  one 

om  the  first  aortic  intercostaL     Each  intercostal  gives  off  a  branch  to  the  posterior 

ipinal  muscles,  and  a  small  one,  which  passes  through   the   corresponding  inter- 

ertebral  foramen  to  the  spinal  cord  nnd  its  membranes. 

The  deep  cervical  branch   {profunda  cervicis)  arises,  in  most  cases,  from   the 

perior  intercostal,  and  is  analogous  to  the  posterior  branch  of  an  aortic  intercostal 

tery.     Passing  backwards,  between  the  transverse  process  of  the  seventh  cervical 

rtebra  and  the  first  rib,  it  runs  up  the  back  part  of  the  neck,  between  the  Com- 

ilexus  and  Semispinalis  colli  muscles,  as  high  as  the   axis,  supplying  these  and 

Ijaceot  muscles,   and  anastoraosiug  with  the   arteria  princeps    cervicis  of  the 

:cipital,  and  with  branches  which  pass  outwards  from  the  vertebral. 


I 


SiJHGiCAL  Anatomy  of   the  Axilla. 

The  Axilla  is  a  conical  space,  situated  between  the  upper  and  lateral  part  of 

i6  chest,  and  the  inner  side  of  the  arm. 

Boundaries.  Its  apex,  which  is  directed  upwards  towards  the  root  of  the  neck, 
iCorresponds  to  the  interval  between  the  two  Scaleni  on  the  first  rib.  The  haxe, 
directed  downwards,  is  formed  by  the  integument,  aud  a  thick  layer  of  fascia, 
extending  between  the  lower  border  of  the  Pectoralis  major  in  front,  and  the  lower 
border  of  the  Latissimus  dorsi    behind;  it  is   broad  internally,  at  the  chest,   but 
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narrow  and  pointed  externally^  at  the  arm.  The  anterior  boundary  is  formed  by 
the  Pectoralis  niHJor  nml  minor  niupcles.  the  Ibrnier  covering:  the  whole  of  the 
anterior  wail  of  the  axilla,  tht*  latter  covering  only  its  central  part.  The  posterior 
boundari/,  which  extends  somewhat  lower  than  the  anterior,  is  formed  l>y  the  Suh- 
scapularie  above,  the  Teres  major  and  Latissimus  dorsi  below.  On  the  inner  fide 
are  the  lirst  four  ribs  with  their  correspouiling  Intercostal  muBcles,  and  part  of  the 

a  1 7.— The  Axillary  Artery,  and  its  Bi-ancbea. 


Serratus  mnpniis.  On  the  outer  side,  where  the  anterior  and  posterior  boundaries 
converge,  the  ppace  is  narrow,  and  bounded  by  the  humerus,  the  Coraco-brachialia 
and  Biceps  muscles. 

Contejits.  This  space  contains  the  axillary  vessels,  and  brachial  piexasof  nervw 
with  their  branches^  some  branches  of  the  intercostal  nerves,  and  a  large  number 
of  lymphatic  glands,  all  connected  together  by  a  quantity  of  fat  and  loose  areolar 
tispue. 

Their  T*osition.  The  axillary  artery  and  vcin»  with  the  brachial  plexue  of  nerven, 
extend  obliquely  along  the  outer  boundary  of  the  axillary  space,  from  its  apex  to 
ita  base,  and  are  placed  much  nearer  the  anterior  than  the  posterior  wall,  the  vein 
lyinp  to  the  inner  or  thorneic  t*ideof  the  artery,  and  altoofether  concealing  it.  At 
the  fore  part  of  (he  axillary  j^pace,  in  contact  wJtIi  the  Pectoral  muscles,  are  the 
thoracic  branches  of  the  axillary  arlery,  and  along  the  anterior  margin  of  the 
axilla,  the  long  thoracic  artery  extends  to  the  side  of  the  chest.  At  the  back  part, 
in  contact  with  the  lower  margin  of  the  Subscapularis  muscle,  are  the  aubscapulaf 
vessels  and  nerves;  wiiiidin«2:  around  the  lower  border  of  thia  muscle,  is  the  dor- 
salia  scapula^  nrtery  and  veins;  and  towards  the  outer  extremity  of  the  muscle, 
the  posterior  circumflex  vessels  and  nerve  are  seen  curving  backwards  to  the 
shoulder. 

Along  the  inner  or  thoracic  side,  no  vessel   of  any  importance  exiate,  its  upper 
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being  crossed  by  a  few  small  branches  from  the  superior  thoracic  artery. 

fiere  are  some  important  nerves,  however,  in   this  situation;   viz.,  the  posterior 

Iftboracic  or  external  respiratory  nerve,  descending  on  the  stirface  of  the  Serratus 

nus,  to  which  it  is  distributed;  and  perforating   the  upper  and  anterior  part 

of  this  wall,  the  intercos to- humeral  nerves,  which  pass  across  the  ariila  to   the 

inner  side  of  the  arm. 

The  cavity  of  tlie  axilla  is  filled  by  a  quantity  of  loose  areolar  tissue,  a  large 
number  of  small  arteries  and  veins,  all  of  which  are,  however,  of  inconsiderable 
size,  and  numerous  lymphatic  glands;  these  ore  from  ten  to  twelve  in  number,  and 
situated  chiefly  on  the  thoracic  side,  and  lower  and  back  part  of  this  space. 

The  student  should  attentively  consider  the  relation  of  the  vessels  and  nerves 
^in  the  several  parts  of  the  axilla;  for  it  not  unfrequently  happens,  that  the  surgeon 
called  upon  to  extirpate  diseased  glands,  or  to  remove  a  tumour  from  this 
Isituation.  In  performing  such  an  operation,  it  will  be  necessary  to  proceed  with 
juch  caution  in  the  direction  of  the  outer  wall  and  apex  of  the  space,  its  here  the 
FaxiUary  vessels  will  be  in  danger  of  being  wounded.  Towards  the  posterior  wall, 
lit  will  be  necessary  to  avoid  the  subscapular,  dorsalis  scapulce,  and  posterior 
[circumflex  vessels,  and,  along  the  anterior  wall,  the  thoracic  branches.  It  is  only 
lalong  the  inner  or  thoracic  wall,  and  in  the  centre  of  the  axillary  cavity,  that 
Ittiere  are  no  vessels  of  any  importance;  a  fortunate  circumstance,  for  it  is  in  this 
Tpituation  more  especially  that  tumours  requiring  removal,  are  usually  situated. 

Thk  Axillaby  Artery. 

The  axillary  artery,  the  continuation  of  the  subclavian,  commences  at  the 
power  border  of  the  first  rib,  and  terminates  at  the  lower  border  of  the  tendons  of 
the  Latissinius  dorsi  and  Teres  mafor  muscles,  where  it  takes  the  name  of  hrachial. 
Its  direction  varies  with  the  position  of  the  limh:  when  the  arm  lies  by  the  side 
»f  the  chest,  the  vessel  forms  a  gentle  curve,  the  convexity  being  upwards  and 
outwards;  when  it  is  directed  at  right  angles  with  the  trunk,  the  vessel  is  nearly 
itraight;  and  when  it  is  elevated  still  higher,  the  artery  describes  a  curve,  the  con- 
avity  of  which  is  directed  upwards.  At  its  commencement  the  artery  is  veiy 
Seeply  situated,  but  near  its  termination  is  superficial,  being  covered  only  by  the 
cin  and  fascia.  The  description  of  the  relations  of  this  vessel  is  facilitated  by 
division  into  three  portions,  the  first  portion  being  that  above  the  Pectoralis 
inor;  the  second  portion,  beneath;  and  the  third,  below  that  muscle. 
The  ^first  portion  of  the  axillary  artery  is  in  relation,  in  front,  with  the 
,_cUvicular  portion  of  the  Pectoralis  major,  the  costo-coracoid  membrane,  and  the 
ephnlic  vein;  behind^  with  the  first  intercostal  space,  the  corresponding  Inter- 
ostal  muscle,  the  first  serration  of  the  Serratus  magnus,  and  the  posterior 
[loracic  nerve;  on  its  outer  side  with  the  brachial  plexus,  from  which  it  is 
eparated  by  a  little  cellular  interval;  ou  its  inner,  or  thoracic  side,  with  the 
ciliary  vein. 

Relatioxs  of  First  Portion  ok  the  Axillary  Artery. 

Infrotit. 
PfiotoraUs' major. 
Costo-coracoid  membrane. 
Cephalic  vein. 


Brachial  plexus. 


Axillary    \ 
Artery,       l 

^?ir»t  portion.    ' 


Inner  side. 
Axillary  vein, 


Behind. 

First  Intercostal  space,  and  Intercostal  muscle. 
First  serration  of  Serratus  maguus. 
Posterior  thoracic  nerve. 
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The  second  portion  of  tlie  axillary  artery  lies  beneath  the  Pectoralia  minor. 
It  is  covered,  in  fronts  by  the  Pectoralts  major  and  minor  muscles;  behind.,  it  is 
aeparated  from  the  Subscapularia  by  a  cellular  interval;  on  the  iftner  side^  it  is  in 
contact  with  the  axillary  vein.  The  brachial  plexus  of  nerves  f^urrounds  the  artery, 
And  separates  it  from  direct  contact  with  the  vein  and  adjacent  muscles. 

Relations  or  Second  Portion  of  the  Axillary  Artery. 

In  front* 
Pectoralia  major  and  minor. 


Ovtfr  side. 
Outer  cord  of  plexus. 


/     Aiillary     \ 

Arte  17.       , 

y  S«ooad  porttOD.  / 


Inner  side. 
Axillary  vein. 
Inner  cord  of  plexus. 


BeJiind, 
Subscapularis. 
Posterior  cord  of  plexus. 

The  third  portion  of  the  axillary  artery  lies  below  the  Pectoralis  minor.     It  is 

in  relation^  in  fronts  with  the  lower  border  of  the  Pectoralis  major  above,  being 
covered  only  by  the  integument  and  fascia  below;  behind^  with  the  lower  part  of 
the  Subscapularis,  and  the  tendons  of  the  Latissimug  dorsi  and  Teres  major;  on 
its  outer  side^  with  the  Coraco-brachialis;  on  its  inner^  or  thoracic  side,  with  the 
axillary  vein.  The  brachial  plexus  of  nerves  bears  the  following  relation  to  the 
artery  in  this  part  of  its  course:  on  the  outer  side  is  the  median  nerve,  and  the 
musculo-cataneouB  for  a  short  distance;  on  the  i?mer  side^  the  uln-«r,  the  internal, 
and  lesser  internal  cutaneous  nerves;  and  hehind^Alw  musculo-ppiral^and  circumflex, 
the  latter  extending  only  to  the  lower  border  of  the  Subscapularis  muscle. 

Relations  of  Third  Portion  of  the   Axillary  Artery. 

In  front. 
Integument  and  faacia. 
Pectoralis  major. 


Outer  tide. 
Coraco-b  racb  i  al  is. 
Median  nerve. 
Muscalo-cutaneous  nerve. 


Anillary 

Artery. 

Third  portion. 


Inner  tide. 
Ulnar  nerve. 

Internal  cutaneous  nerves. 
Axillary  vein. 


Subscapularis, 

Tendons  of  Latissimua  dorsi,  and  Terea  major. 

Muaculospital,  and  circumdex  nerves. 

Pefiuliarilies.  The  axillary  artery,  in  about  one  cftwe  out  of  every  ten,  gives  off  a  large 
branch,  which  forma  either  one  of  the  arteries  of  the  fore-arm,  or  a  large  muscular  trunk. 
In  the  first  set  of  cases,  this  artery  i*  most  frequently  the  radial  (i  in  \\)^  sometimes  the 
ulnar  {i  in  jz),  and,  very  rarely,  the  interosseous  (1  in  506}.  In  the  second  set  of  cases, 
the  trunk  ha.s  been  found  to  give  origin  to  the  subscapular,  circumflex,  and  profundA 
arteries  of  the  arm.  Sometimes,  only  one  of  the  circumflex,  or  one  of  the  profunda 
arteries,  arose  from  the  trunk.  In  these  cases,  the  brachial  plexus  surrounded  the  trunk 
of  the  branches,  and  nut  the  main  vessel. 

Surgical  Anatomy.  The  student  having  carefully  examined  the  relations  of  the  axillary 
artery  in  its  various  parts^  nhould  now  conHider  in  what  situation  compression  of  this 
vessel  may  be  most  easily  effected,  and  the  best  iwsition  for  the  application  of  a  ligature 
to  it  when  necessary. 

Compre*s\on  of  the  vessel  is  required  in  the  removal  of  tumours,  or  in  amputation  of 
the  upper  part  of  the  arm;  and  the  only  situation  in  which  this  can  he  effecttially  made, 
is  in  the  lower  part  of  its  course ;  by  pressing  on  it  in  this  situation  from  within  outwards 
against  the  humerus,  the  circulation  may  be  effectually  suspended. 
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The  applicjition  of  a  liffoture  to  the  ojiOary  arttry  may  be  required  to  eases  of  aueurism 
of  the  upi>er  part  of  the  brachial;  and  there  are  only  two  aiiuationa  in  which  it  (»n  be 
aecured,  viz.,  in  the  first  and  in  the  third  parts  of  its  course;  for  the  axillary  artery  at  its 
central  part  is  so  deeply  seatt'd,  and,  at  the  same  time,  so  closely  stirrounded  with  large 
nervous  tninka,  that  the  application  of  a  ligature  to  it  in  that  situation  would  bo  almost 
impracticable. 

In  tlje  third  part  of  its  course,  the  operation  is  more  simple,  and  may  be  perfom^ed  in 
the  following  manner: — The  patient  being  placed  on  a  bad,  and  the  arm  separated  from 
the  side,  with  the  hand  8upinated,the  head  of  the  humerus  is  felt  for,  and  an  iucision  made 
through  the  integument  over  it,  about  two  inches  in  length,  a  little  nearer  to  the  anterior 
than  the  posterior  fold  of  the  axilla.  After  carefully  dissecting  through  the  areolar  tissue 
and  fascia,  the  median  nerve  and  axillary  vein  are  exposed ;  the  former  having  been  dis- 
placed to  the  outer,  and  the  latter  to  the  inner  side  of  the  arm,  the  elbow  being  at  the  same 
time  bent,  so  as  to  relax  the  stnictures,  and  facilitate  their  separation,  the  ligature  may 
be  passed  round  the  artery  from  the  ulnar  to  the  radial  side.  This  portion  of  the  artery  is 
oocaaioually  crossed  by  a  rauscnlar  slip  derived  from  the  Latissimua  dorsi,  which  may  mis- 
lead the  surgeon  during  an  opej'ation.  The  occasional  existence  of  this  muscular  fasciculus 
was  spoken  of  in  the  description  of  the  muscles.  It  may  easily  be  recognised  by  the 
transverse  direction  of  its  fibres. 

The^rgt  portion  of  the  axillary  artery  may  be  tied^  in  cases  of  aneurism  encroaching 
so  far  upwards  that  a  ligature  cannot  be  applied  in  the  lower  part  of  its  course.  Notwith- 
standing that  this  operation  has  been  performed  iu  some  few  cases,  and  with  success,  its 
performance  is  attended  with  much  difficulty  and  danger*  The  student  will  remark,  that 
ID  this  situation,  it  would  be  necessary  to  divide  a  thick  muscle,  and  after  separating  the 
oosto-ooracoid  membrane,  the  artery  would  be  exposed  at  the  bottom  of  a  more  or  less 
deep  space,  with  the  cephalic  and  axillary  veins  in  such  relation  with  it  as  must  reader  the 
application  of  a  ligature  to  this  part  of  the  vessel  particularly  hazardous.  Under  such 
circumstances,  it  is  an  easier,  and,  at  the  same  time,  more  advisable  operation,  to  tie  the 
subclavian  artery  in  the  third  part  of  its  course. 

In  a  case  of  wound  of  the  vessel,  the  general  practice  of  cutting  down  upon,  and  tying 
it  above  and  below  the  wounded  point,  should  be  adopted  in  all  cases. 

Collateral  circulation  after  ii(/atnrf  of  the  axillary  artery.  If  the  artery  be  tied  above 
the  origin  of  the  acromial  thoracic,  the  collateral  circulation  will  be  canied  on  by  the 
same  branches  as  after  the  ligature  of  the  subclavian ;  if  at  a  lower  point,  between  the 
acromial  thoracic  and  sulwcapular  arteries,  the  latter  vessel,  by  its  free  ajjaatomosea  with 
the  other  scapular  arteries,  branches  of  the  subclftvian,  will  become  the  chief  agent  in 
carrying  on  the  circulation,  to  which  the  long  thoracic,  if  it  be  below  the  ligature,  will 
materially  contribute,  by  itH  anastomoses  with  the  intercostal  and  internal  mammary 
arteries.  If  the  point  included  in  the  ligature  be  below  the  origin  of  the  subscapular 
artery,  the  anastomoses  are  less  free.  The  chief  agents  in  restoring  the  circulation,  will 
be  the  posterior  circtimflex,  by  its  anastomoses  with  the  suprascapular  and  acroraial 
thoracic,  and  the  communications  between  the  subscapulmr  and  superior  profunda, 
which  will  be  afterwards  referred  to  as  jierforravng  the  same  office  after  ligature  of  the 
brachial.  The  Ciiaea  in  which  the  operation  has  been  performed  are  few  in  number^  and 
so  published  account  of  dissection  of  the  collateral  circulation  appears  to  exist. 

The  branches  of  the  axillary  artery  are, — 


From  J  St  Part. 
From  2nd  Part. 


From  3rcf  Part. 


i  Superior  tliornrlc. 
I  Acromial  tlioracic. 

(Thoracica  longa. 
Thoracicft  alaris. 
i  Subscapular. 
Anterior  circumflex. 
Posterior  circumflex. 


i: 


The  superior  thoracic  is  a  smrill  artery,  which  arises  from  the  axillary 
eeparately,  or  by  a  common  trunk  with  the  acromial  thoracic.  Running  forwards 
and  inwards  alon^  the  upper  border  of  the  Pectoralia  minor,  it  passes  between  it 
and  the  Pectoralia  major  to  the  side  of  the  ehefit.  It  supplies  these  muscles,  and 
the  parietes  of  the  thorax,  anastomosing  with  the  internal  mammary  and  inter- 
costal arteries. 

The  acromial  thoracic  is  a  short  trunk,  which  arises  from  the  fore  part  of  the 
axillary  artery.  Projecting  forwards  to  the  upper  border  of  the  Pectoraliii  minor, 
it  divides  into  three  seta  of  branches,  thoracic,  acromial,  and  descending.  The 
thoracic  branches^  two  or  three  in  number,  are  distributed  to  the  Serratus  mafriiup. 
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and  Pectoral  muscles,  anaetomosing  with  the  intercostal  branches  of  the  internal 
mammary.  The  acromial  branches  are  directed  outwards  towards  the  acromion^ 
supplying  the  Deltoid  muscle,  and  anastomosing,  on  the  surface  of  the  acromion, 
with  the  suprascapular  and  posterior  circumflex  arteries.  The  descending  branch 
passes  in  the  interfipace  between  the  Pectoralis  major  aud  Deltoid,  accompanying 
the  cephalic  vein,  and  supplying  both  muscles. 

The  long  thoracic  passes  downwards  and  inwards  along  the  lower  border  of 
the  Pectoralis  minor  to  the  side  of  the  chest,  supplyinj;  the  Serratus  magnus,  the 
Pectoral  niusclea,  and  mammary  glands  and  sending  brunches  across  the  axilla  to 
the  axillary  glands  and  Subscapularis,  wliich  auaatoinose  with  the  internal  mammary 
and  intercoetal  arteriea. 

The  thoracica  aiaris  ia  a  small  branch,  which  supplies  the  glands  and  areolar 
tissue  of  the  axilla.  Its  place  is  frequently  supplied  by  branches  from  some  of 
the  other  thoracic  ai'tertes. 

The  subscapular^  the  largest  branch  of  the  axillary  artery,  arises  opposite  the 
lower  border  of  the  Subscapularis  muscle,  and  passes  downwards  and  backwards 
along  its  lower  margin  to  the  inferior  angle  of  the  scapula,  where  it  anastomoses 
with  the  posterior  scapular,  a  branch  of  the  subclavian.  It  distributes  branches  to 
the  Subscapularii*,  Serrjitus  magnus,  Teres  major,  and  Latissimus  dorsi  muscles, 
and  gives  off»  about  an  inch  and  a-half  from  its  origin,  a  large  branch,  the  dorsalia 
Kcapulaa.  This  vessel  curves  round  the  inferior  border  of  the  scapula,  leaving  the 
axilla  in  the  interspace  between  the  Teres  minor  above,  the  Teres  major  below, 
and  the  long  head  of  tlie  Triceps  iu  front;  and  divides  into  three  brandies,  a  sub- 
scapular, which  enters  the  subscapular  fossa  beneath  the  Subscapularis,  which  it 
supplies,  anastomosing  with  the  subscapular  and  euprnscupular  arteries;  an  infru- 
spinouH  branch  {dorsalis  scaptiI(F\  which  turns  round  the  axillary  border  of  the 
scapula,  between  the  Teres  minor  and  the  bone,  enters  the  infraspiuous  fossa, 
supplies  the  Infraspinatus  muscle,  and  anastomoses  with  the  suprascapular  and 
posterior  scapular  arteries;  and  a  median  branch,  which  is  continued  along  the 
axillary  border  of  the  scapula,  between  the  Teres  major  and  minor,  and,  at  tlie 
dorsal  surface  of  the  inferior  angle  of  the  bone,  anastomoses  with  the  supra- 
scapular. 

The  circumjlex  arteries  wind  round  the  neck  of  the  humerus.  The  posterior 
circumjiexy  the  larger  of  the  two,  arises  from  the  back  part  of  the  axillary, 
opposite  the  lower  WrJer  of  the  Subscapularis  muscle,  and,  passing  backwards 
with  the  circumflex  veins  aud  nerve,  through  the  quadrangular  space  bounded 
by  tlie  Teres  major  and  minor,  the  scapular  head  of  the  Triceps  and  tlie  humerus, 
winds  round  the  neck  of  that  bone,  and  is  distributed  to  the  Deltoid  muscle 
and  shoulder-joint,  anastomosing  with  the  anterior  circumflex,  suprascapular,  and 
acromial  thoracic  arteries.  The  anterior  circumjlex,,  considerably  smaller  than 
the  preceding,  arises  just  below  that  vessel,  from  the  outer  side  of  the  axillary 
artery.  It  passes  horizontally  outwards,  beneath  the  Coraco-brachialis  and  short 
head  of  the  Biceps,  lying  upon  the  fore  part  of  the  neck  of  the  humerus,  and, 
on  reaching  the  bicipital  groove,  gives  off  an  ascending  branch,  which  passes 
upwards  along  the  groove,  to  supply  tlie  head  of  the  bone  and  the  shoulder- 
joint.  The  trunk  of  the  vessel  is  then  continued  outwards  beneath  the 
Deltoid,  which  it  supplies,  and  anastomoses  with  the  posterior  circumflex,  and 
acromial  thoracic  arteries. 

Bbachial  Abteri*  (fig,  218). 

The  brachial  artery  commences  at  the  lower  margin  of  the  tendon  of  the  Teres 
major,  and,  passing  down  the  inner  and  anterior  aspect  of  the  arm,  terminates 
about  half  an  inch  below  the  bend  of  the  elbow,  where  it  divides  into  the  radial 
and  ulnar  arteries. 

The  direction  of  this  vessel  is  marked  hy  a  line  drawn  from  the  outer  side  of 
the  axillary  space  between  the  folds  of  the  axilla,  to  a  point  midway  between 
the  condyles     of    the    humerus,   which    corresponds    to     the    depression    along 
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s  I  S.-'TIlllliillhii  Auil  umy  of  the  Brachial  Artery,  the   inner  border  of   the  Coraco- 

brftchialia  and  Biceps  musclea.  In 
the  upper  part  of  ita  course,  thia 
vessel  lies  internal  to  the  humerus; 
bot  below,  it  i^  in  front  of  that 
bone. 

Relations,  This  artery  is  super- 
ficial througliout  its  entire  extent, 
being  covered,  in  fronts  by  the  in- 
tegument, the  superficial  and  deep 
fascia;  the  bicipital  fascia  separates 
it  opposite  the  ellww  from  the  me- 
dian basilic  vein;  the  median  nerve 
crosses  it  at  its  centre;  and  the  basilic 
vein  lies  in  the  line  of  the  artery, 
but  separated  from  it  by  the  fascia, 
in  the  lower  half  of  its  course. 
Behind^  it  is  separated  from  the 
inner  side  of  the  humerus  above, 
by  the  long  and  inner  heads  of  the 
Triceps,  the  musculo-spiral  nerve 
and  superior  profunda  artery  inter- 
vening; and  from  the  front  of  the 
bone  below,  by  the  insertion  of  the 
Coraco -brachial is  and  the  Brnchialis 
anticufl  muscles.  By  its  outer  sieU^ 
it  is  in  relation  with  the  commence- 
ment of  the  median  nerve,  and 
the  Coraco-brachialia  and  Biceps 
muscles,  which  slightly  overlap 
the  artery.  By  its  inner  side, 
its  upper  half  is  in  relation  with 
the  internal  cutaneous  and  ulnar 
nerves,  its  lower  half  with  the 
median  nerve.  It  ia  accompanied 
by  two  venge  comites,  which  lie  in 
close  contact  with  the  artery,  being 
r///,yNjjr       *■  connected  together  at   intervals  by 

"*  short     transverse     commauicatiug 

branches. 
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Plan  of  the  Relations  of  tue  Brachial  AaTEsr. 

/rt  front. 

Integument  and  fasciie. 

Bicipttttl  fascia,  median  baailic  vein, 

Mediau  nerve. 


Outer  Side. 
Median  nerve. 
Coraoo-brachi  al  is. 
Biceps. 


Inner  Side, 

Brachial   \     Internal  cutaneous  and  ulnar  nerve. 
Artery.     1     Median  nerve. 


Behind, 
Triceps. 

Muaculo-spiral  nerve. 
Superior  profunda    artery. 
Coraco-brachialia, 
Brachialis  anticua. 
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Bend  op  the  Elbow» 

At  tlif  bend  of  the  elbow,  the  brachial  artery  siiikH  deeply  into  a  triangular 
interval,  the  base  of  which  isdirected  upwards  towards  the  humerus,  and  the  sides 
of  which  are  lK)»ndGd,  externally,  by  the  Supinator  h>ngus,  internally,  by  the 
Pronator  radii  tereg;  its  floor  is  formed  by  the  lirarhiaHs  unticus,  and  Supinator 
brevia.  This  space  contains  the  bniehiul  artery,  with  its  accompanying  veins;  the 
radial  and  ulnar  arteries;  the  mediuu  and  mupculo-spirol  nerves;  and  the  tendon 
of  the  Biceps.  The  bradiial  artery  occupies  the  middle  line  of  this  space,  and 
divides  opposite  the  coronold  process  of  the  ulna  into  the  radial  and  ulnar  arteries; 
it  is  covered,  in  fronts  by  the  integuiuent,  the  superficial  fascia,  and  the  median 
basilic  vein,  the  vein  being  separated  from  direct  contact  with  the  artery  by  the 
bicipital  fascia.  Behind,  it  lies  on  the  Brachialis  unticus,  which  separates  it  from 
the  elbow-joint.  The  median  nerve  lies  on  the  inner  side  of  the  artery,  but 
separated  from  it  l>elow  by  an  iuterval  of  half  an  inch.  The  tendon  of  the  Biceps 
lies  to  the  outer  ^de  of  the  space,  and  the  muscu!o-spiral  nerve  still  more  externally, 
lying  upon  the  Supinator  brevis,  and  partly  concealed  by  the  Supinator  longus. 

Peculiarities  of  the  Artery  at  regards  itiCourfe.  The  brachial  artery,  accompanied  by  the 
median  nerve,  may  leave  the  inner  border  of  the  Biceps,  and  descend  towards  the  mner 
condyle  of  the  humerus,  where  it  usually  curves  roujid  a  prominence  of  bone,  to  which  itia 
connected  by  a  fibrous  band;  it  then  inclines  outwards,  beneath  or  through  the  substance 
of  the  Pronator  teres  muscle,  to  the  bend  of  the  elbow.  This  variatioa  liears  considerable 
analogy  with  the  normal  condition  of  the  artery  in  eome  of  the  carnivora:  it  has  been 
referred  to,  above,  in  the  description  of  the  humerus. 

As  regardt  it«  Bici^ion.  Oocasionally,  the  artery  i%  divided  for  a  short  distance  at  its 
up^Hjr  part  iuto  two  trunks,  which  are  united  ubove  and  below,  A  similar  peculiarity  occirt 
in  the  main  vessel  of  the  lower  limb. 

The  point  of  bifurcatioti  may  be  above  or  below  the  usual  point,  the  former  condition 
being  by  far  the  most  frequent.  Out  of  481  examinations  recorded  by  Mr.  Quain,  some 
made  on  the  right,  and  auiue  on  the  left  side  of  the  body,  in  386  the  artery  bifurcated  in 
its  normal  position.  In  one  case  only  was  the  place  of  division  lower  than  usual,  being 
two  or  three  inches  bdow  the  elbow-joint.  '  In  94  cases  out  of  481,  or  about  one  in  5J, 
there  were  two  arteries  instead  of  one  m  some  part,  or  in  the  whole  of  the  arm,' 

There  appears,  however,  to  be  no  correspondence  between  the  arteries  of  the  two  arms, 
with  respect  to  their  in-egular  division;  for  in  sixty-one  bodies  it  occurred  on  one  side  only 
in  forty-three ;  on  both  sides,  in  ditferent  positions,  in  thirteen ;  on  both  sides,  in  the  same 
position,  in  five. 

The  i>oint  of  bifurcation  takes  place  at  different  parts  of  the  arm,  being  moat  ft^uent 
in  the  upper  part,  less  so  iu  the  lower  jwirt,  and  least  so  in  the  middle,  the  most  usual 
point  for  the  application  of  a  ligature ;  under  any  of  these  circumstances,  two  large  arteries 
would  be  found  in  the  arm  inistead  of  one.  The  most  frequent  (iu  three  out  of  four)  of 
these  i-ieculiarities  is  the  high  division  of  the  radial.  Tliat  artery  often  arises  from  the 
inner  side  of  the  brachial,  and  mns  iwirallel  with  the  main  trunk  tti  the  elbow,  where  it 
crosses  it,  lying  beneath  the  fascia;  or  it  may  perforate  the  fascia,  and  paaa  over  the 
artery  immediately  beneath  the  integument. 

The  ulnar  sometimes  arises  from  the  biachial  high  up,  and  then  occasionally  leaves  that 
vessel  at  the  lower  part  of  the  arm,  and  descends  towards  the  inner  condyle.  In  the  fore- 
arm, it  generally  liea  beneath  the  deep  fascia,  superficial  to  the  Hexor  muscles;  occasionally 
between  the  integument  and  deep  fascia,  and  very  rarely  beneath  the  flexor  muscles. 

The  interosseous  artery  sometimes  arises  from'the  upi>er  part  of  the  brachial  or  axillary: 
as  it  passes  down  the  arm,  it  lies  behind  the  main  trunk,  and,  at  the  bend  of  the  elbow, 
regains  its  usual  position. 

In  some  cases  of  hi  eh  division  of  the  radial,  the  remaining  trunk  (ulnar-interosaeous) 
occasionally  passes,  together  with  the  metlian  nerve,  along  the  inner  margin  of  the  arm  to 
the  inner  condyle,  and  then  passing  from  within  outwanls,  beneath  or  through  the  Pronator 
tereij,  regains  its  usiial  position  at  the  end  of  the  elbow. 

OccrtsiouftUy,  the  two  arteries  representing  the  brachial  are  connected  at  the  bend  of  the 
elbow  by  a  short  transverse  branch,  and  are  even  sometimes  reunited. 

Sometimes,  long  slender  vessels,  «(ua  a6*?rraH/i«,  connect  the  brachial  or  axillary  arteries 
with  one  of  the  arteries  of  the  fore-arm,  or  a  branch  from  them.  These  veasela  usually 
join  the  radial. 

Varieties  in  Mtucular  RefationJk*  The  brachial  artery  is  occasionally  concealed,  in 
some  jiart  of  its  course,  by  muscular  or  tendinous  slips  derived  frt^m  various  sources. 
In  the  upper  third  of  the  ami,  the  brachial  vessels  and  median  nerve  have  been  seen 
concealed  to  the  extent  of  three  inches,  by  a  muscular  layer  of  conjsidemble  thickneas, 

•  See  Struthers  Anatomical  and  Phynoiogical  Observntions. 
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derived  from  the  Coraco-brachialis,  which  passed  round  to  the  ioner  side  of  the  vessel, 
and  joiued  the  internal  head  of  the  Tricepe.  In  the  lower  half  of  the  arm  the  artenr 
ia  occasionally  concealed  by  a  broad  thin  bead  to  the  Bicejws  mitscle.  A  naiTow  fleshy 
alip  from  the  6icei>s  has  been  seen  to  cross  the  artery,  conccaJing  it  for  an  inch  and  a  half, 
its  tendon  eudiiig  in  the  aponeurosis  covering  the  Pruiiutor  teres.  A  muscular  and  tvndinous 
slip  has  boen  been  to  Arme  from  the  external  bicipital  i  idge  by  a  long  tendon,  cross  obliquely 
behind  the  long  tendon  of  the  Biceps,  and  end  iu  a  fleshy  belly,  which  ap[>earB  on  the  inner 
side  of  the  arm  l>etween  the  Biceps  and  Coraco-brachialifs  patwesdown  along  the  inner  edge 
of  the  former,  and  crosses  the  artery  verj'  obliquely,  so  as  to  lie  in  front  of  it  for  three 
inches,  and,  finally,  gives  rise  to  a  narrow  fl3.ttened  tendon,  which  is  Inserted  into  the 
aponeurosis  over  the  Pronator  teres  A  tendinous  slip,  arising  from  the  deep  part  of  the 
tendon  of  the  Pectoralis  major,  has  been  seen  to  cro^s  the  artery  obliquely  at  or  below  the 
Coraco-brachialis,  and  join  the  intermuscular  septum  above  the  inner  condyle.  The 
BracUialia  auticus  not  unfrequently  projects  at  the  outer  side  of  the  artery,  and  occa^sionally 
overlaps  it,  sending  inwards,  across  the  artery,  an  aponeurosis  which  bino^  the  veasel  down 
u[)OD  the  £rachialis  auticus.  Sometimes,  a  lleahy  slip  from  th«  muscle  covers  the  vessel, 
in  one  case  to  the  extent  of  three  inches.  In  some  cases  of  high  origin  of  the  Pronator 
teres,  an  nponeurobia  extends  from  it  to  join  the  Brachialis  anticus  external  to  the  artery ; 
a  kind  of  arch  being  thus  formed  under  which  the  principal  artery  and  median  nerve  paas, 
so  as  to  be  concealed  for  half  an  inch  above  the  transverse  level  of  the  condyle. 

Surgical  Anatomt/.  Compression  of  the  brachial  artery  is  required  in  cases  of  amputation 
of  the  arm  or  fore-arra,  in  resection  of  the  elbow-joint,  and  the  removal  of  tumours ;  and 
it  will  be  observed,  that  it  may  be  effected  in  almost  any  part  of  its  course :  if  pressure  is 
made  in  the  upj>er  part  of  the  limb,  tt  should  be  directed  from  within  outwards,  and  if  in 
the  lower  j>art,  from  before  back^vardf*,  ait  the  artery  lies  on  the  inner  side  of  the  humenis 
above,  and  in  front  of  it  below.  The  most  favourable  situation  is  near  the  insertion  of  the 
Coraco-braehialie. 

The  apphcation  of  a  ligature  to  the  brachial  artery  may  be  required  in  cases  of  wounda 
of  the  vessel,  and  in  some  cases  of  wound  of  the  palmar  arcL  It  is  also  necessary  in 
cases  of  aneurism  of  the  brachial,  the  radial,  ulnar,  or  interosseous  arteries.  The  artery 
may  be  secured  in  any  part  of  its  course.  The  chief  guides  in  determining  its  jpoeition 
are  the  surface-markiugs  produced  by  the  inner  margin  of  theCoraco-brachialis  andBioepa, 
the  known  com-se  of  the  vessel  and  its  pulsation,  which  should  be  carefully  felt  for  before 
any  operation  is  performed,  as  the  vessel  occasionally  deviates  from  its  usual  position  in 
the  arm.  In  whatever  situation  the  operation  is  performed,  great  care  is  necc^ssary,  on 
account  of  the  extreme  thinness  of  the  jjurta  covering  the  artery,  and  the  intimate  con- 
nection which  the  vessel  has  throughout  its  whole  course  with  important  nerves  and  veins. 
Sometimes  a  thin  layer  of  muscular  libre  is  met  with  concealing  the  artery  ;  if  such  iathe 
case,  it  must  be  cut  across,  in  order  to  expose  the  vessel. 

In  thf  upper  third  of  the  arm  the  artery  may  be  exposed  in  the  following  manner : — The 
patient  lieing  placed  horizontally  upon  a  table,  the  aflectedlimb  should  he  raised  from  the 
side,  and  the  handsupinated.  Au  incision  about  two  inches  in  length  sbonkl  be  uiade  on 
the  ulnar  side  of  the  Curaco-brachialia  muscle,  and  the  subjacent  fascia  cauliou!«iy  divided, 
BO  as  to  avoid  wounding  the  internal  cutaneous  nerve  or  baj«ilic  vein,  which  sometimes 
run  on  the  surface  of  the  artery  aa  high  as  the  axilla.  The  fascia  having  been  divided,  it 
should  be  remembered,  that  the  ulnar  and  internal  cutaneous  nen'es  lie  on  the  inner  aide 
of  the  artery,  the  median  on  the  outer  side,  the  latter  nerve  being  occasionally  sujjerficial 
to  the  artery  in  this  situation,  and  that  the  venaj  comites  are  also  in  relation  with  the 
I  TeBael,  one  on  either  side.  These  being  carefully  separated,  the  aneurism  needle  should  be 
passed  round  the  artery  from  the  ulnar  to  the  radial  side. 

If  two  arteries  are  present  in  the  arm,  in  consequence  of  a  high  division,  they  are  usually 
placed  side  bv  side  ;  and  if  they  are  exiwaed  in  an  operation,  the  surgeon  should  endeavour 
to  ascertain,  by  alternately  pressing  on  one  or  the  other  vessel,  which  of  the  two  commu- 
nioatea  with  the  wound  or  aneurism,  when  a  ligature  may  be  apphed  accordingly;  or  if 

Kulsation  or  hasmorrhage  ceases  only  when  both  vessels  are  compressed,  both  vessels  may 
e  tied,  as  it  may  be  concluded  that  the  two  communicate  above  the  seat  of  disease,  or  are 
reunited. 

It  should  also  be  remembered,  that  two  arteries  may  be  present  in  the  arm  iu  a  case  of 
high  division,  and  that  one  of  these  may  be  found  along  the  inner  intermuacukr  septum, 
iu  a  line  towards  the  inner  condyle  of  the  humenis,  or  in  the  usual  position  of  the  brachial, 
but  deeply  placed  beneath  the  common  trunk:  a  knowledge  of  these  facts  will  snggeat 
the  preouutions  necessary  in  every  case,  and  indicate  the  necessary  measures  to  be  adopted 
when  anoraahes  may  be  met  with. 

In  thi  rnidJle  of  'the  anti  the  brachial  artery  may  be  exposed  by  making  an  incision  along 
the  inner  margin  of  the  Biceps  muscle.  The  forearm  being  bent  so  as  to  relax  the  muscle, 
it  should  be  drawn  slightly  aside,  and  the  fascia  being  carefully  divided,  the  median  nerve 
will  be  exposed  lying  upon  the  artery  (sometimes  beneath)  •  this  being  drawn  inwards  and 
the  muscle  outwards,  tlie  artery  should  be  separated  from  its  accomftanying  veins  and 
secured.    In  this  situation  the  inferior  profunda  may  be  mistaken  for  the  main  trunk, 
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InfcrioT  profunda. 
Auastomotu^a  inai^na. 


eBpecially  if  enlarged,  from  the  collateral  circulation  having  become  eatablLshed ;  this 
may  be  avoided  by  directing  the  incision  externally  towards  the  Biceps  rather  than  inwards 
or  backwards  to  wards  the  Triceps. 

The  lower  part  of  the  brachial  arteri/  is  of  eitreme  interest  in  a  surgical  potot  of  Wew, 
on  account  of  the  relation  which  it  bears  to  the  veins  most  commonly  opened  in  vene- 
section. Of  these  ve-nsels,  the  median  basilic  is  the  largest  and  most  prominent,  and,  con- 
sequently^ the  one  usually  selected  for  the  operation.  It  should  be  remembered,  that  this 
vein  i-uns  parallel  with  the  brachial  artery,  from  which  it  is  separated  by  the  bicipital 
fascia,  &nd  that  in  no  case  should  this  vessel  be  selected  for  veneaection,  except  in  a  part 
which  ia  not  in  contact  with  the  artery. 

CoUaterai  Circuhiii^n,  After  the  applicfttion  of  a  ligature  to  the  brachial  artery  in  the 
upper  third  of  the  arm,  the  circulation  is  carried  on  by  branches  from  the  circumHex  and 
subscapular  arteries,  anastomosing  with  ascending  branches  from  the  superior  profunda. 
If  the  brHchial  is  tied  bdow  the  origin  of  the  profunda  arteries  the  circulation  is  maintained 
by  the  branches  of  the  profundBB,  anastomosing  with  the  recurrent  radial^  ulnar,  and  iuter- 
OBseus  arterieB.  In  two  oaae«  described  by  Mr. South,*  in  which  the  bi-achial  artery  had  been 
tied  some  time  previously,  in  one  '  a  long  portion  of  the  artery  had  been  obliterated,  aud 
seta  of  v^sels  are  descending  on  either  side  from  above  the  obliteration,  to  be  received 
into  others  which  ascend  in  a  similar  manner  from  below  it.  In  the  other,  the  obliteration 
is  lesB  extensive,  and  a  single  curved  artery  about  as  big  as  a  crow-quill  passes  from  the 
upper  to  the  lower  open  part  of  the  artery.' 

The  branchca  of  the  brachial  artery  arc  the 
Superior  profunda. 
Nutrient  artery. 

Muscular. 

The  superior  profunda  arises  from  the  inner  and  back  part  of  tbe  brachial, 
opposite  the  towei-  border  of  the  Teres  major,  and  passes  backwards  to  the 
interval  between  the  outer  and  inner  heads  of  the  Triceps  muscle,  aceomp»anied 
by  the  musculo-spiral  nerve;  it  winds  round  the  back  part  of  the  bhaft  of  the 
humerus  in  the  spiral  groove,  between  the  Triceps  and  the  bone»  and  descends  on 
the  outer  side  of  the  arm  to  the  space  between  the  Brachial  is  amicus  and  Supinator 
longua,  as  far  as  the  elbow»  where  it  anastonioBee  with  the  recurrent  branch  of  the 
radial  artery.  It  supplies  the  Deltoid,  Coraco-bracliialls,  and  Tricepts  muscles, 
and  whilst  iu  the  g^roove  between  the  Triceps  and  the  hone,  it  jrivesolf  the  posterior 
articular  artery,  which  doseendB  perpendicularly  betweeu  the  Triceps  and  the  bone, 
to  the  back  part  of  the  elbow-joint^  where  it  anastomoses  with  the  interosseous 
recurrent  branchy  and,  on  the  inner  side  of  the  arm,  with  the  posterior  ulnar 
recurrent,  and  with  the  anastomotica  moffna  or  inferior  profunda  {h^.  221). 

The  Htttrient  artery  of  the  shaft  of  the  humerus  arises  from  the  brachial,  alxnil 
the  middle  of  the  nrra.  Passing  downwards,  it  enters  the  nutritious  canal  of  that 
bone,  near  the  insertion  of  the  Coraco-brachialis  muscle. 

The  inferior  profuuda,  of  small  size,  arises  from  the  brachial,  a  little  below  the 
middle  of  the  arm;  piercing  the  internal  intermuscular  septum,  it  descends  on  tlie 
surface  of  the  inner  head  of  the  Triceps  muscle,  to  the  space  between  the  inner 
condyle  and  olecranon,  accompanied  by  the  ulnar  nerve,  and  terminates  by  anas- 
tomosing with  the  posterior  ulnar  recurrent,  and  anastomotica  magna. 

Tlie  anastomoHea  magna  arises  from  the  brachial,  about  two  inches  above  the 
elbow-joint.  It  passes  trans%'ersely  inwards  upon  the  Brachial  is  anticus,  and 
piercing  the  internal  intermuscular  septum,  winds  round  the  back  part  of  the 
humerus,  between  the  Triceps  and  the  bone,  forming  an  arch  above  the  olecranon 
fossa,  by  its  junction  with  the  posterior  articular  liraneh  of  the  superior  profunda. 
As  this  vessel  lice  on  the  Brachialis  anticus,  an  offset  passes  between  the  internal 
condyle  and  olecranon,  which  anastomoses  with  the  inferior  profunda  and  posterior 
ulnar  recurrent  arteries.  Other  branches  ascend  to  join  the  inferior  profunda; 
and  some  descend  in  front  of  the  inner  condyle,  to  anastomose  with  the  nuierior 
ulnar  recurrent. 

The  muscular  are   three  or  four  large  branches,  which  are  distributed  to  the 

•  CHExma"  Snrgtrv,  vol.ii,  p.  154.  See  also  White's  engi-aviug  referred  to  by  Mr.  South, 
of  the  anastomosing  nrauches  after  ligature  of  the  brachial,  in  White's  Can*  in  Surgery. 
Porta  also  gives  a  case  (with  tlrawings)  of  the  circulation  after  ligature  of  both  brachial 
and  radial.    AUerazioni  Patologiehe  d^t  Arterie. 


I 
I 


d 


RADIAL. 


379 


moflelai  in  the  course  of  the  artery. 
and  Braehialis  anticQS  muscles. 


They  supply  the  Coraco- brachial  is,  Bicepa, 


ii9.^The  Surgical  Anatoray  of  the  Eadial  and  Ulnar 
Arteries. 


^^  /nf»ai  y  w*. 


Kadial  Artery. 

The  Radial  artery  appears, 
from  ita  direction,  to  be  the 
continuation  of  the  brachtrtl, 
but»  in  size,  it  is  smaller  than 
the  ulniir.  It  comraences  at 
the  hiJurcation  of  the  brachial, 
just  below  the  bend  of  the 
elbow,  and  passes  along  the 
radial  side  of  the  forearm  to 
the  wrist;  it  then  winds  back- 
wards, round  the  outer  side 
of  the  carpus,  beneath  the 
extensor  tendons  of  the 
thumb, and,  ruuaing  forwards, 
passes  between  the  two  heads 
of  the  first  Dorsal  interos- 
seous muscte,  into  the  palm 
of  the  hand.  It  then  crosses 
the  metacarpal  bones  to  the 
ulnar  border  of  the  hand, 
forming  the  deep  palmar  arch, 
and,  at  its  termination,  inos- 
culates with  the  deep  branch 
of  the  ulnar  artery.  The 
rehitions  of  this  vessel  may 
thus  be  convenieatly  di%"ided 
into  three  parts,  viz.,  in  front 
of  the  forearm,  at  the  back 
of  the  wrist,  and  in  the 
hand. 

Relations.  In  the  forearm^ 
this  vessel  extends  from  op- 
posite the  neck  of  the  radiuf, 
to  the  fore  part  of  the  styluid 
process,  being  placed  to  the 
inner  side  of  the  shaft  of  the 
bone,  above,  and  in  front  of 
it  below.  It  is  supiTiicial 
throughout  its  entire  extent, 
being  covered  by  the  integu- 
ment, the  superficial  and  deep 
fascia,  and  slightly  overlapped 
above  by  the  Supinator  Ion- 
gas,  lu  its  course  downwards 
it  lies  upou  the  tendon  of 
the  Biceps,  the  Supinator 
brevia,  the  Pronator  radii 
teres,  the  radial  origin  of 
the  Flexor  sublimis  digito- 
rani,  the  Flexor  longus  poUi- 
cis»  the  Pronator  quadratus, 
and  the  lower  extremity  of 
the    radius.       In    the    upper 
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third  of  ita  course,  ft  lies  between  the  Suptuator  loi]gtiB  and  the  Pronator  radii 
teres;  in  ita  lower  two  tlnrdfi,  between  the  tendons  of  the  Supinator  longns  and 
the  Flexor  carpi  radialis.  The  radini  nerve  lies  along  the  outer  side  of  the  artery, 
in  the  middle  third  of  its  eourse;  and  some  filaments  of  the  nmsculo-cutaneous 
nerve,  after  piercing  the  deep  fdscia,  run  along  the  lower  part  of  the  artery  as  it 
winds  round  the  >vrist.  The  vessel  is  accompanied  by  venae  comitea  throughout 
its  whole  course. 


I 


Plan  of  the  Relatioxs  of  the  Radial  Aktert  in  the  Forearm. 

In  front. 

Iut«gament— superlicial  and  deep  fascias. 

Supmator  longus. 


Inner  tide. 
Pronator  radii  teres. 
Floxor  carpi  radialia. 


Radial 
Artery  in 
Forearm. 


Outer  tide. 

Supinator  longua. 
Badiul    nerve   (middle 
third). 


Sehliid, 
Tendon  of  Biceps. 
Supinator  bi-ovis. 
Ptorjator  radii  teres. 
Flexor  sublimis  digitorum. 
Floxor  longus  poUici» 
I'ronator  quadrattis. 
ItadJus, 

At  the  wrist,  as  it  winds  round  the  outer  side  of  the  c.irpus,    from  the   styloid] 
process  to  the  first  interosseous  space,  it  lies  upon  the  external   lateral  ligament, 
Iteing  covered  by  the  extensor  tendons  of  the  thumbs  subcutaneous  veins,  some 
filaments  of  the  radial  nerve,   nnd   the   integument.     It  is  accompanied  by   two 
veins*  iind  a  filament  of  the  musculo-cutaiieous  nerve. 

In  the  hatid^  it  ()a8s*'S  from  the  upper  end  of  the  first  interosseous  space, 
between  the  heads  of  the  Abductor  indicis,  transversely  across  the  palm,  to  the 
base  of  the  metacarpal  bone  of  the  little  finger,  where  it  inosciilnies  with  the 
communicating  branch  from  the  ulnar  artery,  forming  the  deep  ulnar  arch.  It 
lies  upon  the  carpal  extremities  of  the  metacarpal  bones  and  the  Interossei 
muscles,  being  covered  by  the  flexor  tendons  of  the  fingers,  the  Larabricales, 
the  muscles  of  the  littJe  finger,  and  the  Flexor  brevis  polticis,  and  is  accompanied 
by  the  deep  branch  of  the  ulnar  nerve. 

P«eu.liatiti*s.  The  origin  of  the  radial  artery  varies  in  the  proportion  nearly  of  one  in 
eigM  cafies.    In  one  case  the  origin  waa  lower  than  usual.     In  the  other  cases,  the  upper 
part  of  the  hrachiai  was  a  more  frequent  source  of  origin  than  the  axillary.     The  varia- 
tions in  the  position  of  this  veBael  in  the  arm,  and  at  the  bend  of  the  elhow,  have  been 
already  mentioned.      In  the  forearm  it  deviates  less  frequently  from  its  position  than  th»J 
ulnar.    It  has  been  found  lying  over  the  fascia,  instead  of  beneath  it.    It  has  also  beexLl 
obaerved  on  the  surface  of  the  Supinator  longus,  instead  of  along  its  inner  border:  and  in,' 
tunung  round  the  wrist,  it  has  been  seen  lying  over,  instead  of  beneath,  the  Extensor 
tendons, 

Surgical  A  natomjf  The  operation  of  tying  the  radial  artery  is  required  in  caaea  of  wounda 
either  of  its  trunk,  or  of  some  of  its  branche.^,  or  for  aneurism :  and  it  will  be  observed,  that 
the  vessel  may  be  easily  exposed  in  any  part  of  ita  course  through  the  forearm.  Tb» 
operation  in  the  middle  or  inferior  third  of  the  forearm  is  easily  performed;  but  in  the 
up^mr  third,  near  the  elbow,  it  is  attended  with  some  diflficulty,  from  the  greater  depth  of  th© 
vessel,  and  from  ita  being  overlapped  by  the  Supinator  longus  and  Pronator  tere-s  muscles. 

To  tie  the  artery  in  the  upper  third,  an  incision  three  inches  in  length  should  be  made 
through  the  iutegurneut,  from  the  bend  of  the  elbow  obliquely  downwarda  and  outwanls, 
on  tha  tadial  side  of  the  forearm,  avoiding  the  branches  of  the  median  vein;  the  fascia  of 
the  arm  being  divided,  and  the  Supinator  longus  drawn  a  little  outwai'ds,  the  artery  will  b« 
exposed.  The  venie  coraites  ahoidd  be  carefully  separated  from  the  vessel,  and  the  ligature 
passed  fi*om  the  radial  to  the  ulnar  side. 
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In  the  middle  third  of  the  forearm  the  arterj  may  be  exposed  by  making  an  iDcision  of 
similar  length  on  the  inner  margin  of  the  Supinator  longus.  In  this  situation,  the  radial 
nerve  lies  in  close  relation  with  the  outer  side  of  the  artery,  and  should,  as  well  as  the 
yeins,  be  carefully  avoided. 

In  the  lower  tlurd,  the  artery  is  easily  secured  by  dividing  the  integument  and  fascise 
in  the  interval  between  the  tendons  of  the  Supinator  longus  and  Flexor  carpi  radialis 
moAcles. 

The  briinches  of  the  radial  artery  may  be  divided  into  three  groups,  corre- 
sponding with  the  three  regions  in  which  this  vessel  is  situated. 

{Radial  recurrent.  f  Posterior  carpal. 

Mnscular.  w  '  *    I  M®**"^*^P*^' 

Snperficialis  volae.  '        |  Dorsales  pollicis. 

Anterior  carpal.  (.  Dorsalis  indicis. 

{Princeps  pollicis. 
Radialis  indicis. 
Perforantes. 
Interossei. 

The  radial  recurrent  is  given  off  immediately  below  the  elbow.  It  ascends 
between  the  branches  of  the  musculo-spiral  nerve,  lying  on  the  Supinator  brevis, 
and  then  between  the.  Supinator  longus  and  Brachialis  anticus,  supplying  these 
mascles  uid  the  elbow-joint,  and  anastomosing  with  the  terminal  branches  of  the 
superior  profunda. 

The  muscular  branches  are  distributed  to  the  muscles  on  the  radial  side  of  the 
forearm. 

The  superficialis  voI<b  arises  from  the  radial  artery,  just  where  this  vessel  is 
about  to  wind  round  the  wrist.  Running  forwards,  it  passes  between  the  muscles 
of  the  thumb,  which  it  supplies,  and  anastomoses  with  the  termination  of  the  ulnar 
artery,  completing  the  superficial  palmar  arch.  This  vessel  varies  considerably 
in  size,  usually  it  is  very  small,  and  terminates  in  the  muscles  of  the  thumb; 
sometimes  it  is  as  Urge  as  the  continuation  of  the  radial. 

The  carpal  branches  supply  the  joints  of  the  wrist.  The  anterior  carpal  is  a 
small  vessel  which  arises  from  the  radial  artery  near  the  lower  border  of  the  Pro- 
nator quadratuB,  and  running  inwards  in  front  of  the  radius,  anastomoses  with  the 
anterior  carpal  branch  of  the  ulnar  artery.  From  the  arch  thus  formed,  branches 
descend  to  supply  the  articulations  of  the  wrist. 

The  posterior  carpal  is  a  small  vessel  which  arises  from  the  radial  artery 
beneath  the  extensor  tendons  of  the  thumb ;  crossing  the  carpus  transversely  to 
the  inner  border  of  the  hand,  it  anastomoses  with  the  posterior  carpal  branch  of 
the  ulnar.  It  sends  branches  upwards,  which  anastomose  with  the  termination  of 
the  anterior  interosseous  artery;  other  branches  descend  to  the  metacarpal 
spaces;  they  are  the  dorsal  interosseous  arteries  for  the  third  and  fourth  inter- 
osseous spaces ;  they  anastomose  with  the  posterior  perforating  branches  from  the 
deep  palmar  arch. 

The  metacarpal  {first  dorsal  interosseous  branch)  arises  beneath  the  extensor 
tendons  of  the  thumb,  sometimes  with  the  posterior  carpal  artery ;  running  for- 
wards on  the  second  dorsal  interosseous  muscle;  it  communicates,  behind,  with 
the  corresponding  perforating  branch  of  the  deep  palmar  arch;  and,  in  front, 
iaosculates  with  the  digital  branch  of  the  superficial  palmar  arch,  and  supplies 
the  adjoining  sides  of  the  index  and  middle  fingers. 

The  dorsales  pollicis  are  two  small  vessels  which  run  along  the  sides  of  the 
dorsal  aspect  of  the  thumb.  They  sometimes  arise  separately,  or  occasional!  y  by 
a  common  trunk,  near  the  base  of  the  first  metacarpal  bone. 

The  dorsalis  indicisj  also  a  small  branch,  runs  along  the  radial  side  of  the  back 
of  the  index  finger,  sending  a  few  branches  to  the  Abductor  indicis. 

The  jfrinceps  pollicis  arises  from  the  radial  just  as  it  turns  inwards  to  the  deep 
part  of  the  lumd;  it  descends  between  the  Abductor  indicis  and  Adductor  pollicis. 
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third  of  its  course,  it  lies  between  the  Supiualor  iong^us  and  the  Pronator  radii 
t^res;  in  its  lower  two  thirds,  between  the  tendons  of  the  Supinator  longus  and 
the  Flexor  carpi  radialis.  The  radial  nerve  lies  along  the  outer  side  of  the  artery, 
in  the  middle  third  of  it?  course;  and  some  filaments  of  the  rausculo-cutaneoua 
nerve,  after  piercing  the  deep  fascia,  run  along  the  lower  part  of  the  artery  as  it 
winds  round  the  wrist.  The  vessel  is  accompanied  by  venae  comites  throughout 
its  whole  course. 

Plan  of  the  Relations  of  the  Radial  Artert  in  the  Forearm. 

In  front. 

Integument — superficial  and  deep  fiBBciro. 

Supinator  longus. 


Jnner  tide. 
Pronator  radii  teres. 
Flexor  carpi  radialia. 


Radial 
Art«ry  in 
Forearm. 


Outer  side, 
Stipiiiator  longus. 
Kaditd    nerve    (ujiddle 
third). 


Beftmd. 
Tendon  of  Bicepa. 
Supinator  brevis. 
Pronator  radii  teres. 
Flexor  sublirais  digitorum. 
Flexor  longu»  pollicie 
Pi  onator  quadrattis. 
Radius. 

Af  the  wrist,  as  it  winds  round  the  outer  side  of  the  carpus,  from  the  styloic 
process  to  the  first  tnterosseoue  space,  it  lies  upon  the  external  lateral  ligament, 
being  covered  by  the  extensor  tendons  of  the  thumb,  eubcutaneous  veins,  some 
filaments  of  the  radial  nerve,  and  the  integument.  It  is  accompanied  by  two 
veins^  and  a  filament  of  the  musciilo-cutaneous  nerve. 

In  the  hand,  it  passea  from  the  upper  end  of  the  first  interosseous  space, 
between  the  heads  of  the  Abductor  iudicis,  transversely  across  the  palm,  to  the 
base  of  the  metacarpal  bone  of  the  little  finjrer,  where  it  inosculates  with  the 
communicating  branch  from  the  ulnar  artery,  lurming  the  deep*  ulnar  arch.  It 
lies  upon  the  carpal  extJ-cmities  of  the  metacarpal  bones  and  the  Interossei 
muscles,  being  covered  by  the  flexor  tendons  gf  the  lingers,  the  Lunibricalea, 
the  muscles  of  tJie  little  finger,  and  the  Flexor  brevis  poUicis,  and  is  accompanied 
by  the  deep  branch  of  the  ulnar  nerve. 

Peculiarities.  The  origin  of  the  radial  artery  varies  in  the  proportion  nearly  of  one  in 
eight  cases.  In  one  case  the  origin  was  lower  than  usuaL  In  the  other  caaes,  the  upper 
part  of  the  hrochial  was  a  more  frequent  source  of  origin  than  the  axillary.  The  varia- 
tions in  the  position  of  this  vessel  in  the  arm,  and  at  the  bend  of  the  elbow,  have  been 
already  mentioned.  In  the  forearm  it  deviates  less  frequently  from  its  position  than  the 
nhaw.  It  has  been  foimd  lying  over  the  fascia,  instead  of  beneath  it.  It  has  also  been 
observed  on  the  surface  of  the  Supinator  longus,  instead  of  along  its  inner  border:  and  in 
turning  round  the  wrists  it  has  been  seen  lying  over,  instead  of  beneath,  the  Extensor 
teudoaa. 

Surt^icai  A  ncUomy  The  operation  of  tying  the  radial  artery  is  required  in  cases  of  wounds 
either  of  it«  trunk,  or  of  some  of  its  branches,  or  for  aneurism :  and  it  wall  be  observed,  that 
the  vcHsel  mav  be  ea.sily  exposed  in  any  part  of  its  couree  through  the  forearm.  The 
operation  in  the  middle  or  inferior  third  of  the  forearm  is  easily  performed;  but  in  th« 
upper  third,  near  the  elbow,  it  iw  atteuded  with  some  difficulty,  from  the  greater  depth  of  the 
vessel,  and  from  its  being  overlapped  by  the  Supinator  longus  and  Pronator  teres  muscloa. 

To  tie  the  artery  in  the  upper  third,  an  incision  three  inches  in  length  should  he  made 
through  the  integument,  from  the  bend  of  the  elbow  obliquely  downwards  and  outwards, 
on  the  radial  side  of  the  forearm,  avoiding  the  brandies  of  the  median  vein;  the  fascia  of 
the  arm  being  divideil,  and  the  Siminator  longus  (irawn  a  little  outwards,  the  arteiy  will  be 
exposed.  The  vense  comitea  Mhoulu  be  carefuUy  separated  from  the  vessel,  and  the  hgatuw 
fiassed  from  the  radial  to  the  uhiar  side. 


BRANCHES  OF  RADIAL. 


In  the  middle  third  of  the  foresrui  the  Brtei7  may  be  exposed  by  making  an  iDcrision  of 
simil&r  length  on  the  inner  margin  of  the  Supinator  loagus.  In  this  situation,  the  radial 
nerve  lies  in  clase  relation  with  the  outer  side  of  the  artery,  and  ahouM,  aa  well  aa  the 
Teina,  be  carefully  avoided. 

In  the  lower  third,  the  artery  is  easily  aeoured  by  dividing  the  integument  and  fasciae 
in  the  interval  between  the  tendons  of  the  Supinator  loogua  and  Flexor  carpi  radialia 
muacles. 

The  branches  of  the  radial  artery  may  be  divided  iato  three  groups,  corre- 
sponding with  the  three  regions  in  which  tliis  vessel  is  situated. 


!  Radial  recurrent. 
Masciiliir. 
Superficial  is  vohe. 
Anlerior  carpal. 

iPrinceps  poilicia. 
Radtalis  indicia. 
Perforantes. 
Interossei. 


Wrist. 


!  Posterior  carpal. 
MetacArpaL 
Dorsalee  pollicii*. 
Dor&alis  indicia. 


^^  The  radial  recurrent  is  given  off  immedifitely  below  the  elbow.  It  ascends 
between  the  branches  of  the  musculo-spiral  nerve,  lyinsj  on  the  Supinator  brevis, 
and  then  between  the  Supinator  longua  and  llrachialii^  anticu**,  supplying  these 
muscles  and  the  elbow-join  1,  and  anastomosing  with  the  terminal  branches  of  the 
superior  profunda. 

The  muscular  branches  are  distributed  to  the  muscles  on  the  radial  aide  of  the 
forearm. 

^K  The  superjiciafis  voice  arises  from  the  radial  artery,  just  whpre  this  vessel  is 
^H  about  to  wind  round  the  wrist.  Running  forwards,  it  passes  between  the  muscles 
^H  of  the  thumb,  which  it  supplies,  and  anastomoses  with  the  termination  of  the  ulnar 
^"  artery,  completing  the  superficial  palmar  arch.  This  vessel  varies  considerably 
in  size,  usually  it  is  very  small,  and  terminates  in  the  muscles  of  the  thumb; 
Bometimes  it  is  as  large  as  the  continuation  of  the  radial. 

The  carpal  hranches  supply  the  johits  of  the  wrist.  The  anterior  carpal  is  a 
small  vessel  which  arises  from  the  radial  artery  near  the  lower  border  of  the  Pro- 
nator quadratus,  and  running  inwards  in  front  of  the  radius,  anastomoses  with  the 
anterior  carpal  branch  of  the  ulnar  artery.  From  the  arch  thus  formed,  branches 
descend  to  supply  the  articulations  of  the  wrist. 

The  posterior  carpal  is  a  small  vessel   which  arises  from  the  radial  artery 
\  beneath  the  extensor  tendons  of  the  thumb;   crossing  the  carpus  transversely  to 

L  the  inner  border  of  the  hand,  it  anastomofies  with  the  posterior  carpal  branch  of 

^H  the  ulnar.  It  sends  branches  upwards,  which  anaj*tomose  with  the  termination  of 
^B  the  anterior  interosseous  artery;  other  branches  descend  to  the  metacarpal 
I  spaces;   they  arc  the  dorsal  interosseous  arteries  for  the  tliird  and  fourth  inter- 

I  osseous  spaces;   they  anastomose  with  the  posterior  perforating  branches  trom  the 

J  deep  palmar  arch. 

^K  The  metacarpal  (^/irat  dorsal  inferosseofis  hranch)  arises  beneath  the  extensor 

w^g  tendons  of  the  thumb,  sometimes  with  the  posterior  carpal  artery;  runiiing  for- 
f  wards  on   the  second  dorsal  interosseous  muscle;  it   communicates,  behind,   with 

j  the  corresponding   perforating  branch  of   the   deep  palmar  arch;  and,  in   front, 

I  inosculates  with  the  digital  branch  of  the  superficial  palmar  arch,  and  supplies 

^K     the  adjoining  sides  of  the  index  and  middle  fingers. 

^H  The  dorsales  poUicis  are  two  small  vessels  which  run  along  the  sides  of  the 
^^  dorsal  aspect  of  the  thumb.  They  sometimes  arife  separately,  or  occasional!  y  by 
i  a  common  trunk,  near  the  base  of  the  first  metacarpal  bone. 

The  dorxalis  indicts^  also  a  small  branch,  runs  along  the  radial  side  of  the  back 

kof  the  index  finger,  sending  a  few  branches  to  the  Abductor  indicis. 
The  princeps  pollicis  arises  from  the  radial  just  as  it  turns  inwards  to  the  deep 
part  of  the  hand;  it  descends  between  the  Abductor  indicis  and  Adductor  pollicis. 


ARTERIES. 


along  the  ulnar  aide  of  the  metacarpal  Iwvne  of  the  thumb,  to  the  base  of  the  first 
phnlanx,  where  it  tlividea  into  two  branches,  which  run  along  the  sides  of  the 
palmar  aspect  of    tlic   thumb,  and 


izo. — Ulnar  and  Radial  Arteries. 
Deep  View. 


form  an  arch  on  the  under  surface 
of  the  last  phalanx,  from  which 
branches  are  distributed  to  the 
integument  and  cellular  membrane 
of  the  thumb. 

The  radittlis  indicts  arises  close 
to  the  preceding,  descends  between 
the  Abductor  indicis  and  Adductor 
pollicis^  and  runs  along  the  radial 
side  of  the  index  finger  to  its  ex- 
tremity, where  it  anastomoses  with 
the  collateral  digital  artery  from  the 
Buperficial  palninr  arch.  At  the 
lower  border  of  the  Adductor  pol- 
licis  this  vessel  anastomoses  with 
the  princeps  pollicis,  and  gives  a 
communicating  branch  to  the  super- 
ficial palmar  ai'ch. 

Tlie  perforantes,  three  in  number, 
pasa  backwards  between  the  hends 
of  the  last  three  Dorsal  interossei 
muscles,  to  inosculate  with  the 
dorsal  interosseous  arteries. 

The  palmar  interossc^  Wiree  or 
four  in  number,  are  brunches  of  the 
deep  palmar  arch;  they  run  for- 
wards upon  the  Interossei  muscles, 
and  anastomose  at  the  clefts  of  the 
fingers  with  the  digital  branches  of 
the  superficial  arch. 

Ulwar  Aetert. 


The  Ulnar  Artery^  the  larger  of 
the  two  subdivisions  of  the  bra- 
chial, commences  a  little  below  the 
bend  of  tlie  elbow,  and  crosses  the 
inner  eide  of  the  forearm  obliquely 
inwards,  to  the  commencement  of 
its  lower  half;  it  then  runs  along 
its  ulnar  border  to  the  wrist, 
crosses  the  annular  ligament  on  the 
radial  Btde  of  the  pisiform  Imue,  aud 
passes  across  the  palm  of  tlie  hand, 
tbrraiugthe  superficial  palmar  areh, 
which  terminates  by  inosculating 
with  the  superficialis  volte. 

JRelaiions  in  the  Forearm.  In  its  upper  half,  it  is  deeply  geated,  being  corered 
by  all  the  Bupcrlicial  flexor  muscles,  excepting  the  Flexor  carpi  nlnaris;  it  is 
crossed  by  the  median  nerve,  which  lies  to  its  inner  side  for  ahout  an  inch,  and  it 
lies  upon  the  Brachiaiis  amicus  and  Flexor  profundus  digitorum  muscles.  In  the 
Imeer  half  of  the  forearm,  it  lies  vipon  the  Flexor  profundus,  being  covered  by 
the  integument,  the  superficial  and  deep  fascia,  nnd  is  placed  between  the  Flexor 
carpi   ulnaris  and  Flexor  eublimis  digitorum  muBclee.     It  is  accompanied  by  two 
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vene  comities;  the  ulnar  nerve  lies  on  its  inner  side  for  the  lower  two- thirds  of 
its  extent,  and  a  small  branch  from  it  descends  on  the  lower  part  of  the  vessel  to 
the  palm  of  the  hand. 

Plan  op  Relations  op  the  Ulnar  Artery  in  the  Forearm. 

In  frofU. 
Superficial  flexor  muscles.     )  xJpperhalf. 
Median  nerve.  (   w^f^*    «»". 

Superficial  and  deep  fascine.      Lower  half. 

Inner  tide,  f^y         >v  Ouiernde. 

Flexor  carpi  nlnarifl.  /     Ulnar     \  Flexor  sublimis  digitorum. 

Ulnar  nerve  (lower  two-thirds).  Artery  in 

*  Forearm. 

Behind. 
Brachialis  anticns. 
Flexor  profundus  digitorum. 

At  the  wrist,  the  ulnar  artery  is  covered  by  the  integument  and  fascia,  and  lies 
upon  the  anterior  annular  ligament.  On  its  inner  side  is  the  pisiform  bone.  The 
ulnar  nerve  lies  at  the  inner  side,  and  somewhat  behind  the  artery. 

In  the  palm  of  the  hand,  the  continuation  of  the  ulnar  artery  is  called  the 
superficial  palmar  arch;  it  passes  obliquely  outwards  to  the  interspace  between 
the  ball  of  the  thumb  and  the  index  finger,  where  it  anastomoses  with  the  super- 
ficialis  volae,  and  a  branch  from  the  radialis  indicis,  thus  completing  the  super- 
ficial palmar  arch.  The  convexity  of  this  arch  is  directed  towards  the  fingers,  its 
eoncavify  towards  the  muscles  of  the  thumb.  If  the  thumb  be  put  at  right  angles 
to  the  hand,  the  position  of  the  superficial  palmar  arch  will  be  roughly  indicated 
by  a  line  drawn  along  the  lower  margin  of  the  thumb  across  the  palm  of  the 
hand:  the  deep  palmar  arch  is  situated  about  a  finger's  breadth  nearer  to  the  carpus. 

The  superficial  palmar  arch  is  covered  by  the  Palmaris  brevis,  the  palmar  fascia, 
and  integument;  and  lies  upon  the  annular  ligament,  the  muscles  of  the  little  finger, 
the  tendons  of  the  superficial  flexor,  and  the  divisions  of  the  median  and  ulnar 
nerves,  the  latter  accompanying  the  artery  a  short  part  of  its  course. 

Relations  of  the    Superficial  Palmar  Arch. 

In  front.     '  /  \  Behind 

Integument.  /     Ulnar      ^     Annular  ligament. 

Pdmar  brevis.  I    Artery  m    1    Origin  of  muscles  of  little  finger. 

Palmar  fascia.  \     Hand.    J    Superficial  flexor  tendona 

Divisions  of  median  and  ulnar  nerves. 

Peefdiarities.  The  ulnar  artery  has  been  found  to  vary  in  its  origin  nearly  in  the  propor- 
tion of  one  in  thirteen  cases,  in  one  case  arising  lower  than  usual,  about  two  or  three 
inches  below  the  elbow,  and  in  all  the  other  cases  much  higher,  the  brachial  being  a  more 
frequent  source  of  origin  than  the  axillarv. 

Variations  in  the  position  of  this  vessel  are  more  frequent  than  in  the  radial.  When  its 
origin  ia  normal  the  course  of  the  vessel  is  rarely  changed.  When  it  arises  high  up,  it  is 
almost  invariably  superficial  to  the  flexor  muscles  in  the  forearm,  lying  commonly 
beneath  the  fascia,  more  rarely  between  the  fascia  and  integument.  In  a  few  cases,  its 
potation  was  subcutaneous  in  the  upper  part  of  the  forearm,  subaponeurotic  in  the  lower 

Surgical  Anatomy.  The  application  of  a  ligature  to  this  vessel  is  required  in  cases  of 
wound  of  the  artery,  or  of  its  branches,  or  in  consequence  of  aneurism.  In  the  upper  half 
of  the  forearm,  the  artery  is  deeply  seated  beneath  the  superficial  flexor  muscles,  and 
their  division  would  be  requisite  in  a  case  of  recent  wound  of  the  arterv  in  this  situation, 
in  order  to  secure  it,  but  under  no  other  circumstances.  In  the  middle  and  lower  third 
of  the  forearm,  this  vessel  may  be  easily  secured  by  making  an  incision  on  the  radial  side 
of  the  tendon  of  the  Flexor  carpi  uluaris  ;  the  deep  fascia  being  divided,  and  the  Flexor 
carpi  ulnaris  and  its  companion  muscle,  the  Flexor  sublimis,  being  separated  from  each 
other,  the  vessel  will  be  exposed,  accompanied  by  its  vense  comities,  the  ulnar  nerve  lying 
on  its  inner  side.  The  veins  being  separated  from  the  artery,  the  ligature  should  be  passed 
from  the  ulnar  to  the  radial  side,  takmg  care  to  avoid  the  ulnar  nerve. 
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Interosseous 


The  Wanchea  of  the  ulnar  artery  mjiy  be  arranged  into  the  following  groups. 
Anterior  nlrinr  recurrent. 
Posterior  ulnar  recurrent. 

Anterior  interosgeous. 
Posterior  interosseouB. 
Muscular. 
'  Anterior  carpal. 
Posterior  carpal. 
Deep  or  communicating  branch. 
Digital. 

2ai. — Arteries  of  the  Back  of  the  Forearm  and  Hand. 


Forearm. 


Wrist. 


Hand. 


The  anterior  ulnar  re- 
current arises  immediately 
below  the  elbow-jo  int,ptisaea 
upwards  and  inwards  be- 
tween tlie  Brarhiulis  anti- 
CU9  and  Pronator  radii  teres, 
eupplies  these  muscles,  and, 
in  front  of  the  inner  con- 
dyle, a»fiatoniiO!?es  with  the 
anastomoticft  inagiia  and  in- 
ferior profunda. 

The  posterior  ulnar  r?- 
cnrrent  is  much  lar<2^er,  and 
arises  somewhat  loxver  than 
tiie  preceding.  It  pa.sfiest 
backwards  and  inwards,  be- 
neath the  Flexor  sublimit, 
and  ascends  beiiind  the  inner 
condyle  of  the  humerus.  In 
the  interval  between  this 
process  tmd  the  olecranon, 
it  lies  beneath  the  Flexor 
carpi  ulnaris,  ascending  be- 
tween the  heads  of  that 
muscle,  beneath  the  ulnar 
nerve;  it  supplies  the  neigh- 
bouring muscles  and  joint, 
and  nnastomosea  with  the 
inferior  profunda,  atiasto- 
raotica  magna,  and  inter- 
osseous recurrent  arteries. 

The  inferosseotts  aHery 
is  a  short  trunk,  almnt  an 
inch  in  length,  and  of  con- 
siderable size,  \\hich  arises 
immediately  below  tlie  tu- 
berosity of  the  radius^  and, 
passing  backwards  to  the 
upper  border  of  the  inter- 
osseous membrane,  dividea 
into  two  branches,  the  an- 
terior, and  posterior  inter- 
osseous. 

The  anterior  interosseous 
passes  down  the  forearm 
on  the  anterior  surface  of 
the  interosseous  membrane. 
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to  which  it  19  connected  by  a  thin  aponeurotic  arch.  It  is  accompanied  by  the 
iutcrosseouB  branch  of  the  median  nerve,  aud  overlapped  by  the  contigiioua 
margins  of  the  Flexor  profundus  digitoruni  and  Flexor  longiis  pollicia  muscles, 
giving  off  in  thia  situation  muscular  branches,  and  the  nutrient  artertea  of  the 
radius  and  ulna.  At  the  upper  border  of  the  Pronator  quad  rata  8,  a  branch 
descends  in  front  of  that  muscle,  to  anastomose  in  front  of  the  carpus  with 
branches  from  the  anterior  carpal  and  deep  palmar  arch.  The  continuation  of 
the  artery  passes  behind  the  Pronator  quadratus,  and,  piercing  the  interosseous 
membrane,  descends  to  the  back  of  the  wrist,  where  it  anastomoses  with  the 
posterior  iuterosBeoua  and  the  posterior  carpal  branches  of  the  radial  and  ulnar 
arteries.  The  anterior  interosseous  gives  off  a  long,  slender  branch,  which  accom- 
panies the  median  nerve,  aud  gives  offsets  to  its  substance.  This,  the  median 
arterj/f  is  sometimes  much  enlarged. 

The  posterior  interosseous  arterif  passes  backwards  through  the  interval 
between  the  obliriue  ligameut  aud  the  upper  border  of  the  interosseous  membrane, 
and  runs  duwai  the  back  part  of  the  forearm,  between  the  superficial  and  deep 
layer  of  muscles,  to  both  of  which  it  distributes  branches.  Descending  to  the 
back  of  the  wrist,  it  anaatomoees  with  the  termination  of  the  anterior  inter- 
osseous, and  with  the  posterior  carpal  branches  of  tlie  radial  and  ulnar  arteriea. 
This  artery  gives  off^  near  its  origin,  the  interosseous  recurrent  branch,  a 
large  vessel,  which  ascends  to  the  interval  between  the  external  condyle  and 
olecranon,  beneath  the  Anconeus  and  Supinator  brevis,  anastomosing  with  a 
branch  from,  the  superior  profunda,  and  with  the  posterior  ulnar  recurrent 
artery. 

The  muscular  branches  are  distributed  to  the  muscles  along  the  ulnar  side  of 
the  forearm. 

The  carpal  branches  are  intended  for  the  supply  of  the  wrist  joint. 

The  anterior  carpal  is  a  small  vessel,  which  crosses  the  front  of  the  carpua 
beneath  the  tendons  of  the  Flexor  profundus,  and  inosculates  with  a  corresponding 
branch  of  the  radial  artery. 

The  posterior  carpal  nrisQH  immediately  above  the  pisiform  bone,  winding  back- 
wards beneath  the  tendon  of  the  Flexor  carpus  ulnaris;  it  gives  off  a  branch  which 
passes  across  the  dorsal  surface  of  the  carpal  beneath  the  extensor  tendons,  ana.*<to- 
mosLng  with  a  corresponding  branch  of  the  radial  artery,  and  forming  the  posterior 
carpal  arch;  it  is  then  continued  along  tho  metacarpal  bone  of  the  little  £nger, 
forming  its  dorsal  branch. 

The  deep  or  communicating  branch  arises  at  the  commencement  of  the  palmar 
arch,  passing  deeply  inwards  between  tho  Abductor  minimi  digiti  and  Flexor  brevis 
minimi  digiti,  near  their  origins;  it  anastomoses  with  the  termination  of  the  radial 
artery,  completing  the  deep  palmar  arch. 

The  digital  branches,  four  in  number,  are  given  off  from  the  convexity  of  the 
superficial  palmar  arch.  They  supply  the  ulnar  side  of  the  little  Jiuger,  and  tho 
adjoining  sides  of  the  ring»  middle,  and  index-fingers;  the  radial  side  of  the  index- 
finger  and  thuiuli  being  supplied  from  the  radial  artery.  The  digital  arteries  at 
first  lie  superficial  to  the  flexor  temdons,  but  as  they  pass  forwards  with  the  digital 
nerves  to  the  clefts  between  the  fingers,  they  lie  between  them,  and  are  there  joined 
by  the  interosseous  branches  from  the  deep  palmar  arch.  The  digital  arteries  on 
the  aides  of  the  fingers  lie  beneath  tlie  digital  nerves;  and,  about  the  middle  of  the 
last  phalanx,  the  two  briinches  for  each  finger  form  an  arch,  from  the  convexity  of 
which  branches  pass  to  supply  the  matrix  of  the  nail. 


The  DESCENDiyG  Aorta. 


The  descending  aorta  is  divided  into  two  portions,  the  thoracic,  and  abdouinal, 
in  correspondeaco  with  the  two  great  cavities  of  the  trunk  in  which  it  i» 
situated. 

cc 
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The  Thoracic  Aorta  coraniencea  at  tlie  lovvt-r  Imrtlur  of  the  tliird  dorsal  ver- 
tebra^ on  the  left  side,  and  termimateg  at  the  aortic  ojK-timg  in  the  Diaphragm,  in 
front  of  the  hist  doryal  vc^rtelira.  At  \i^  conirnenreiuent,  it  \i>  situated  on  the  left 
side  of  the  s*pirie;  it  approaches  the  nmedian  line  as  it  descends j  and,  at  its  termi- 
nation, liea  directly  iu  front  of  the  column.  The  direction  of  this  vesijel  being 
inllueneed  bj  the  spine,  upon  which  it  rests,  it  describes  tk  curve  which  is  concuve 
forwaida  in  the  dorsal  region.  As  the  branches  given  olf  from  it  are  snmlK 
the  diminution  in  the  size  of  the  vessel  is  inconsiderable.  It  is  contained  in  the 
back  part  of  the  posterior  mediat*tinum,  being  iu  relation,  in  front,  from  above 
downwards,  with  the  left  pulmonary  artery,  the  left  bronchus,  the  pericardium, 
and  the  tesophagus;  hehimU  with  the  vertebral  column,  and  the  vena  azygos 
minor:  on  tlie  riyht  side,  with  the  vena  azygos  major,  and  thoracic  duct;  on  the 
left  side,  with  the  left  pkura,  and  lung.  The  tesophagus,  with  ita  accompanying 
nerves,  lies  on  the  right  tiidc  of  the  aorta  above:  in  front  of  this  vessel,  in  the 
middle  of  its  courtae;  whllfit,  at  ltd  luwer  part,  it  i^  aix  the  left  »ide,  on  u  plane 
anterior  to  it. 


Plan  of  the  Relations  of  the  Thoracic  Aorta. 

In  froM, 
LeR  mdmonary  artery. 
Left  bronohuB. 
Pericardium. 
CEaophagtiB. 


Right  tide. 
tEsophagua  (above). 
Vena  a/ygos  major. 
Tlioracic  duct. 


Left  side. 

Pleura. 
Left  Lung. 
CEswphagus  (below). 


Befiin-d. 
Vertebral  column. 
Vena  azygos  minor. 

Surffical  Anatomy.  The  student  should  now  consider  the  effects  likely  to  be  produced 
by  aneurism  of  the  thoracic  aorta,  a  disease  of  common  occurrence.  When  we  consider 
the  great  depth  of  the  vessel  from  the  Hurfaco,  and  the  number  of  important  structures 
which  surround  it  on  every  side,  it  may  be  easily  conanved  what  a  variety  of  obscure 
symptoms  may  arise  from  diaeuae  of  this  part  of  the  arterial  avjittm,  and  how  they  may 
lie  liable  to  be  mistaken  for  those  of  other  afiectiona.  Aneurism  of  thu  thoracic  aorta 
most  usually  extends  backwai-ds,  along  the  left  side  of  the  spine,  piwluciiig  absoi-ptiou  of 
the  bodies  of  the  vertebrre,  with  curvature  of  tho  spine  ;  whilst  the  irritation  or  pressure 
on  the  cord,  will  give  rise  to  pain,  either  in  the  chest,  back^  or  loins,  with  radiating  pain 
in  the  left  upper  intercostal  spaces,  from  pressure  on  the  intercostal  nerves  ;  at  the  same 
time,  the  tumour  may  project  back  on  each  sidv  of  the  spine,  beneath  the  iutegutuent,  as 
a  pulsating  svrelling,  simulating  abscess  connected  with  diseased  bone ;  or  it  may  displaoe 
the  oesophagus,  and  compress  the  lung  on  one  or  the  other  side.  If  the  tumour  extend 
forward,  it  may  presa  upon  and  displace  the  heart,  giving  rise  to  palpitation  and  other 
Aymptoms  of  disease  of  that  organ ;  or  it  may  disxdace,  or  even  compress,  the  cesophagus, 
cauamg  pain  and  difficulty  of  awallowiug,  as  in  stricture  of  that  tube,  and  ultimately  even 
open  iiitu  it  by  ulceration,  producing  fatal  haemorrhage.  If  the  discaiie  mako  way  to  either 
side,  it  may  press  upon  the  thoracic  duct ;  or  it  nmy  bur»t  Into  the  pleural  cavity,  or  into 
the  trachea  or  lung ;  and  lastly,  it  may  open  into  the  posterior  mediastinum. 

The  aorta  ia,  corajiaratively  often,  found  to  be  obhterated  at  a  partieular  spot,  viz.,  at  the 
junction  of  the  arch  with  the  thomcic  aorta,  just  below  the  ductus  arteriosus.  Whether  tltia 
IS  the  result  of  disease,  or  of  congenital  malformation,  is  immaterial  to  our  present  purpose; 
it  affords  an  interesting  opportunity  of  observing  the  resources  of  the  collateral  circulation. 
The  coui-se  of  the  anastomosing  vessels,  by  which  the  Itlood  is  brought  from  the  upper  to 
the  lower  part  of  the  artery,  will  be  found  well  described  in  an  account  of  two  eases  m  the 
Patholof/iatl  Tr<in.iactiofiJ<^  vols.  viii.  and  s.  Li  the  former  (p.  162),  Mr.  Sydney  Jones  thus 
sums  up  the  detailed  description  of  the  anastomosing  vessels.  'The  principal  commiini- 
cations  by  which  the  circulittion  was  carried  on,  were— Firstly,  the  lut^jriial  mammary, 
aoast/omosing  with  the  intercostal  arteries,  with  the  phrenic  of  the  abdominal  aorta  by 
means  of  the  mTisculo-phrenic  and  comes  uervi  phrenici,  and  largely  with  the  deep  epigastric. 
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'  Becon<ll7,  **^®  superior  interoostal,  anaatoniosing  ftnteriorly  by  means  of  a  large  branch  xnth 
the  first  aortic  iut«rco8tal,  and  posteriorly,  with  the  posterior  branch  of  the  same  artery. 

[  Thirdlv,  the  inferior  thyroid,  by  means  of  a  bmnch  about  the  size  of  an  ordinary  radiaJ, 

I  fonuocl  a  oommunication  with  the  first  aortic  intercostal.  Fourthly,  the  tranaversalia  colli, 
by  means  of  very  large  communications  with  the  posterior  branches  of  the  intercostals. 

,  Fifthly,  the  branches  (of  the  subclavian  and  axillarv)  going  to  the  side  of  the  chest  were 
large,  and  anastomosed  lireel  v  with  the  lateral  branches  of  the  intercostals.'  In  the  second 
case  also  (VoL  x.  p.  97),  Mr.  Wood  describes  the  anastomoses  in  a  somewhat  similar 
manner,  adding  the  remark,  that  'the  blood  which  was  brought  into  the  aorta  through 
the  ana«tomosea  of  the  intercostal  arteries,  appeared  to  be  expended  priuciimlly  in  «ui>- 
{>lying  the  abdomen  tii^d  pelvis ;  while  the  supply  to  the  lower  extremities  had  passed 
through  the  internal  mammary  and  epigastrios. 


BRAJfCHE9    OF   THE    TnORAOC   AORTA. 


Pericardiac. 
Bronchial. 


CEsophageal. 
Posterior  mediagtinal. 


Intercostal. 


I 
I 


The  pericardiac  are  a  few  small  vefisela,  irregular  in  their  origin,  distributed 
to  the  pcricardtum. 

The  bronchial  arteries  arc  the  nutrient  vessels  of  tlie  liungp,  and  vary  in  number, 
size,  and  origin.  That  of  the  right  gidLi  arises  from  the  first  aortic  intercostal,  or 
by  a  common  trunk  with  the  left  bronchial,  from  tlie  front  of  the  thoracic  aortn. 
Those  of  the  left  side,  usually  two  in  number,  nrise  from  the  thoracic  aorta,  one 
a  little  lower  than  tlio  other.  Each  vea«el  ia  directed  to  the  back  part  of  the 
corresponding  lironclms,  along  which  they  run,  dividing  and  subdividing,  upon 
the  bronchial  tubes,  supplying  them,  the  cellular  tissue  of  the  lungs,  the  bronchial 
glands,  and  the  tesophagus. 

The  cesophugeal  arteries^  usually  four  or  five  in  number,  arise  from  the  front  of 
the  aorta,  and  pass  obliquely  downwards  to  the  uesophagus,  forming  a  chain  of 
anastomoses  along  that  tube,  anastomosing  with  the  oesophageal  branches  of  the 
inferior  thyroid  arteries  above,  and  with  ascending  branches  from  the  phrenic  iuid 
gastric  arteries  below. 

The  posterior  mediastinal  arteries  arc  numerous  small  vessels  which  supply  the 
glands  and  loose  areolar  tissue  in  the  mediastinum. 

The  Intercostal  arteries  ariwc  iVum  the  back  part  of  the  aorta.  They  are  Uf*ually 
ten  in  number  on  each  side,  the  superior  intercostal  space  (and  occasionally  the 
second  one)  being  supplied  by  the  superior  intercostal,  a  branch  of  the  subclavian. 
The  right  intercusUdd  are  longer  than  the  left,  on  account  of  the  position  of  the 
aorta  to  the  left  side  nf  the  spine;  they  paas  outwai*d»,  across  the  bodies  of  the 
vertebra,  to  the  intercostal  spaces,  being  covered  by  the  pleura,  the  tesopliagus, 
thoracic  duct,  sympathetic  nerve,  and  the  vena  azygos  major;  the  left  past«iug 
beneath  the  sujierior  intercostal  vein,  the  vena  azygos  minor,  and  sympathetic. 
In  the  intercostal  spaces,  each  artery  divides  into  two  branches,  an  anterior,  or 
proper  intercostal  bnuicli;  and  a  posterior,  or  dorsal  br.inch. 

The  anterior  branch  pa,><sc3  outwards,  at  first  lying  upon  the  External  inter- 
costal muscle,  covered  in  front  by  the  pleura,  and  a  thin  iascia.  It  then  passes 
between  the  two  layers  of  Intercostal  muscles,  and,  having  nscouded  obliquely 
to  the  lower  border  of  the  rib  above,  divides,  near  the  angle  of  that  bone,  into 
two  branches;  of  these,  the  larger  runs  in  the  groove,  on  the  lower  border  of 
tlie  rib  above;  the  smaller  branch  along  the  upper  border  of  the  rib  below;  passing 
forward,  they  supply  the  Intercostal  muscles,  and  anastomose  with  the  anterior 
intercostal  branches  of  the  internal  manmiary,  and  with  the  thoracic  branches  of 
the  axillary  artery.  The  first  aortic  intercostal  anastomoses  with  the  superior 
intercostal,  and  the  last  three  pass  between  the  abdominal  muscles,  inosculating 
witli  the  epigastric  in  front,  and  with  the  phrenic,  and  lumbar  arteries.  Each 
intercostal  artery  is  accompanied  by  a  vein  and  nerve,  the  former  being  uliove,  and 
tl»e  latter  l>elow,  except  in  the  upjKT  intercostal  spaces,  where  the  nerve  is  at  first 
above  the  artery.     The  arteries  are  protected  from  pressure  during  the  action.  oC 
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side  of  tbe  vertebral  column,  terminates  on  the  left  side  of  the  body  of  the  fourth 
lumbar  vertebni,  where  it  divides  into  the  two  common  iliac  arteries.  It  diminishes 
rapidly  in  size,  in  consequence  of  the  many  large  branches  which  it  gives  oif.  As  it 
lies  upoa  the  bodiee  of  the  vertebrsDj  the  curve  which  it  describee  is  convex  forwards, 
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the  greatest  convexity  corresponding  to  the  tliird  lumbar  vertebra,  which  is  a  little 
altoveand  to  the  left  side  of  the  umbilicus. 

Relationg.  It  is  covered,  in  front,  by  the  lesser  omentum  and  stomach,  behind 
which  are  the  branches  of  the  coeliac  axis,  and  the  solar  plexus;  below  these,  by 
the  splenic  vein,  the  pancreas*  the  left  renal  vein,  the  transverse  portion  of  the 
duodenum,  the  mesentery,  and  aortic  plexus.  Behind^  it  is  separated  from  the 
lurabor  vertebra;  by  the  left  lumbar  veinSj  the  receptaculum  chyli,  and  thoracic 
duct.  On  the  right  side^  it  is  in  rehulon  with  the  inferior  vena  cava  (the  right 
crus  of  the  Diaphragm  being  interposed  al)Ove),  the  vena  azygos,  thoracic  duct, 
and  right  semilunar  ganglion;  on  the  left  side,  with  the  sympathetic  nerve,  and 
left  semilunar  ganglion. 

Plan  of  the  Relations  op  thk  Abdominal  Aorta. 

In  front. 

Lesser  omentum  and  stomach. 

Branches  of  cceliac  axis  and  solar  plexus. 

Splenic  vein. 

Pancreas. 

Left  renal  vein. 

Transverse  duodenum. 

Mesentery. 

Aortic  plexus. 

Right  auk.  ^ -->.  Left  »ide. 

Kight  crus  of  Diaphragm.  /  >.  Sympathetic  nerve, 

luferior  vena  cava.  /  \  Left  semilunar  ganglion. 

Venaarv'gos.  Abdominal 

Thoracic  duct.  \       Aoi-ta. 

Right  semOunar  ganglion. 

Behind. 
Left  lumbar  veins. 
Receptaculum  chyli. 
Tlioracic  duct 
Vertebral  column. 

SuTfficai  Anai/>my.  Aneurisms  of  the  abdomioal  aorta  near  the  ccelic  axis  communicate 
in  nearly  equal  proportion  with  the  anterior  and  posterior  parts  of  this  vessel. 

When  an  aneuriemal  sac  i.-^  connected  with  the  back  port  of  the  abdominal  aorta,  it 
usually  produces  absorption  of  the  Ijodies  of  the  vertebne,  and  forms  a  pulsating  tumour, 
that  presents  itself  in  the  left  hyjwehondriac  or  epigastric  regions,  accompanied  by 
qrmptoms  of  disturbance  of  the  alimentary  canal.  Pain  is  invariably  present,  and  is 
uaoalUy  of  two  kinds,  a  fixed  and  constant  [min  in  the  back,  caused  by  the  tumour  pressing  on 
or  displacing  the  branches  of  the  solar  plexus  and  splanchtiio  nerves,  and  a  sharp  lancinating 
pain,  radiating  along  those  branches  of  the  lumbar  nervt-a,  which  are  pressed  on  by  the 
tumour;  hence  the  pain  in  the  loins,  the  testes,  the  hypogastriura,  and  in  the  lower  limb 
(usually  of  the  left  side).  This  fonn  of  aneurism  usually  bursts  into  the  peritoneal 
cavity,  or  behind  the  peritoneum,  iu  the  left  hypochondriac  region  ;  or  it  may  form  a  large 
aoeuriamal  sac,  estending  down  as  low  as  Poupart's  ligament ;  hrcmorrhage  iu  these  caaea 
being  geoerally  very  extensive,  but  alowjy  produced,  and  not  rapidly  fatal. 

When  an  aneurismal  sac  is  connected  with  the  front  of  the  aorta  near  the  cceliac  axis, 
it  forms  a  pulsating  tumour  in  the  left  hypochondriac  or  epigastric  regions,  usually  attended 
with  symptoms  of  disturbance  of  the  alimentary  canal,  as  sicklies.^,  dyspepsia,  or  consti- 
pation, and  accomi>auied  by  pain,  which  is  constant,  but  nearly  always  tixed  in  the  loins, 
epigastrium,  or  some  part  of  the  abdomen  ;  the  i-adiating  pain  l>eing  rare,  as  the  hnnbar 
nerves  are  seldom  implicated.  This  form  of  aneuriHrn  may  burst  into  the  peritoneal 
ca\nty.  or  behind  the  peritoneum,  between  the  layers  of  the  mesentery,  or,  more  rarely, 
into  the  duodenum;  it  rarely  eitetids  Ixackwards  so  as  to  effect  the  spine. 

The  abdominal  aorta  has  been  tied  several  times,  and  although  none  of  the  oases  have 
been  successful,  still  as  one  of  the  patients  survived  till  the  tenth  day,  the  iwasibility  of 
the  re- establishment  of  the  circulation  may  be  considered  to  be  proved.  The  vessel  may 
be  reached  in  several  ways.  In  the  original  operation,  performed  by  Sir  A.  Cooper,  an 
incision  waa  made  in  the  linea  alba^  the  peritonoum  opened  in  front,  the  finger  carried 
down  amongst  the  intestines  towards  the  spine,  the  |>eritonoum  again  opened  behind,  by 
scratching  through  the  mesentery,  and  the  vessel  thus  reached.  Or  either  of  the  openitionij, 
descri lied  below,  for  securing  the  common  iliac  artery,  may,  by  extending  the  disHecticn  a 
sufficient  distance  upwards,  be  made  use  of  to  expose  the  aorta.  The  chief  difficulty  jn 
the  dead  subject  consists  in  isolating  the  artery,  in  consequence  of  its  groat  depth ;  but  in 
the  living  subject,  the  embarrassment  resulting  from  the  proximity  of  the  aneuri.-^nial 
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tumour,  and  the  great  pro1>Al)i]ity  of  diaease  in  the  tgssoI  itself,  add  to  the  dangere  and 

difficulties  of  this  formidable  operation  eo  greatly,  that  it  is  very  doubtful  whether  it  ought 
ever  to  be  j^wrforraed. 

The  collateral  circulation  would  be  carried  on  by  the  anafitomosis  between  the  interoui 
raammary  and  the  epigastric  ;  by  the  free  communication  l>etwecu  the  superior  and 
inferior  meaeuterics,  if  the  ligature  were  placed  above  the  latter  veseel;  or  by  the 
anastomosis  between  the  inferior  mesenteric  and  the  internal  pudic,  when  (aa  is  more 
common)  the  point  of  ligature  is  below  the  origin  of  the  infurior  mesenteric  ;  by  the  com- 
muiiicatioD»  between  the  branehea  of  the  two  internal  iliocs  ;  and  possibly  by  the  auas- 
tomo6ee  of  the  lumbar  arteries  with  the  branches  of  the  internal  iliac. 

The  circulation  through  the  abdominal  aoi-ta  may  bo  commanded,  in  thin  personal  by 
firm  prfa.^ure  with  the  fingera.  Mr-  Lister  has  invented  a  toiuniquet  for  this  purpoM^ 
wliioh  is  of  the  greatest  use  in  amputation  at  the  hip-joint^  and  some  other  operatiooa. 


Branches  of  the  Abdominal  Aorta. 

Phrenic. 

{Gastric. 
Hepatic. 
Splenic. 
Superior  mcBenteric. 
SuprareniiL 


Reoal. 

Spermatic. 
Inferior  mesentoric. 

Lumbar. 
Sacra  media. 


The  branches  may  bo  divided  into  two  sets:   i.  Those  supplying  tlie  vi 
2.  Those  distributed  to  the  walls  of  the  abdomen. 


Pariefnl  liratichci. 

Phrenic. 
Lumbar. 
Sacra  media. 


Visceral  Branches. 

(Gastric, 
Hepatic. 
Splenic. 
Superior  mesenteric. 
Inferior  mesenteric. 
Suprarenal.      RenaL      Spermatic, 

C<EUAc  Axis. 

To  expose  this  artery,  raise  the  liver,  draw  down  the  stomach,  and  then  tear  through  th« 
layere  of  the  lesser  omentum. 

The  Ctcliac  axis  is  a  short  thick  trunk,  alwut  half  an  inch  in  length,  which 
arises  from  the  aorta,  opposite  the  margin  of  the  Diuphrngm,  and  pa^^ing  nearly 
horizon tidly  forwanls  (in  the  erect  posture),  divides  into  thrt-e  largo  brandtes, 
the  gaetric,  hepatic,  and  eplenie,  occaaionally  giving  off  one  of  the  phrenic 
arteries. 

Relations.  It  is  covered,  hy  tlie  lesser  omentum.  On  the  righi  side,  it  i«  in 
relation  with  the  right  sennlunar  ganglion,  and  the  lobus  Spigclii;  on  tlie  left 
side,  with  the  left  semihinar  ganglion  and  cardiac  end  of  the  stomach.  Belote, 
it  rests  u|xtn  the  upiJtr  border  of  the  pancreas. 

The  Gastric  AiiTEitv  (  Coronaria  vt)Uriculi\  the  emallestof  the  three  bmnchea 
of  the  cocliac  axis,  passes  upwards  and  to  the  left  side,  to  the  cardiac  orifiw  of 
the  Btomach,  distributing  branches  to  the  oesophagus,  which  anastomose  with  the 
aortic  tKSopluigeal  arleriea;  othera  supply  the  csudiac  end  of  the  i^toniach,  inosca- 
laliug  with  branches  of  the  splenic  tirtt^ry:  it  then  pai*H.is  from  left  to  right,  along 
the  k'ssi^r  curvature  of  the  stomaclj  to  the  pyloru.%  lying  in  its  course  lietween 
the  layers  of  the  lesser  omentum,  and  giving  branches  to  both  surfaces  of  llie 
organ;  at  its  termination  it  anastomoses  with  the  pyloric  branch  of  the  hepatic 

The  Hepatic  Artery  in  the  adult  is  int*;rniedi.ite  in  size  been  the  gastric 
and  splenic;  in  the  fa-tus,  it  is  the  largest  of  the  three  branches  of  the  coeliac 
axis.  It  passes  upwards  to  the  right  side,  between  the  layers  of  the  le^srr 
omentum,  and  in  front  of  the  foramen  of  Winslow,  to  the  transverse  fissure  of  the 
liver,  where  it  divides  into  two  branches,  right  and  left,  which  supply  the  cor- 
responding  lolM?fl  of  that  organ,  accompanying  the  ramifications  of  the  vena  port» 
and  }wpht\c  duct.     The  hepatic  nrtery,  \u  its  eonri^e  along  the  right  border  of  tlie 
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lesser  omentum,  is  in  relation  with  the  ductus  communis  oholcdocus  and  portal 
Tein,  tlio  duel:  !jing  to  tlie  right  of  the  artery,  and  the  vena  portie  behind. 
Its  branches  are  the 


Pyloric, 

Gastro-duodeauli 

CyBtic. 


'"  I  V, 


astro-cpipli(ica  dcxtra. 
Pancreatict>-duodeuaIia. 


Mj— The  CcBliac  Asia  and  its  Branches,  the  Liver  having  been  raiaed,  and 
the  Leaser  Omentum  removed. 


The  ptfloric  branch  arises  from  the  hepatic,  above  the  pylorus,  descends  to  the 
Lpyloric  endnf  the  stomachy  and  passes  from  riglit  to  left  jilong  its  lesser  curvature, 
^Bupplying  it  with  branchfi?,  and  inosculating  with  the  gastric  artery. 

The  gaslrO'dufidenaUs  is*  a  short  but  large  branchy  which   descends   behind 

the  duodenum^  pcar  the  pylorus,  and  divides  at  the  lower  l)order  of  the  stomach 

I  into  two    branches,  the  gastro-epiploica  dextra  and  the  pancreatico-duodeiialia. 

[Previous  to  ita  division,  it  gives*  oif  two  or  three  small  inferior  pyloric  branches 

I  to  the  pyloric  end  of  the  stomach  and  pancreas. 

The  ffastro-epipioica  dextra  runs  from  ri]f;bt  to  left  along  the  greater  curvature 
'of  the  gtoniach»  between  the  biyers  of  the  great  omentum,  anastomosing  about  the 
middle  of  the  lower  border  of  this  organ  with  the  gastro-epiploica  sinistra  from 

I  the  splenic  artery.  Thia  vessel  gives  off  numeroug  branches,  some  of  which 
ascend  to  supply  both  gurfaces  of  the  stomach,  whilst  others  descend  to  «u^^V^ 
'd 
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The  pancreatico'duodenalis  Uescends  along  the  coutJguous  margins  of  the 
duodenum  and  [mntTeaa.  It  supplies  KoJh  these  organs,  and  anastomoses  with 
the  inferior  pane  feat  ico-duodenal  hrjmcli  oF  tho  superior  mesenteric  artery. 

In  ukcratimi  of  the  duodenum,  which  frecjuently  occurs  in  connexion  with 
severe  hurna,  this  artery  may  be  involved,  and  death  may  occur  from  hscmorrhage 
into  the  intestinal  canal. 

The  ri/stic  arferr/^  usually  a  branch  of  the  right  hepatic,  passes  upwards  and 
forwards  along  the  neck  of  the  gall  bladder,  and  divides  into  two  hrnncheH,  one  of 
which  ramifies  on  its  free  surface,  the  other,  between  it  and  the  substance  of  the 
liver. 

224.. — The  Coeliao  Axis  and  ita  Branches,  the  Stomach  haviog  been  raised,  and 
the  Transverse  Meso- Colon  removed. 


Cwtnt 


The  Splenic  Artery,  in  the  adult,  is  tlie  largest  of  ihc  three  branches  of  the 
cccliac  axie,  and  if  remarkable  for  the  extreme  tortuosity  of  its  course.  It  passea 
horizontally  to  the  left  side  behind  the  upper  liorder  of  the  pancreas,  accompanied 
by  the  splenic  vein,  which  lies  below  it;  and  on  arriving  near  the  spleen*  dividea 
into  branches,  some  of  which  enter  the  hilus  of  that  organ  to  be  distributed 
to  its  structure,  whilst  others  are  distributed  to  the  great  end  of  the  stomach. 

The  branches  of  this  vessel  are:— 


Pancreatici3e  parvae. 
Pancreatica  magna* 


Gastric  (Vaaa  brevia). 
Gaatro-epiploica  sinistra. 


SUPERIOR  MESENTERIC. 
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The  pancreatic  are  niiinerous  small  branches  derived  from  tbe  eplenic  bs  it  rnns 
behind  the  upper  border  of  the  paocreas,  mipplying  its  middle  and  left  parts.  One 
of  these,  larger  than  the  rest,  is  given  off  from  the  splenic  near  the  left  extremity 
of  the  pancreas;  it  runs  from  left  to  right  near  the  posterior  surface  of  the  gland, 
following  the  course  of  the  pancreatic  duet,  and  is  called  the  pancreatica  maf/na. 
These  veesels  anastomose  with  the  pancreatic  branches  of  the  pancreatico-duo- 
denal  ai'teries. 

The  gastric  {vasa  brevia)  eonsist  of  from  five  to  seven  small  branches,  which 
arise  either  from  the  termination  of  the  siplenic  artery,  or  from  its  terminal 
branches;  and  piii-jsing  from  left  to  right,  between  the  layers  of  the  gaf^tro-splenic 
omentum,  are  distributed  to  the  great  curvature  of  the  stomach;  anastomosing 
with  branches  of  the  gastric  and  gastro-epiploica  sinistra  arteries. 

The  gasiro-epiploica  sinistra^  the  largest  branch  of  the  gplenic,  runs  from 
left  to  right  along  the  great  curvature  of  the  stomach,  between  the  layers  of  the 
great  omentum;  and  ftna.'*feomo»C3  with  tlie  gaatro-epiploica  dextra.  lu  its  courj^e, 
it  distributes  several  branches  to  the  stomach,  which  ascend  upon  both  surfaces; 
others  descend  to  supply  the  omentum. 


Superior  Mesenteric  Artery, 

In  order  to  expose  this  vessel,  raise  the  great  omentum  and  transverse  colon,  draw  down 
the  small  intestines,  and  cut  through  the  peritoueuui  where  the  transverse  meso-col on  and 
mesenteiT  join :  the  artery  will  then  be  exposed  just  as  it  issues  from  beneath  the  lower 
border  of  the  pancreas. 

The  Superior  Mesexteric  Artery  (fig.  225)  supplies  the  whole  length  of  the 
amall  intestine,  except  the  first  part  of  the  duodenum;  it  also  supplies  the  ciecum, 
ascending  and  transverse  colon;  it  is  a  vessel  of  targe  size,  arising  from  the  fore 
part  of  the  aorta,  about  a  quarter  of  an  inch  below  the  cocliac  axis;  being  covered, 
at  its  origin,  hy  the  splenic  vein  and  pancreas.  It  passes  forwards,  between  the 
pancreas  and  transverse  portion  of  the  duodenum,  crosses  in  front  of  this  portion 
of  the  intestine,  and  descends  between  the  layers  of  the  mesentery  to  the  right 
iliac  fossa,  where  it  terminates  considerably  diminished  in  size.  It  its  course  it 
forms  an  arch,  the  convexity  of  which  is  directed  forwards  and  downwards  to  the 
left  side,  the  concavity  backwards  and  upwards  to  the  right.  It  is  accompanied 
by  the  superior  mesenteric  vein,  and  is  surrounded  hy  the  superior  mesenteric 
plexus  of  nerves.     Its  branches  are  the 

Inferior  pancreatico-duodenaL  Ileo-colic. 

Yasa  intcstiui  tenuis.  Colica  dextra. 

CoHcA  media. 

The  inferior  pancreatico'duodcnnl  is  given  off  from  the  superior  mesenteric 
below  the  pancreas,  and  is  distributed  to  the  hca<i  of  the  pancreas,  and  the  trans- 
verse and  descending  portions  of  the  duodenum;  anastomosing  witli  the  pancreatico- 
duodenal artery. 

The  vfisa  intestini  tenuis  arise  from  the  convex  side  of  the  superior  mesenteric 
artery.  They  are  usually  from  twelve  to  fifteen  in  number,  and  are  distributed  to 
the  jejunum  and  ileum.  They  run  parallel  with  one  another  between  the  layers  of 
the  mesentery;  each  vessel  dividing  into  two  l>ranehes,  which  unite  with  a  similar 
branch  on  each  side,  forming  a  series  of  arches,  the  convexities  of  which  are 
directed  towards  the  intestine.  From  this  first  set  of  arches  branches  arise,  which 
again  unite  with  simihir  branches  from  either  side,  ami  thus  a  second  series  of 
arches  is  formed;  and  from  these  latter,  a  third,  and  even  a  fourth  or  fifth  series 
of  arches  are  constituted,  diminishing  in  sixe  the  nearer  they  approach  the  intes- 
tine. From  the  terminal  arches  numerous  small  straight  veasela  arise  which 
encircle  the  intestine,  upon  which  they  are  distributed,  ramifying  thickly  between 
its  coats. 

The  ileo-colic  artery  is  the  lowest  branch  given  off  from  the  concavvt^  <i^  \Jcvft 
superior  mesenteric  artery.     It  descends  between  the  layers  o?  l\v.e;  ta^acaXJcr^  \a 
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the  right  iliac  foBsa,  where  it  dividcB  into  two  branches.  Of  these  the  inferior 
one  inoscnliit*^s  with  the*  lowest  branches  of  the  vasa  intestini  tennis,  from  the 
convexity  of  which  branches  proeeeil  to  supply  the  tenniiiHtion  of  the  ileum,  4he 
c«cum  and  appendix  co-ci,  and  the  ileo-ccecal  and  ileo-eolEc  valves.  The  j<uporior 
division  inosculates  with  the  coUca  dextra,  and  supplies  the  commencement  of 
the  colon. 

The  colica  dextra  arises  from  ahout  tho  middle  of  the  concavity  of  the  supe- 
rior mesenteric  artery,  and  passing  beneath  the  {writoueum  to  the  middle  of  the 
Moemlinf^  colon,  divides  into  two  branches;  a  dcscendhig  branch,  which  infw*cu- 
latea  ^ivith  the  iieo-colic;  and  an  ascending  branch,  which  anastomoses  with  tho 
colica  media.  These  branches  form  arches,  from  the  convexity  of  which  vessels 
are  distributed  to  the  ascending  colon.  The  branches  of  this  vessel  are  covered 
with  peritoneum  only  on  theiir  anterior  aspect, 

215. — The  Superior  Mesenteric  Artery  and  ita  Branches. 


The  colica  media  arises  from  the  upper  part  of  the  concavity  of  the  superior 
mesenteric,  and,  pasaiiig  forwards  between  the  layers  of  the  transverse  meso-colon, 
divides  into  two  branches;  the  one  on  the  right  side  inoscuhiting  with  the  colica 
dextra;  that  on  tho  left  side,  with  the  colica  sinistra,  a  branch  of  the  inferior 
mesenteric.  From  the  arches  formed  by  their  inosculation,  branches  are  di«- 
trJhuted  to  the  transverse  colon.  The  branches  of  this  vessel  He  betwe^i  two 
hyora  of  peritoneum. 


INFERIOR  MESENTERIC. 
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LvFERiOR  Mesenteric  Artery. 

In  order  to  expose  this  vessel,  draw  tTae  small  intestines  and  mesentery  over  to  the  right 
side  of  the  abdomen^  raise  the  traouverse  colon  towards  the  thorax,  aud  divide  the  perito- 
neum covering  the  left  side  of  the  aorta. 

The  Inferior  Mesenteric  Artery  (fig.  226)  supplies  the  descending  and  sig- 
mmd  flexure  of  the  colon,  and  greater  part  of  the  rectum.  It  is  smaller  thait  the 
superior  mesenteric;  and  arises  from  the  left  side  of  the  aorta,  between  one  and 
two  inches  above  it«  division  into  the  common  iliacs.     It  passes  downwards  to  the 


126.— The  Inferior  Mesenteric  Artery  and  its  Branches. 


Tmjtrimr^  B^mmrrkmUmt 


left  iliac  fossa,  and  then  descends,  between  the  layers  of  the  meso-rectunij  into  the 
pelvis,  under  the  name  of  the  superior  hcenwrrhoidul  artery.  It  lies  at  first  in 
close  relation  with  the  left  side  of  the  aorta,  and  then  passes  in  front  of  the  left 
common  iliac  artery.     Its  branches  are  the 


Colica  sinistra. 


SJsiDoid, 


Superior  hicmorrhoidat. 


iThe  colica  sinistra  passes  behind  the  peritoneum,  in   front  of  the  left  kidney, 
to  re^ch  the  descending  colon,  and  divides  into  two  branches;  jin  ascend vv\o;\iX'ax\t\\, 
which  inosculates  with  the  colica  raedta;  and  a  descending  \)IM\<s\l,  "w^jarNi  \MissAN»- 
- 
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moses  with  the  sigmoid  artery.     From  tlie  arches  formed  by  these  inosculations, 
branches  are  distrihufed  to  the  descending  colon. 

The  sifjmoid  arfrry  runs  oblirjuely  downnvards  across  the  Psoas  muscle  to  the 
sigmoid  tiexure  of  the  colon,  and  divides  into  branches  which  supply  that  part  of 
the  intestine;  anastomosing  al>ove,  witli  the  eolica  sinistra;  nad  helow,  with  the 
guperior  ha-tnorrhoidal  artery.  This  vessel  is  sometimes  replaced  by  three  or  four 
small  branches. 

The  superior  hcemorrhoidai  arlerp^  the  continuation  of  the  inferior  mesen- 
teric, deacenda  into  the  pelvis  between  the  layers  of  the  mcso-rectura,  crossinp,  in 
its  course,  the  ureter,  and  left  common  iliac  vessels.  Opposite  the  middle 
of  the  sacrum  it  divides  into  two  branches,  which  descend  one  on  each  side  of  the 
rectum,  where  they  divide  into  several  smidl  branches,  which  are  distributed 
between  the  mucous  and  muscular  coats  of  that  tube»  nearly  as  far  as  its  lower 
end;  anastomosing  with  each  other,  with  the  middle  hemorrhoidal  arteriea, 
branches  of  the  internal  iliac,  and  with  the  iiilcrior  hieraorrlioidal,  branches  of 
the  internal  pudic. 

The  student  should  especially  remark,  that  the  trunk  of  the  vessel  descends 
alonf!^  the  back  part  of  the  rectum  as  far  as  the  middle  of  the  eacmm  before  it 
divides;  this  is  about  a  finger^s  length  or  four  inches  from  the  anus.  In  disease 
of  this  tube,  the  rectum  should  never  be  divided  beyond  this  point  in  that  directioo, 
for  fear  of  involving  this  artery. 

The  Suprarenal  Arteries  are  two  small  vessels  which  arise,  one  on  each 
side  of  the  aorta,  opposite  the  superior  mesenteric  artery.  They  pass  obliquely 
upwards  and  outwards,  to  the  under  surface  of  the  suprarenal  capsules,  to  which 
they  are  distributed,  anastomosing  witli  capsular  branches  from  the  phrenic  and 
renal  arteries.  In  the  adult  these  arteries  are  of  small  size;  in  the  foetus  they  are 
BA  large  as  the  renal  arteries. 

The  Renal  Arteries  are  two  large  trunks,  which  arise  from  the  sides  of  the 
aorta,  immediately  below  the  superior  mesenteric  artery.  Each  is  directed  out- 
wards, so  as  to  form  nearly  a  riglit  angle  with  the  aorta.  The  right  is  longer 
than  the  left,  on  account  of  the  position  of  the  aortaj  it  passes  behind  the  inferior 
vena  cava.  The  left  is  somewhat  higher  than  the  right.  Previously  to  entering 
the  kidney,  each  artery  divides  into  four  or  five  branches,  which  are  distributed 
to  its  substance.  At  the  hilus,  these  branches  lie  between  the  renal  vein  and 
ureter,  the  vein  being  usually  in  front,  tlic  ureter  behind.  Each  vessel  gives  off 
some  small  branches  to  the  suprai'cnal  capsules,  the  ureter,  and  tlie  surrounding 
cellular  membrane  and  muscles. 

The  Spermatic  Arteries  are  distributed  to  the  tester  in  the  male,  and  to  the 
ovaria  in  the  female.  They  ai"e  two  slender  vessels,  of  considerable  length, 
which  arise  from  the  front  of  the  aorta,  a  little  below  the  renal  arteries.  Each 
artery  passes  obliquely  outwards  and  downwards,  behind  the  peritoneum,  crossing 
the  ureter,  and  resting  on  the  Psoas  muscle,  the  right  spermatic  lying  in  front  of 
the  inferior  vena  cava,  the  left  behind  the  sigmoid  flexure  of  tlie  colon.  On 
rcacliing  the  margin  of  the  pelvis,  each  vessel  passes  in  front  of  the  corresponding 
external  iliac  artery,  and  takes  a  different  course  in  the  two  sexes. 

In  the  male,  it  is  directed  outwards,  to  the  internal  al)dominal  ring,  and 
accompanies  the  other  constituents  of  the  spermatic  cord  along  the  spermatic 
canal  to  the  testis,  where  it  becomes  tortuous,  and  divides  into  several  branches, 
two  or  three  of  which  accompany  the  vas  deferens,  and  supply  the  epididymua, 
anastomosing  with  the  artery  of  the  vas  deferens;  others  pierce  the  back  part  of 
the  tunica  albuginea,  and  supply  the  substance  of  tlie  testis. 

In  the  frmaiey  the  spermatic  arteries  (ovarian)  are  shorter  than  in  the  male, 
and  do  not  pass  out  of  the  abdominal  cavity.  On  arriving  at  the  margins  of  the 
pelvis,  each  artery  passes  inwards,  lietween  the  two  laminm  of  the  broad  ligament 
of  the  uterus,  to  be  distributed  to  the  ovary.  One  or  two  small  branches  supply  the 
PaiJopJan  tube;  another  passes  on  to  the  side  of  the  uterus,  and  anastomoses  with 
the  uterine  arteries.  Other  offsets  are  continued  along  the  round  ligament,  through 
tJw  inguinal  cannlf  to  the  integument  o?  tW  \ab\\im  w\^  ^vovct. 


PHBKNIC.-— MIDDLE  SACRAL. 


397 


At  an  early  period  of  foetal  life,  when  the  testes  lie  by  tlje  side  of  the  spine, 
betow  the  kidneys,  tlie  spermatic  arteries  are  short;  but  m  these  organs  descend 
from  the  abdomen  into  the  scrotum,  the  arteries  become  gradually  lengthened. 

The  Phrenic  Arteries  are  two  small  vessels,  which  present  much  variety  in  their 
origin.  They  may  arise  separately  from  the  front  of  the  aorta^  iniuiediately  below 
the  cceliac  axis,  or  by  a  commun  trunk,  which  may  spring  either  from  the  aorta,  or 
from  the  coeliac  axis.  Sometimes  one  is  derived  from  the  aorta,  and  the  other  from 
one  of  the  renal  arteries.  In  only  one  out  of  thirty-eix  cases,  did  these  arteries 
arise  as  two  separate  vessels  from  the  aorta.  They  diverge  from  one  another 
across  the  crura  of  the  Diaphragm,  and  then  pass  obliquely  upwards  and  outwards 
upon  its  under  surface.  The  left  phrenic  passes  behind  the  cesophaniis,  and  runs 
forwards  on  tlie  left  side  of  the  ccsophageal  opening.  The  right  phrenic  passes 
behind  the  liver  and  inferior  vena  cava,  and  ascends  along  the  right  side  of  the 
aperture  for  transmitting  that  vein.  Near  the  back  part  of  the  central  tendon, 
each  vessel  divides  into  two  branches.  The  internal  branch  runs  forwards  to  the 
front  of  the  thorax,  supplying  the  Diaphragm,  and  anastomosing  with  its  fellow 
of  the  opposite  side,  and  with  the  musculo-phrenic,  a  branch  of  the  internal 
mammary.  The  external  branch  passes  towards  the  side  of  the  thorax,  and  in- 
osculates with  the  intercostal  arteries.  The  internal  branch  of  the  right  phrenic 
gives  ofl'a  few  vessels  to  the  inferior  vena  cava;  and  the  left  one  some  branidiea 
to  the  oesophagus.  Each  vessel  also  sends  capsular  branches  to  the  suprarenal 
capsule  of  its  own  side.  The  spleen  on  the  left  side,  and  the  liver  on  the  right, 
also  receives  a  few  branches  from  these  vessels. 

The  Lumbar  Arteries  are  analogous  to  the  intercostal.  They  are  usually  four 
in  number  on  each  side,  and  arise  from  the  back  part  of  the  aorta,  nearly  at  right 
angles  with  that  vessel.  They  pass  outwards  and  backward."*,  around  the  sides  of 
the  body  of  the  corresponding  lumbar  vertebra,  behind  the  sympathetic  nerve 
and  the  Psoas  muscle;  those  on  the  right  side  being  covered  by  the  inferior  vena 
cava,  and  the  two  upper  ones  on  each  side  by  the  crura  of  the  Diaphragm.  In  the 
interval  between  the  transverse  processes  of  the  vertebr®,  each  artery  divides 
into  a  dorsal  and  an  abdominal  branch. 

The  dorsal  branch  gives  off,  immediately  after  its  origin,  a  spinal  branch, 
which  enters  the  spinal  canal;  it  then  continues  its  course  backwards,  between 
the  transverse  processes,  and  is  distributed  to  the  muscles  and  integument  of  the 
back,  anastomosing  with  each  other,  and  with  the  posterior  branches  of  the  inter- 
costal arteries- 

The  spinal  branchy  besides  supplying  offsets  which  run  along  the  nerves  to 
the  dura  mater  and  Cauda  equina,  anastomosing  with  the  other  spinal  arteries, 
divides  into  two  branches,  one  of  which  ascends  on  the  posterior  surface  of  the 
body  of  the  vertebra  above,  and  the  other  descends  on  the  posterior  surface  of 
the  body  of  the  vertebra  below,  both  vessels  anastomosing  with  similar  branches 
from  neighbouring  spinal  arteries.  The  inosculations  of  these  vessels  on  each 
Bide,  throughout  the  whole  length  of  the  spine,  form  a  series  of  arterial  arches 
behind  the  botlies  of  the  verlebrie,  which  are  connected  with  each  other,  and  with 
a  median  longitudinal  vessel,  extending  along  the  middle  of  the  posterior  surface 
of  the  bodies  of  the  vertebrie,  by  transverse  branches.  From  these  vessels  offsets 
are  distributed  to  the  periosti^um  and  bones. 

The  ahdomimtl  hranchea  pass  outwards,  behind  the  Quadratus  Uvmboruni,  the 
lowest  branch  occasionally  in  front  of  that  muscle,  and,  being  continued  between 
the  abdominal  muscles,  anastomose  with  brunches  of  the  epigastric  and  internal 
mammary  in  fronty  the  intercostals  above^  and  those  oi  the  ilio-lurabar,  and 
circumflex  iliac,  below. 

The  Middle  Sacral  Artery  is  a  small  vessel,  about  the  size  of  a  crow-quill, 
which  arises  from  the  back  part  of  the  aorta,  just  at  its  bifurcation.  It  descends  upon 
the  last  lumbar  vertebra,  and  along  the  middle  line  of  the  front  of  the  sacrum,  to 
the  upper  part  of  the  coccyx,  where  it  terminates  by  anastomosing  with  thcl«A*i^\s.V 
Bacral  arteries.     From  it,  branches  arise  which  run  t\iroug\\  l\ie  mesQ-T^eVuvR.,  U^ 
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supply  the  poaterior  surface  of  the  rectum.  Other  bronchos  are  given  oflTon  each 
Bide,  which  anastomose  with  the  lat<*ral  sucral  arteriee,  and  send  off  BttiiUl  offaeto 
which  enter  the  anterior  sacral  foramina. 

Common  Iliac  Arteries. 

The  abdoralnal  aorta  divides  into  the  two  common  iliac  arteries.  The  bifurcation 
usnally  takes  place  on  the  left  side  of  the  body  of  the  fourth  lumbar  vertebra. 
This  point  corresponds*  to  tlio  left  side  of  the  nmbilicns,  and  is  on  a  level  witli  a 
line  drawn  from  tbo  highest  point  of  one  iliac  crest  to  tbe  other.  The  common 
iliac  arteries  are  about  two  inches  in  leugtb  j  divcrgintr  from  the  termination  of  the 
aorta,  they  pass  downwards  and  outwards  to  tbe  margin  of  the  pelvis,  and  divide 
opposite  the  inter  vertebral  substance,  between  the  last  lumbar  vertebra  and  the 
sacrum,  into  two  branches,  the  external!  and  internal  iliac  artcrie^^;  the  former 
supplying  the  lower  extremity;  the  latter,  the  viscera,  and  pariotcei  of  the  pelvis. 

The  riffht  common  iliac  is  somewhat  larger  than  the  left,  and  passes  more 
obliquely  acro.-^3  the  body  of  the  last  lumbar  vertebra.  In  front  of  it  are  the 
peritoneum,  the  ileum,  branches  of  thu  eyinpathetic  nerve,  and,  at  ita  point 
of  Jivifiton,  tbo  ureter.  Behind,  it  is  neparated  from  tbe  la^t  hiiinbar  ver- 
tebra, by  the  two  common  iliac  veins*  On  its  oufer  side^  it  is  in  relation  with 
the  inferior  vena  cava,  and  right  common  iliac  vein,  abovej  and  the  Psoas  magnus 
muscle,  below. 

The  left  comfiion  iliac  is  in  relation,  in  front,  with  the  peritoneum,  branches  of 
the  Bympatbetic  nerve,  the  rectum  and  fiuperior  lia3morrboidai  artery;  and  cnissed, 
at  its  point  of  bifurcation,  by  the  ureter.  Tbe  left  comnnui  iliac  vein  lies  partly 
on  the  inner  side,  and  part  beneath  the  artery;  on  it^  outer  side,  tbe  artery  is  in 
relation  with  the  Psoas  magnus. 

Branches.  The  common  iliac  arteries  give  off  email  branches  to  the  peritoneum. 
Psoas  mu8c!es,  ureters,  and  the  surrounding  cellular  membrane,  and  occasionally 
give  origin  to  the  ilio-lumbar,  or  renal  arteries. 


Plan  of  the  Relations  of  the  Common  Iliac  Artkries. 


In  front. 
Peritoneum. 
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Sym pathetic  nerves. 
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In  front. 
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Superior  hajmorrhoidal  artery. 
Ureter. 


Kight 
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OvUrtuk. 
Psoas  muscle. 


Behind, 
Kight  and  Left  common 
ihac  veins. 
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Left  common 
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Peculiarities.  The  point  of  origin,  varies  according  to  the  bifurcation  of  the  aorta.  In 
threo-fourtba  of  a  large  number  of  cases,  the  aorta  bifurcated  either  upon  tlie  foutth 
lumbar  vertebra^  or  upon  the  intervertebral  disc  between  it  and  the  fifth ;  the  bifurcation 
being,  in  one  case  out  of  niue  below,  and  in  one  out  of  eleveti  above  this  point.  In  ton 
out  of  every  thirteen  cases,  the  vessel  bifurcated  within  half  an  inch  above  or  below  the 
level  of  the  crest  of  the  ilium  ;  more  frequently  below  than  above. 

The  point  of  dit^ision.  is  subject  to  great  variety.  In  two- thirds  of  a  large  number  of 
cases,  it  was  between  the  last  lumVmr  vertebra  and  the  upper  border  of  the  sacrum  ;  being 
al>ove  that  j>oint  in  one  case  out  of  eight,  and  below  it  in  one  case  out  of  six.  The  left 
common  iliac  artery  divides  lower  down  more  froquently  than  the  right 

The  rehUii^e  Unffi/i,  also,  of  the  two  oomujon  iliac  arteries  varies.    Tbe  right  commoo 
iliac  was  longest  in  sixty-three  cases  ;  the  left,  iu  fifty-two  ;  whilst  they  were  both  equal 
fifty-three.     The  length  of  the  arteries  varied  in  five-seven* " 


exi  jaoh  aad  a-haJf  to  three  inohos;  in  about  laalC/ 
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longer ;  and  in  the  other  half,  shorter  ;  the  minimma  length  bving  kaa  than  half  an  inch, 
the  maximuta,  four  and  a-half  inches.  In  one  inatance,  the  right  common  iliac  was  found 
wanting,  the  external  and  ititemal  iliacs  arising  directly  from  the  aorta. 

Surgical  AiKjUomj/.  The  application  of  a  ligature  to  the  oommon  iliac  artery  may  be 
required  on  account  of  aneurism  or  hxemorrbage,  implicating  the  external  oi- internal  iUaca, 
or  on  account  of  secondary  biemorrhage  after  am|mtation  of  the  thigh  high  ujn  It  has 
Ijeen  seen,  that  the  origin  of  thiti  vessel  corref^pondff  to  the  left  side  of  the  umbilicuti  on  a 
level  with  a  line  drawn  from  the  highest  point  of  quo  iliac  crest  to  the  opposite  one,  and 
ita  course  to  a  line  extending  from  the  left  side  of  the  umbilicus  dovmwarda  towards  tho 
xuiddle  of  Poupart's  iigamout.  The  lino  of  incision  required  in  the  hrst  steps  of  an 
0{>eration  for  securing  this  vessel,  would  materiall;^  depend  upon  the  nature  of  tho  disease. 
If  the  surgeon  select  the  iliac  region,  a  curved  incision,  about  &vq  inches  in  length,  may  be 
made,  commencing  on  the  left  side  of  the  umhilicus,  carried  outwards  towards  the  anterior 
superior  iliac  spine,  and  then  along  the  upper  border  of  Poupart'a  ligament,  as  far  as  its 
middle.  But  if  the  aneuriamal  tumour  should  extend  high,  up  in  the  abdomen^  u!oug  the 
external  iliac,  it  is  better  to  select  the  side  of  the  abdomen,  approaching  the  artery  from 

117. — ArterieB  of  the  Pelvis. 


above,  by  making  an  incision  from  four  to  five  inches  in  length,  from  about  two  inches 
above  and  to  the  left  of  the  nmbilicna,  carried  outwards  in  a  curved  direction  towards  tho 
lumbar  region,  and  terminating  a  little  below  tho  antt?rior  «u]ierior  iliiic  spine.  Tlio 
aWorainaJ  muscles  (in  either  case)  having  been  cautiously  divided  in  succession,  tho 
transveraalis  fascia  must  be  carofully  cut  through,  and  the  peritoneum,  together  with  the 
ureter,  separated  from  the  artery,  and  pushed  aside :  the  sacro-iUac  a.t\,\c\i\^Vvo\\  ■wvvv&'l 
then  be  felt  for,  and  upon  it  the  vessel  wiU  be  felt  pukating,  and  tutt^  )oo  iSiVt^  <2>T.'^Q«ifc^\'a. 
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cloao  connoction  with  ita  accompanying  vein.  On  the  right  side^  both  common  iliac  veins, 
as  well  as  the  iuferiar  vena  cava,  are  in  cloae  connection  with  the  arterjr,  and  must  be 
carefully  avuided.  On  the  left  side,  the  vein  usually  lies  on  the  hiuer  side,  and  behind  the 
artery;  but  it  occasionally  happena,  that  the  two  common  iliac  veins  are  joined  on  the  left 
instead  of  the  right  side,  which  would  add  much  to  the  difficulty  of  an  operation  in  such  a 
case.  The  common  iliac  artery  may  be  so  short  that  danger  may  be  apprehended  from 
secondary  hemorrhage  if  a  ligature  is  applied  to  it.  It  would  be  preferable,  in  such  a  otae, 
to  tie  both  the  external  and  internal  iliacs  near  their  origin. 

Collateral  Circtflation.  The  principal  agents  in  carrying  on  the  collateral  circulation  afl«p 
the  application  of  a  ligature  to  the  common  iliac,  are,  the  anastomoses  of  the  hEemorrhoidoi 
branches  of  the  internal  iliac,  with  the  superior  haemorrhoidal  from  the  inferior  mesenteric ; 
the  anastomoseB  of  the  uterine  and  ovarian  arteries,  and  of  the  vesical  arteries  of 
opposite  sides  ;  of  the  lateral  sacral,  with  the  middle  sacral  artery;  of  the  epigastric,  with 
the  internal  mammary,  inferior  intercostal,  and  lumbar  arterioe  ;  of  the  ilio-lumbar,  with 
the  last  lumbar  artery ;  of  the  obturator  artery,  by  means  of  its  pubic  branch,  with  the 
vessel  of  the  op[x»site  side,  and  with  the  internal  epigastric  ;  and  of  the  gluteal,  with  the 
posterior  branches  of  the  sacral  arteries. 


Internal  Iliac  Arteet. 

The  internal  iliac  artery  supplies  the  walls  and  viscera  of  the  pelvis,  the  gene- 
rative organs,  and  Inner  side  of  the  thigh.  It  is  a  ghort,  thick  vessel,  smaller  than 
the  external  Lliae,  and  about  an  inch  and  a  half  in  length,  which  arises  at  the  point 
of  bifurcation  of  the  common  iliac;  and,  passing  downwards  to  the  upper  margin 
of  the  great  sacro-sciatic  foramen,  divides  into  two  large  trunks,  an  anterior,  and 
posterior;  a  partially  obliterated  cord,  the  hypogastric  artery,  extending  from  the 
extremity  of  the  vessel  forwards  to  the  bladder. 

Relations.  In  fronts  with  the  ureter,  which  separates  It  from  the  peritoneum. 
Behind^  with  the  internal  iliac  vein,  the  lunibo-wacral  nerve,  and  Fyriform is  muscle. 
By  its  outer  sidcy  near  Ita  origin,  with  the  Pisoas  muscle. 

Plan  of  the  Relations  of  xtiE  Internal  Iliac  Artery. 

In  front. 
Peritoneum. 
Ureter. 


Outer  tide. 
Psoas  magnus. 


I    Internal    \ 
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Behind. 
Internal  iliac  veio. 
Lumbo-sacral  nerve. 
Pyriformis  muscle. 

In  the  faehts^  the  internal  iliac  artery  (hypogastric),  is  twice  as  large  as  the  ex- 
ternal iliac,  and  appears  to  be  the  continuation  of  the  common  iliac.  Passing  forwards 
to  the  bladder,  it  ascends  along  the  side  of  that  viscus  to  its  summit,  to  which 
it  gives  brunches:  it  then  passes  upwards  along  the  back  part  of  the  anterior  wall 
of  the  abdomen  to  the  umbilicus,  converging  towards  its  fellow  of  the  opposite 
side.  Having  passed  through  the  umbilic^il  opening,  the  two  arteries  twine  round 
the  umbilical  vein,  forming  with  it  the  umbilical  cord;  and,  ultimately,  ramify  in 
the  placenta.  The  portion  of  the  vessel  within  the  abdomen,  is  called  the 
liypogat^tric  artery;  and  that  external  to  that  cavity,  the  umbilical  artery. 

At  birth^  when  the  placental  cireuUtioo  ceases,  that  portion  of  the  hypogastric 

artery  which  extends  from  the  umbllieirs  to  the  Buminit  of  the  bladder,  contracts, 

and  ultimately  dwindles  to  a  tsolid   fibrous   cord;  the  portion  of  the  same  Tessel 

extending  from  the  summit  of  the  bladder  to  wllhin  an  tnehimd  a-halfof  itsorigint 

is  not   totnJIy  impervious,  though  it  becomes  considerably  reduced  in   Bixej  and 
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^serves   to   convey  blood  to  the   bladder^  under  the  name  of  the  superior  Tesical 
ptery. 

PecvUariti^4f  as  reffards  length.  In  two-thirds  of  a  large  number  of  cases,  the  length 
f  the  internal  iliac  varied  botwoen  an  inch  and  an  inch  and  a-half ;  in  the  remaining 
[iird,it  wasmore  frequently  longer  than  shorter,  the  maxim um  length  being  three  incheSi 
be  minimum,  half  an  inch. 

The  lengths  of  the  common  and  internal  iliac  arteries  bear  an  inverse  proportion  to  each 
Iher^  the  internal  iliac  artery  being  long  when  the  common  iliac  is  short,  and  vice  versd. 

As  regards  itg  plaa  of  division.  The  place  of  division  of  the  internal  iliac  varies  between 
the  upper  margin  of  the  sacrum,  and  the  upper  border  of  the  aacroHaciatic  foramen. 

The  arteries  of  the  two  aidea  in  a  series  of  cases  often  differed  in  length,  but  neither 

emed  constantly  to  exceed  the  other. 

Surgical  Aiiatomff,  The  application  of  a  ligature  to  the  internal  iliac  artery  may  be 

■quired  in  cases  of  aneurism  or  hiemorrhage  affecting  one  of  its   branches.    The  vesjiel 

ay  be  secured  by  making  an  incision  throagh  the  abdominal  parietea  in  the  Oiac  region, 

I  a  direction  and  to  an  extent  similar  to  that  for  Hecuria^  the  common  iliac;  the  tmns- 

rersalis  fascia  having  been  cautiously  divided,  and  the  pentoneum  pushed  inwards  fjom 

■^he  ihac  foasa  towEtrds  the  pelvisy  the  finger  may  feel  the  piJsation  of  the  eiterual  iliac  at 

he  bottom  of  the  womid ;  an<l,  by  tracing  this  v^ael  upwards,  the  internal  iliac  is  arrived 

t,  oppoaite  the  sacro-iliac  articuktion.  It  should  be  remembered  that  the  vein  lies  behind, 

and  on  the  right  side,  a  little  external  to  the  artery,  and  in  close  contact  with  it ;  the  ureter 

and  peritoneum^  which  lie  in  front,  must  also  be  avoided.    The  degree  of  facility  in  apply- 

_ing  a  ligature  to  this  vessel,  will  mainly  dei>end  upon  its  length.    It  has  been  seen  that, 

""  I  tiie  great  majority  of  the  cases  examined,  the  artery  was  short,  varying  from  an  inch  to 

1  inch  and  a-half ;  in  these  cases^  the  aHery  is  deeply  seated  in  the  pelvis  ;  when,  on  the 

feontrary,  the  vessel  is  longer,  it  is  found  partly  alxivo  that  cavity.     If  the  artery  is  very 

l^bort,  as  occasionally  happens,  it  would  be  preferable  to  apply  a  ligature  to  the  common 

liac,  or  upon  the  extorntd  and  internal  iliacsat  their  origin. 

CoiliUeral  Circulation,    In  Mr. Owen's  dissection  of  a  casein  which  the  internal  iliac 

lartery  had  been  tied  by  Stevens  ten  years  before  death,  for  aneurism  of  the  sciatic  artery, 

''ihe  internal  iliac  was  found  impervious  for  ahout  an  inch  above  the  point  where  the 

ligature  had  been  applied ;  but  the  obliteration  did  not  extend  to  the  origin  of  the  external 

iliac,  as  the  ilio-lumbar  artery  arose  just  above  this  point    Below  the  point  of  obliteration, 

the  artery  resumed  its  natural  diameter,  and  continued  so  for  half  an  inch ;  the  obturator, 

lateral  sacral,  and  gluteal,  arising  in  succession  from  the  latter  portion.    The  obturator 

artery  was  entirely  obliterated.     The  lateral  sacral  artery  was  as  large  as  a  crow's  quill,  and 

[liad  a  very.free  anastomosis  with  the  artery  of  the  opposite  side,  and  with  the  middle 

pjncral  artery.    The  sciatic  artery  was  entirely  obliteratecl  as  far  a»  its  point  of  connection 

|inth  the  aneurismal  tumour ;  but,  on  the  distal  side  of  the  sac,  it  was  continued  down 

Iftlong  the  l)ack  of  the  thigh  nearly  as  large  in  size  as  the  femoral,  being  pervious  about  an 

Hnch  below  the  sac  by  receiving  an  anastomosing  vessel  from  the  superior  profunda.*     In 

|«ddition  to  the  above,  the  circulation  in  the  parts  supplied  by  the  internal  iliac  would  be 

learned  on  by  the  anastomoaes  of  the  uterine  and  ovarian  arteries  ;  of  the  oppossite  vesical 

i^rteries  ;  of  the  hfemorrhoidal  branches  of  the  internal  iliac,  with  those  from  the  inferior 

[mesenteric;  of  the  obturator  artery,  by  means  of  its  pubic  branch,  with  the  vessel  of  the 

f.^poflite  side;  and  with  the  epigastric  and  internal  circumflex ;   by  the  anastomoses  of  the 

I  circumflex,  and  perforating  branchea  of  the  femoral,  with  the  sciatic ;  of  the  gluteal,  with 

I  the  posterior  branches  of  the  sacral  arteries;  of  the  ilio-lumbar,  with  the  last  lumbar ;  of 

I  the  lateral  sacral,  with  the  middle  sacral  j  and  by  the  anastomoses  of  the  circumflex  iHac, 

[with  the  ilio-lumbar  and  gluteal. 


Branches  of  the  Internal  Iliac. 


From  the  Anterior  Trunk. 

Superior  vesical, 

Middlf  vesical. 
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Internal  pudic. 
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Gluteal. 
Ilio-lumbar. 
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The  superioT  vesical  is  that  port  of  the  foetal  hypogastric  art^My,  which  re 
pprvioiis  after  liirtli.  It  exttmils  to  the  side  of  the  Lliwliler,  distributing  numerous 
brandies  to  the  body  and  fundus  of  this  organ.  From  one  of  these,  a  alender  vessel 
is  derived,  which  accompanies  the  vas  deferens  in  its  course  to  the  testis,  where  ifc 
anoi^tonio^eii  with  the  :^pc'rmatic  artery.  This  is  the  artery  of  the  vas  deferens. 
Other  braiichcH  supply  the  ureter, 

Tlie  mififfle  vrskal^  ui*Ufdly  a  branch  of  the  superior,  is  distributed  to  the  base 
of  the  bbidclei-,  and  under  surfuce  of  the  vcsieulie  Berainak-p. 

The  inferior  vestad  arises  from  the  anterior  division  of  the  internal  iliac,  in 
common  with  the  middle  ha^niorrhoidal,  aud  is  distributed  to  the  base  of  the  bladder, 
tite  prostate  gland,  and  vosieulic  scminales.  The  branches  distributed  to  the 
prostate,  communicate  with  the  corresponding  vessel  of  the  opposite  side. 

The  middle  htemorrltoidal  arfrrt/  usually  arises  together  with  the  preceduig 
vessel.  It  supplies  the  rectum,  anastomosing  with  tlie  other  hiemorrhoidal 
arteries. 

The  uterine  artery  passes  downwards  from  the  anterior  trunk  of  the  internal 
iliac  to  the  neck  of  the  uterus.  Ascending,  in  a  tortuous  course,  on  the  side  of 
this  viscue,  between  the  layers  of  the  broad  ligament,  it  distributes  branches  toils 
substance,  anastomosing,  near  its  termination,  with  a  branch  from  the  ovarian  artery. 
Branches  from  this  vessel  are  also  distrilmtcd  to  the  bladder  and  ureter. 

The  vfiffinal  firten/  is  analogous  to  the  inferior  vesical  in  the  male;  it  descends 
mion  the  vagina,  supplying  its  mucous  membrane,  and  sending  branches  to  the 
neck  of  the  bladder,  and  contiguous  part  of  the  rectum. 

The  Obturator  Aktert  usually  rises  from  the  anterior  trunk  of  the  internal 
iliac,  frequently  from  the  posterior.  It  passes  forwards  below  the  brim  of  the 
pelvis,  to  the  canal  in  the  upper  border  of  the  oldurator  foramen,  and,  escaping 
fntm  the  pelvic  cavity  through  this  aperture,  divides  into  an  internal  and  an 
external  branch.  In  tlie  pelvic  cavity,  this  vessel  lies  upon  the  pelvic  fascia, 
beneath  the  peritoneum,  and  a  little  below  the  obturator  nerve ;  and,  whilst  passing 
through  the  obturator  foramen,  is  coutaincd  in  an  oblique  canal,  formed  by  tho 
horizontal  l>ranch  of  the  pubea,  above;  and  the  arclied  border  of  the  obturator 
membrane,  beb^w. 

Branchefi.  IVithin  the  pelvis^  the  obturator  artery  gives  off  an  iliac  branch  lo 
the  iiiac  fossa,  which  supplies  the  bone  and  tho  Iliacua  muscle,  and  anastomose* 
with  the  ilio-lumbar  artery;  a  vesical  branch,  which  runs  backwards  to  supply 
the  bladder;  and  n  pubic  branchy  which  is  given  off  from  the  vessel  just  befow  it 
leaves  the  pelvic  cavity.  This  branch  ascends  upon  t!io  back  of  the  pubes,  com- 
municating with  offsets  from  the  epigastric  artery,  and  with  the  corresponding 
vessel  of  the  opposite  side.  Tliis  l>ranch  is  placed  oa  the  inner  side  of  the  femoral 
ring.  JCxfernal  tfj  the  pelds,  the  obturator  artery  divides  intn  an  external  and 
an  internal  branch,  which  are  deeply  situated  beneath  the  Obturator  externus 
muscle;  skirting  the  circumference  of  the  obturator  foramen,  they  anastomose  at 
the  lower  part  of  this  aperture  with  each  other,  and  with  brtmchea  of  the  internal 
circumHex  artery. 

The  interiHil  branch  curves  inwards  along  the  inner  margin  of  the  obturator 
foramen,  distributing  branches  to  the  Obturator  muscles,  Peetiiieua,  Adductors, 
and  Gracilis,  and  anastomoses  with  the  external  branch,  and  with  the  internal 
circumflex  artery. 

The  external  branch  curves  round  the  outer  margin  of  the  foramen,  to  thtJ 
space  between  the  Gemellus  inferior  and  Quadratus  femoris,  whore  it  anastomosed 
w^ith  the  sciatic  artery.  It  supplies  the  Obturator  muscles,  anastomoses,  as  it 
passes  backwards,  with  the  internal  circumflex,  and  sends  a  branch  to  the  hip- 
joint  through  the  cotyloid  notch,  which  ramifies  on  the  round  ligament  as  far 
the  head  of  the  femur. 


I 


Peculiarities.  In  two  out  of  every  three  cases  the  obturator  arises  from  the  internal 
iliac;  in  one  case  in  3 A  from  the  epigastric;  and  in  about  one  in  seventy-two  caneis  bj  tho 
roots  from  both  vijssela.    It  arises  in  nlx>ut  the  same  proportion  from  the  external' iliM 
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artery.    The  origin  of  the  obturator  from  the  epigastric  is  not  comniouly  found  on  both 

sides  of  the  same  body. 

Whfu  the  obturator  artery  arises  at  the  front  of  the  pelvis  from  the  epigastric,  it  deaoends 

almost  vertically  to  the  uppor  pirt  of  the  obturator  foramen.    The  artery  in  this  course 

usually  lies  in  contact  with  the  esternal  iliac  veijj,  and  on  tho  outer  side  of  the  femoral 
j  ring  (tig.  118);  in  such  cases  it  would  Dot  be  endangered  in  the  operation  for  femoral 
!  hernia.  Occasionally,  however,  it  curves  inwards  along  the  free  maigin  of  Gimberuat's 
I  ligament  ffig.  419),  and  under  such  circtimstaucea  would  almost  completely  encircle  the 

Heck  of  a  hernial  sac  (supposing  a  hernia  to  exist  in  such  a  case),  and  would  bo  iu  great 

danger  of  being  wounded  if  an  opevation  was  performed. 

Variations  in  Origin  and  Course  of  Obturator  Artery. 
zz8.  339. 


The  Ittiernal  Pudic  is  the  smaller  of  the  two  terminal  branches  of  the  anterior 
trunk  of  the  internal  iliac,  and  supplies  the  external  organs  of  generation.  It  passes 
nwarda  and  outwards  to  the  lower  border  of  the  «>:roat  Facro- sciatic  foramen, 
emerges  from  the  pelvi:?  between  the  Pyriforrais  and  Coccygeus  muHcles;  it 
then  crosses  the  spine  of  the  ischium,  and  re-enters  tlie  pelvis  through  the  ]es.ser 
saero-sciatic  foramen.  The  nrtery  now  crosses  the  Oblurator  internus  muscle,  to 
the  ramus  of  the  ischium,  being  covered  by  the  obturator  fascia,  and  Bituated 
alx>ut  an  inch  and  a  half  from  the  margin  of  the  tuberosity;  it  then   ascends  for- 

'  "ward*  and  upwards  aloug  the  ramus  of  the  ischium,  pierces  the  posterior  layer  of 
the  deep  perineal  fascia,  and  runs  forwards  along  the  inner  margin  of  the  ramus 
of  the  pubes;  finally,  it  peribratea  the  anterior  layer  of  the  deep  perinceal  fasciu, 
and  divides  into  it?  two  terminal  branches,  the  dorsal  artery  of  the  peiiie,  and  the 
artery  of  the  corpus  cavernosum. 

Relations,  In  the  first  part  of  its  course,  within  the  pelvis,  it  lies  in  front  of 
Ihe  Pyriforrais  muscle  and  sacral  plexus  of  nerves,  and  on  the  outer  side  of  the 
rectum  (on  the  left  side).  As  it  crosses  the  spine  of  the  ischium,  it  is  covered 
by  the  Gluteus  maximus,  and  great  sucro-sciatic  ligament.  In  the  pelvis,  it  lies 
on  the  outer  side  of  the  iHchio-rectal  fossa,  upon  the  surface  of  the  Obturator 
tnternus  muscle,  cont^iined  in  a  fibrous  canal  formed  by  the  obturator  fascia  find 
the  falciform  process  of  the  great  sacro-sciatio  ligament.  It  is  ncconipanied  by 
the  pudic  veins,  and  the  internal  pudic  nerve. 

P^uliaritiejt,  The  iuteroftl  pudic  is  sometimes  smaller  than  usual,  i»r  fails  to  give  off  on© 
or  two  of  its  usual  branches;  in  such  cases,  the  deficiency  is  supplied  by  bmnches  derived 
from  an  additiomd  vessel,  the  accessoiy  pudic^  which  generally  arises  irom  the  pudic  artery 
before  it»  exit  fi-om  the  great  sacro-sciatic  foramen,  and  passes  forw.u  ds  nt- ar  tUe  base  of 
ihe  bladder,  on  the  upper  part  of  the  proBtate  gland,  to  the  perinajuni,  where  it  gives  off 
thoM  branches  usually  derived  from  the  pudic  artery.  The  deficiency  most  frequenily 
m»t  with,  is  that  in  which  the  internal  pudic  ends  as  the  artery  of  the  bulb;  the  artery  of 
the  ooqnia  cavernosum  and  arteria  doraalis  penis  being  derived  from  the  accessory  pudio. 
Or  the  pudic  may  tenuiuate  as  the  superficial  perinroal,  the  artery  of  the  bulb  being 

I  deriveii,  with  the  other  two  branches,  from  the  acccsiHiry  vessel. 

j  The  relation  of  the  accessory  pudic  to  the  prostate  gland  and  urethra,  is  of  the  greatest 
interest  in  a  surgical  point  of  view,  aa  this  vessel  is  in  danger  of  being  wounded  in  the 

'  lateral  oper-ition  of  lithotomy. 

Branches.    IVithi/t  the  pelvis,  the  internal  puilic  gives  off  several  small  branches, 

I  which  supply   the   nuiscles,  sacral  nerves,  and  viscera  in  this   cavity.      In   (he 
perintrmn  the  following  branches  are  given  off. 
Inferior  or  external  hsBmorrhoidal.  Artery  of  the  bulb. 

Superficial  perinreah  Artery  of  the  corpus  cavemosum. 

Transverse  perinjcal.  Dorsal  arterv  of  the  pr^A\*» 

l>l)   2 
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The  superior  vesical  i&  that  part  of"  tlio  foetftl  hypogastric  artcTy,  which  remains 

pervious  after  Uirlli.  It  extf^niln,  iu  the  side  of  thv  hladdcr,  distributing  numemijs 
hranches  to  the  l>oily  and  fundus  of  this  organ.  From  one  of  ihcpe,  a  hlendor  vesi^el 
is  derived,  which  accompanies  the  vas  deferens  in  its  course  to  the  testis,  where  it 
anastomoses  with  the  spermatic  artery.  This  is  the  urtei-y  of  the  vas  deferens. 
Other  hrttnchej»  supply  the  un?tvr. 

The  middle  rfsirul,  usually  a  hrnnch  of  the  superior,  is  distributed  to  the  l>age 
of  the  Hdudder,  and  under  surface  of  the  vesicuhi'  seminales. 

The  Inferior  vesical  arises  from  the  anterior  division  of  the  infernal  iliuc.  in 
comratin  with  the  middle  hjemorrhoidal,  and  is  dij^tributed  to  the  base  of  the  bladder, 
the  prostate  gland,  and  vesieul/e  eemioale:^.  The  branehef  distributed  to  the 
prostate,  communicate  with  the  corres[)onding  vej'Rcl  of  the  uppo!*ite  Hide. 

The  middle  ha-morrhoidal  arterif  usually  arit.es  together  with  the  preceding 
vcHHeL  It  eupplicB  the  rectum,  anastomosing  with  tlie  other  hicmorrhoidal 
arteries. 

The  uterine  artery  passes  downwards  from  the  anterior  trunk  of  the  internal 
iliac  to  the  neck  of  t!io  uterus.  Ai^cendinfi,  in  a  tortuous  course,  on  the  side  of 
this  viscuSt  between  the  layers  of  the  hroad  lifjament,  it  distributes  branches  toils 
substance,  anaBtomosiup,  near  its  terminationj  with  a  braneJi  from  the  ovarian  artery. 
Branches  from  this  vessel  are  also  distributed  to  the  bladder  and  ureter. 

The  vaginal  nrierj/  is  analogous  to  the  inferior  vesical  in  (he  male;  it  descends 
upon  the  vagina,  supplying  its  inucoua  merabranej  and  sending  branches  to  iho 
neck  of  the  bladder,  and  contiguous  part  of  the  rectum. 

The  OBTUiiATOK  AitTERir  usually  ri.«cs  from  the  anterior  trunk  of  the  internal 
iliac,  frequently  from  the  posterior.  It  passes  forwards  below  the  brira  of  llio 
pelvis,  to  the  canal  in  the  upper  border  of  the  obturator  foramen,  and,  escaping 
from  the  pelvic  cavity  through  this  aperture,  divides  into  an  internal  and  an 
external  branchy  In  the  pelvic  cavity,  this  vessel  lies  upon  the  pelvic  fascia, 
beneath  the  peritoneum,  and  a  little  below  the  obturator  nerve;  and,  whilst  paaeing 
through  the  obturator  foramen,  is  contained  in  an  oblique  canal,  formed  by  the 
horizontal  branch  of  the  pubes,  above;  aud  the  arched  border  of  the  obturator 
membrane,  below. 

Branches.  Within  the  pelvis,  the  obturator  artery  gives  off  an  iliac  branch  to 
Iht!  iliac  fossa,  which  supplies  the  bone  and  the  Ilincus  muscle,  and  anastomose* 
with  the  ilio-lumbar  arttrry;  a  vesical  hranch^  which  runs  backwards  to  supply 
the  bladder;  and  h  pnbie  branchy  which  is  given  off  from  the  vessel  just  befoi'e  it 
leaves  the  jielvic  cavity.  This  liraneh  ascends  upon  the  back  of  the  pubes»  com- 
municating with  otlseta  from  the  epigastric  artery,  and  with  the  corresfionding 
■vessel  of  the  opposite  side.  This  branch  is  placed  on  t!u^  inner  side  of  the  temonU 
ring.  Extermil  to  the  pelvis^  the  obturator  artery  divides  into  an  external  and 
an  internal  brancli,  whieh  are  deeply  situated  beneath  the  Obturator  exteruus 
muscle;  skirting  the  circumference  of  the  obturator  foramen,  they  anoetomoee  at 
the  lower  part  of  this  aperture  with  each  other,,  and  with  branches  of  the  internal 
circumflex  artery. 

The  iniernal  branch  curves  inwards  along  the  inner  margin  of  the  ohturator 
foramen,  distributing  branches  to  the  Obturator  muscles,  Pectineus,  Adductors^ 
and  Gracilis,  aiid  anastomoses  with  the  external  branch,  and  with  the  iniomal 
circumflex  artery. 

The  external  branch  curves  round  the  outer  margin  of  the  foramen,  to  the 
space  between  the  Gemellus  inferior  and  Quadratus  femoris,  where  it  anastomoMS 
with  the  sciatic  artery.  It  supplies  the  Obturator  muscles,  anastomose*,  ma  it 
passes  backwards,  with  the  internal  circumflex,  and  sends  a  t>raiieh  to  the  hip- 
joint  through  the  cotyloid  notch,  which  ramifies  on  the  round  ligament  as  fiir  as 
the  head  of  the  femur. 

Peculiaritiei.  In  two  out  of  every  three  cases  the  obUirator  arises  from  the  iiiiemsl 
i7iac;  ia  one  case  in  3^  from  the  epigastric;  and  m  about  one  in  seventy-two  ca»e8  by  l}»»* 
roots  from  both  vessels.    It  arisea  ivv  oXiout  tVve  ftatufc  ipto^rtvou  from  the  external  iltsua 
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artery.    The  origin  of  the  obturator  from  the  epigastric  is  not  com  motily  found  on  both 
aides  of  the  same  body. 

Wbtju  the  ol>turatar  artery  arises  at  the  front  of  the  pelvis  from  the  epigastric,  it  deacends 
almost  vertically  to  the  upper  part  of  the  obturator  forauieu.  The  artery  m  this  course 
usually  lies  Id  contact  with  the  external  iliac  vein,  and  ou  the  outer  aide  of  the  femoral 
ring  (tig.  »i8);  in  such  cases  it  would  not  be  endangered  in  the  operation  for  femoral 
hernia.  Occasionally,  however,  it  curves  inwards  along  the  froa  margin  of  Gimbcrnat's 
ligament  (tig.  119),  and  under  Huch  circuuiBtauces  would  almost  completely  oncircie  tho 
neck  of  a  hernial  sac  (8upt>osing  a  hernia  to  exist  in  8uch  a  case),  and  would  be  in  great 
danger  of  being  wounded  if  an  opei  ation  was  performed. 

Variations  in  Origin  and  Course  of  Obturator  Arteiy. 
238.  339. 


The  Internal  Pttdic  is  the  smaller  of  the  two  terminal  branches  of  the  anterior 
trunk  of  the  internal  iliac,  and  supplies  the  external  organs  of  generation.  It  passes 
downwards  and  outwards  to  the  lower  Wrder  of  the  great  sacro-sciatic  foramen, 
and  emerges  from  the  pelvis  between  the  Pyriformis  and  Coccygeus  muscles;  it 
then  cros.«te3  the  spine  of  the  ischium,  and  re-enters  the  polvia  through  the  les.ser 
Bacro-acifttic  foramen.  The  artery  now  crosses  the  Obturator  internus  muscle,  to 
the  ramus  of  the  ifichinm,  being  covered  by  the  obturator  fascia,  and  situated 
•.*b<mt  an  inch  and  a  half  from  the  margin  of  the  tuberosity;  it  then  iisccuda  for- 
aud  upwards  along  the  ramus  of  the  ischium,  pierces  the  posterior  layer  of 
th«  deep  perinifial  fascia,  and  runs  forwartls  along  the  inner  margin  of  the  ramus 
of  the  pubes;  finally,  it  perforates  the  anterior  layer  of  the  deep  perintcal  fusciii, 
and  divides  into  its  two  terminal  branches,  the  dorsal  artery  of  the  penis,  and  the 
artery  of  the  corpus  cavernosum. 

Relations.  In  the  first  part  of  its  course,  within  the  pelvis,  it  lies  in  front  of 
the  Pyriformis  muscle  and  sacral  plexus  of  nerves,  and  on  the  outer  side  of  the 
rectum  (on  the  left  nide).  As  it  crosacs  the  spine  of  the  ischium,  it  is  covered 
by  the  Gluteus  maximus,  and  great  sacro-sciatic  ligament.  In  the  ixdvii?,  it  lies 
on  the  outer  (*ide  of  the  ischio-recfAl  fossa,  upon  the  surface  of  the  Obturator 
internus  muscle,  contained  in  a  filirons  canal  formed  by  the  obturator  fascia  and 
the  falciform  process  of  the  great  sacro-sciatic  ligament.  It  is  accompanied  by 
the  pudic  veins,  and  the  internal  pudlc  nerve. 

Peculiarities,  The  iutemal  pudic  is  sometimes  smaller  than  usual  nr  fails  t«  give  off  one 
or  two  of  its  usual  branches ;  in  such  cases,  the  deficiency  i«  supplied  by  bninches  derived 
from  an  additional  vessel,  the  accesaort/  pudic^  which  generally  arises  from  the  pudic  artery 
before  its  exit  fi-ora  the  great  sacro-sciatic  foraiuen,  and  poases  forwards  near  the  base  of 
the  bladder,  on  the  upper  part  of  the  prostate  gland,  to  the  perinajum,  where  it  gives  off 
those  branches  usually  derived  from  the  pudic  artery.  The  dbficiency  most  frcquontly 
met  with,  is  that  in  which  the  internal  i>uvlic  ends  as  the  artery  of  the  bulb;  the  artery  of 
the  corpu«  cavernosum  and  arteria  dorsalia  penis  being  derived  from  the  accessory  j>ndic. 
Or  the  pudic  may  terminate  as  the  superficial  perintcal,  the  artery  of  the  bulb  being 
derive*!,  with  tho  other  two  branches,  from  the  accessory  vessel. 

The  relation  of  the  acees-sory  pudic  to  the  prostate  gland  and  urethra,  is  of  the  greatest 
interest  in  a  surgical  point  of  view,  as  this  vessel  ia  in  danger  of  being  wounded  in  the 
lateral  operation  of  lithotomy. 

Brnnefiv»,  IVithin  the  pelvis,  the  internal  pudic  gives  off  several  small  branches, 
which  supply  the  muscles,  sacral  nerves^  and  viscera  in  this  cavity.  In  the 
perinarttm  the  following  branches  are  given  off. 

Inferior  or  external  hajinorrhoidal.  Artery  of  the  bulb. 

Superficial  perinnr-aL  Artery  of  llic  <!0T'5tUft  ^■a.xcrtvci'yaasi. 

Transverse  perinn^a).  Dorsal  artovy  t>?  t\\e  ^ti\%. 
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The  external  kmmorrhoidal  are  two  or  thre^  small  arteries,  which  arise  from 

the  internal  pudic  aa  it  passes  above  the  tuherosity  of  the  ischium.  Crossing  the 
ischio-rectul  foeau,  they  are  diatiibuted  to  the  muaelea  and  integument  of  the  ftnai 
region. 

The  superjicial  perinaai  artertf  supplies  the  scrotum,  and  muflcles  nnd  integu- 
ment of  tlie  |>erinieuni.  Itariees  from  the  internal  pudie^  in  front  of  the  preceding 
branches,  and  picrcino;  the  lower  border  of  the  deep  perina'al  fascia,  runs  across 
thu  TrtinsverHUB  periuiei^and  through  the  triangular  t<pace  l>etwecD  the  Accelerator 
urinm  and  Erector  peiiisi,  both  of  which  it  supplies,  and  is  finally  distributed  to 
the  skin  of  the  scrotum  and  dartos.  In  its  passage  through  the  perinieum  it  lies 
beneath  the  enperiieiul  perinieal  fascia. 

Tlie  transverse  perittisal  is  a  smali  branch  which  ariscH  either  from  the  internal 
pudic,  or  from  the  superficial  perinaaal  artery  as  it  crosj^es  the  Transversus  perinapi 
muscle.  Piercing  the  lower  border  of  the  deep  perinreal  fascia,  it  runs  trans- 
versely inwards  along  the  cutaneous  surface  of  the  Transversus  perinaei  muBcle, 
which  it  supplies,  aa  well  as  the  structures  between  tlie  anus  and  bulb  of  the 
urethra. 

The  artery  of  the  bulb  Is  a  large  but  very  short  vessel  which  arises  from  the  inter- 
nal pudic  between  the  two  layers  of  the  deep  perinatal  fascia,  and  parsing  nearly 
transversely  inward^*,  pierces  the  bulb  of  the  urethra,  in  which  it  ramificB.  It 
gives  off  a  small  branch  which  dci^cenils  to  Bupply  Cowper'a  gland.  This  artery 
is  of  considerable  iraporUmce  in  a  surgical  fwint  of  view,  as  it  is  in  dauger  of 
being  wounded  in  the  lateral  operation  of  litliotomy,  an  accident  usually  attended 
with  severe  and  alarming  hfemorrhage.  This  vessel  is  sometimes  very  small, 
occasionally  wfinting,  or  even  double.  It  sometimes  arises  from  the  internal  pudic 
earlier  than  upual,  and  crosses  the  perina-ura  to  reach  the  back  part  of  the  bulb. 
In  such  a  cai*e  the  vessel  could  hardly  fail  to  be  wounded  in  the  performance  of 
the  lateral  operation  for  lithotomy.  If,  on  the  conlrary,  it  i^hould  arise  from  an 
accessoiy  pudic,  it  lies  more  forward  than  usual,  and  is  out  of  danger  in  the 
operation. 

The  artery  of  the  corpus  cnverjiosnm,  one  of  the  terminal  branches  of  tlie 
internal  pudic,  arises  from  that  vessel  while  it  is  situated  between  the  crus  penis 
and  the  ramus  of  the  pulies;  piercing  the  cms  penis  obliquely,  it  runs  forward**  in 
the  corpus  cavernosuui  bj  the  aide  of  the  septum  pectiniforme,  to  which  ita 
branches  are  distril)uled» 

The  dorsal  artert/  of  the  penis  ascends  between  the  crus  and  pubic  syraphysis, 
and  piercing  the  suspensitry  ligament,  runs  forward  on  the  dorsum  of  the  penis  to 
the  gians*,  where  it  divides  into  two  !>ranches,  which  supply  the  glans  and  prepuce. 
On  the  dorsum  of  the  penis,  it  lies  immediately  beneath  the  integument,  parallel 
with  the  dorsial  vein  and  the  corresponding  artery  of  the  opposite  side.  It  supplies 
the  integument  and  fibrous  shetith  of  the  corpus  cavernoeum. 

The  internal  pittiic  arteri/  in  the  female  is  smaller  than  in  the  male.  Its  origin 
and  course  are  similar,  and  there  is  considerable  analogy  in  the  distribution  of  its 
branches.  The  superficial  artery  supplies  tlie  labia  pudenda;  the  artery  of  the 
bulb  supplies  the  erectile  tissue  of  the  bulb  of  the  vagina,  whilst  the  two  terminal 
branches  supply  the  clitoris;  the  artery  of  the  corpus  cavernosum,  the  cavemoua 
boily  of  the  clitoris;  and  the  arteria  dorsalia  clitoridit*,  the  dorsum  of  that  organ. 

The  Schfie  Artery  (fig.  230),  the  larger  of  the  two  terminal  branrhes  of  the 
anterior  trunk  of  the  internal  iliac,  is  distributed  to  the  muscles  on  tiie  back  of 
the  pelvis.  It  passes  down  to  the  lower  part  of  the  great  saero-sciatic  foramen^ 
behind  the  internal  pudic,  resting  en  the  sacrtd  ple.xus  of  nerves  and  Pyrifonnia 
muscle,  and  escapes  Irora  the  pelvis  l»etween  the  Pyrifonnis  and  Cotcygeus.  It 
then  descends  in  the  interval  between  the  trochanter  mnjor  and  tuberosity  of  the 
ischium,  accompanied  by  the  sciatic  nerves,  and  covered  by  the  Gluteus  maxiinns, 
and  divides  into  brunches,  which  supply  the  deep  muscles  at  the  back  of  the  hip. 
fVithin  the  pelvis  it  distributes  branches  to  the  Pyriformis,  Coccygeua,  and 
Levator  ani  muscles;  some  ha»niorr\\o\d&\  Wawdv^^, -^Vvleh  supply  the  rectum*  and 
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occasionally  take  the  phice  of  the  middle  hiemorrhoidal  artery;  and  vesk-al 
branches  to  the  base  and  neck  of  the  bladder,  vesiculaj  Beminaics,  and  prostate 
gland.  External  to  the  pelvis^  it  gives  otf  the  coccygeal,  inferior  gluteal,  cornea 
tiervi  ischiadici,  muscular,  and  articuhu'  branches. 


230. — The  Arteriefl  of  the  Gluteal  and  Posterior  Femoral 
Regions, 


Ar^mtf-, 


The    cnceygeal   branch 

runs  iuwardK,  pierces  the 
great  !>acro- sciatic  liga- 
tnent,  and  supplies  the 
Gluteua  maximtisiij  the  in- 
tegument, and  other  struc- 
tures ou  the  back  of  the 
coccyx. 

The  inferior  gluteal 
htaucheSy  three  or  four 
in  number,  supply  the 
Gluteus  maximus  muscle. 
The  comes  nervi  isthut- 
did  la  a  long  slender 
vessel,  which  accorapiinies 
the  groat  sciatic  ner%'e  ftir 
a  short  distance;  it  then 
{lenetrrttes  it,  and  runs  in 
its  Bubstance  to  the  lower 
part  of  the  thigh. 

The  muscular  branches 
supply  the  muscles  on  the 
back  part  of  the  hip,  antiH- 
tomosiug  with  the  gluteal, 
internal  and  external  cir- 
cumflex, and  superior  per- 
forating arteries. 

Some  articular  branches 
are  dietributed  to  the  cap- 
8ule  of  the  hip-joint. 

The  Gluteal  Artery  is 
the  largest  branelj  of  the 
internal  iliac,  and  appears 
to  he  the  continuation  of 
the  posterior  division  of 
that  vessel.  It  is  a  short, 
thick  trunk,  which  passes 
out  of  the  pelvis  above  the 
upi>er  border  of  the  Pyri- 
fomiia  muscle,  and  imme- 
diately divides  into  a  su- 
perficial and  deep  branch. 
Within  the  pelvis,  it  gives 
off  a  few  museutar  branches 
to  the  Iliftcus,  PyriformiB, 
and  Obturator  iiiternus, 
and  just  previous  to  quitting  that  cavity  a  nutritious  artery,  which  tenters  the 
ilium. 

The  saperjicial  branch  passea  beneath  the  Gluteus  maximus,  and  divides  into 
numerous  branches,  some  of  which  supply  that  muscle,  whilst  others  pt-r- 
forate  it^  tendinous  origin,  and  supply  the  integument  covering  the  poiiterior 
surface  of  the  sacrum,  anudtomoaing  with  the  posterior  branches  of  lUa  ^iOL^\«S. 
arteries. 
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The  deep  branch  runs  between  the  Gluteus  mediuB  and  minimua,  and  sob- 
divitles  into  two.  Of  tliese,  the  fuperior  divUioHf  coiitinuijig  the  original  courst*  of 
the  vessel,  passes  along  the  upper  border  of  the  Gluteus  minhnus  to  the  anterior 
superior  spiuo  of  the  ilium,  anastomosinja:  with  the  circurariex  iliac  unil  ascending 
branches  of  the  external  circumflex  artery.  The  inferior  division  croKses  the 
Gluteus  minimus  obliiiuelj  to  the  trochanter  major,  distributing  lironches  to  the 
Glutei  rausde8»  and  iuogculates  with  the  external  circumflex  artery.  Some 
branches  pierce  the  Gluteus  minimus  to  supply  the  hip-joint. 

The  Ilio-Lumb(ir  Arierif  a!?cend^  beneath  the  Psoarf  muscle  and  external  ilii^c 
veeselj^,  to  the  upper  pari  of  the  ilijic  fost^a,  %vhere  it  divides  into  a  lumbar  and  an 
iliac  brunch. 

The  lumbar  branch  Biipplies  the  Psoas  and  Quadratus  lumbonim  musclea, 
anaatomosmg  with  the  last  lumbar  artery,  and  gends  a  small  spinal  branch  through 
the  iuterverteliral  foramen,  between  the  last  lumbar  vertebra  and  the  sacrum,  into 
the  BpinaJ  canal,  to  supply  the  spinal  cord  anJ  its  membranes. 

The  iliac  branch  descends  to  sujiply  the  Iliacus  iuternuf,  some  oflTsets  running 
between  the  muscle  and  the  bone,  one  of  which  enters  an  oblique  canal  to  supply 
the  diploe,  whilst  others  run  along  the  crest  of  the  ilium,  distributing  branches  to 
the  Gluteal  and  Abdominal  muscles,  and  nnaBtoniosing  in  their  course  with  the 
gluteal,  circumflex  iliac,  external  circumflex,  and  epigastric  arteries. 

The  Lateral  Sacral  Arterieg  are  usually  two  in  number  on  each  aide,  §uperior 
and  inferior. 

The  superior,  which  is  of  largo  size,  pasaea  Inwards,  and,  afler  anastomosing  with 
branches  from  the  middle  sacral,  enters  the  first  or  second  sacnd  loramen,  is 
distributed  to  the  contents  of  the  sacral  canal,  and  escaping  by  the  corresponding 
posterior  sacral  foramen,  supplies  the  skin  and  muscles  on  the  dorsum  of  the 
sacrum. 

I'he  inferior  branch  passes  obliquely  acroea  tlie  front  of  tJie  Pyriformis  muscle 
and  sacral  nerves  to  the  inner  side  of  the  anterior  sacral  foramina,  descends  on 
the  front  of  the  wicrum,  and  anastomoses  over  the  coccyx  with  the  sacra  media 
and  opposite  lateral  sncjal  arteries.  In  its  course,  it  gives  off  branches,  which 
enter  the  anterior  sacrtU  foramina:  tliese,  after  supplying  the  bones  and  membranes 
of  the  interior  of  the  spinal  canal,  escape  by  the  posterior  sacral  for.nmina,  and  are 
distributed  to  the  muscles  and  skin  on  the  dorsal  surface  of  the  sacrum. 


External  Iliac  Abtert. 

Tlie  external  iliac  artery  is  the  chief  vessel  which  supplies  tlic  lower  limb.  It 
is  larger  in  the  adult  than  the  internal  iliac,  and  passes  oblif|uely  downwards  and 
outwards  along  the  inner  border  of  the  Psoas  muscle,  from  tlie  bifurcation  of  the 
common  iliac  to  the  femoral  arch,  where  it  enters  the  thigh,  and  becomes  the 
femoral  artery.  The  court^e  of  this  vessel  would  be  indicated  by  a  lino  drawn 
from  the  left  side  of  the  umbilicus  to  a  point  midway  between  the  anterior  supe- 
rior spinous  process  of  the  ilium  and  the  symphysis  pubis. 

Relations,  In  fronty  with  the  peritoneum,  subperitoneal  areolar  tissue,  the 
intestines,  and  a  thin  layer  of  fascia,  derived  from  the  iliac  fascia,  which  surrounds 
the  artery  and  vein.  At  its  origin  it  is  occsuiionally  crossed  by  the  uretex.  Th© 
si>ermatic  vessels  descend  for  some  distance  upon  it  near  its  termination,  and  it  18 
crossed  in  this  situation  by  a  branch  of  the  genito-crnral  nerve  and  the  circumflex 
iliac  vein;  the  vns  deferens  curves  down  along  its  inner  side,  Behindy  it  is  in 
relation  with  the  external  iliac  vein,  which,  at  the  femoral  arch,  lies  at  its  inner 
side;  on  the  left  side  the  vein  is  altogether  intemal  to  the  artery.  Externally^  it 
rests  against  the  Psoas  muscle,  from  which  it  is  separated  by  the  iliac  fascia. 
The  artery  rests  upon  this  muscle  near  Poupart's  ligament.  Numerous 
j/mphatic  yeasels  and  glands  are  found  lying  on  the  front  and  inner  side  of  the 
resse/. 
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Plan  of  tqe  Relations  op  the  External  Iliac  Abteky. 


Poupart*s 
Ligament. 


In  front. 
Peritoneum,  intestines,  and  iliac  &scia. 
'  Spermatic  vessela. 
)  Geutkj-cTuml  uerve. 
\  CHrcumtlex  iliac  vein. 
\  LympLatic  vessels  aod  glimds. 


Outer  tide. 
Psi)as  luagnua. 
Iliac  fascia. 


©lanrrsitis. 
External  iliao  vein  and  vas  doforanB. 
at  femoral  arch. 


Behind. 
External  iliiic  vein. 
Psoas  magons. 

Surgical  Anatomy.  The  application  of  a  ligature  to  the  external  iliao  may  be  raquii-ed  in 
caaes  of  aneurism  of  the  feiiioml  urterv,  or  in  cases  of  secondary  liaMuorrhago,  after  the 
latter  veaael  has  been  tied  for  pjtpliteal  aneurism.  Thia  vessel  may  be  secured  in  uny  part 
of  its  course,  excepting  near  ita  upjier  oiiJ,  wliich  ia  to  be  avoided  on  account  of  the  prox- 
imity of  the  great  stream  of  blood  in  the  internal  iliac,  and  near  its  lower  end,  which  should 
also  be  avoided,  on  account  of  the  proxunity  of  the  epigustric  and  circumdei  ilitic  vessels. 
One  of  the  chief  point-*  in  the  performance  of  the  operation  is  to  secure  the  veasel  without 
injury  to  the  peritoneum.  The  patient  havnig  been  placed  in  the  recumbent  poaition,  an 
incision  should  be  raa<le,  commencing  about  an  inch  above  and  to  the  inner  side  of  the 
anterior  superior  spinous  process  of  the  ilium,  and  running  downwards*  and  outwards  to 
the  outer  end  of  Poupart's  hgament,  and  parallel  with  ibs  outer  half,  to  a  little  al>ove  its 
middle.  The  abdominal  muscles  and  tranaverjsalis  fascia  having  been  cautiously  divideti, 
the  peritoneum  should  be  separated  from  the  iliac  fossa  and  pushed  towards  the  |>elvi.s  ; 
and  on  introducing  the  finger  to  the  bottom  of  the  wound  the  artery  may  bo  felt  pulsating 
along  the  inner  bonier  of  Psoas  muscle.  The  external  iliao  vein  is  situated  along  the 
inner  side  of  the  artery,  and  must  be  cautiously  separated  from  it  by  the  finger-nail,  or 
handle  of  the  knife,  auil  the  aneurism  needle  should  be  intixKluced  on  the  inner  sidei, 
between  the  artery  and  vein. 

Coftateral  Circitlttion.  The  principal  anastomoses  in  carrying  on  the  collateral  circu- 
lation, after  the  application  of  a  ligature  to  the  external  iliac,  are — the  ilio-lumbar  with 
the  circumflex  iliac ;  the  gluteal  with  the  external  clroumflex ;  the  obturator  witli  the 
internal  circumflex  ;  the  sciatic  with  the  profunda  artery ;  the  internal  pudic  with  the 
external  pudic,  and  with  the  iiitemaH  ctrcututlex.  When  the  obtui'ator  arises  from  the 
epigastric,  it  i8»U|)[)lied  with  blood  by  branches,  either  from  the  internal  iliac,  the  lateral 
sacral,  or  the  internal  pudic.  The  opigaMtric  receives  its  supply  from  the  internal 
mammary  and  inferi^^r  intercostal  artene8,and  from  the  internal  iliac,  by  the  anaatomoses 
of  its  branches  with  the  obturator. 

In  the  dissection  of  a  limb,  eighteen  years  after  the  aucoesaful  ligature  of  the  external 
iliac  artery,  by  Sir  A.  Cooper,  which  is  to  bo  found  in  Guy's  lloapital  Reporis,  voLi.  p.  50, 
the  ana<}tomosing  branches  are  described  in  three  sots.  ^-In  anterior  net.  1.  A  very  lat^e 
branch  from  the  ilio  lumbar  arteiy  to  the  circumflex  iliac  j  x.  Another  branch  from  the 
ilio  lumbar,  joioeti  by  one  from  the  obturator,  and  breaking  up  into  numerous  tortuons 
branches  to  anastom^oae  with  the  externiil  circumflex;  3.  Two  other  branches  from  the 
obturator,  which  passed  over  the  brim  of  the  pelvis,  communicated  with  the  epigastric, 
and  then  broke  up  into  a  plexus  to  anastomose  with  the  intenial  circumflex.  An  internal  tet. 
Branches  given  off  from  the  obturator,  after  quitting  the  pelvis,  which  mmitied  among 
the  adductor  muscles  on  the  inner  side  of  the  hip  joint,  and  joined  moat  freely  with 
branches  of  the  internal  circumflex.  A  pontcinor  set.  t.  Throe  lai-^e  hrttiiches  from  the 
gluteal  to  the  external  circumflex  ;  2.  Several  hranchos  from  the  sciatic  around  the  great 
sciatic  notch  to  the  internal  and  external  circumflex,  and  the  perforating  branches  uf  the 
profunda. 

Branches.  Besides  several  email  branches  to  the  Psoas  muscles  and  the  neigh- 
bouring lymphatic  glands,  the  external  iliac  gives  off  two  branches  of  coiiBiderablo 
size,  the 

Epigastric.  Circuniflex  iliac. 

The  epifjastric  artert/ arisen  from  the  external  iliac,  a  few  lines  ahove  Poupart'a 
ligament.  It  at  first  descends  to  reach  this  ligament,  and  then  ascends  obiiquelj 
upwards  and  inwards  between  the  peritoneum  and  transversalia  fascia,  1q  "Ooft 
margin  of  the  ebeath  of  the  Keeiuhi  mui^elo.     lliuing  \ieT^Lori\Ve<V  '^'c  *Wvv\\v  wewx 
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ita  lower  third,  it  runs  vertically  upwiirda  Leiiiud  ihe  Kectus,  to  wliich  it  is 
dtstributed,  dividing  into  numerous  branches,  which  auttytoiuosw  abovti  the  uraW- 
licus  with  thf  terraiiml  branches  of  thu  iut^riial  mammary  and  inl'erior  iutercostal 
arteries.  It  is  accompanied  by  two  vinns,  which  usually  unite  into  a  sinj^le  trunk 
before  their  termination  in  the  external  iliac  vein.  As  thia  artery  ascends  from  l*ou- 
part's  ligament  to  the  Rectus,  it  lies  behind  the  inguinal  canid.  to  the  iitncr  side 
of  the  internal  abdominal  ring,  and  immediately  above  the  femoral  ring,  the  vas 
deferens  in  the  male,  and  the  round  ligament  in  the  female,  crossing  behind  the 
artery  in  descending  into  the  pelvis. 

Branches.  The  branches  of  this  vessel  ore  the  following  :  the  crematterie^ 
which  accumpunicri  the  spermiitic  cord,  and  supplies  the  Crenmf^ter  muscle,  ana*it«>- 
niosing  with  the  sjierm  a  tic  artery;  n  pubic  branchy  which  run**  across  Poupart'd 
Itgament,  and  then  descends  behind  the  pubes  to  the  inner  side  of  the  femoral  ring, 
and  anastomoses  with  otfseta  from  the  obturator  artery;  muscutar  branches^  some 
of. which  are  distributed  to  the  abdominal  nausclea  and  peritoneum,  anastomosing 
with  the  lumbar  and  circumflex  iUiic  arteries;  others  perforate  the  tendon  of  the 
Exteraai  obliipic  and  supply  the  integument,  aaastoraoaing  with  branches  of  the 
external  epigastric. 

Pectiliariti&t.  The  origiu  of  tho  epigastric  may  take  ^ilace  from  any  puu^  of  the  external 
iliac  between  Foupart's  hgament  And  two  inches  and  a  half  above  it;  or  it  may  ariaa  below 
this  ligament,  from  the  femoral,  or  from  thedeyp  femoruL 

(7mon  with  Branches,  It  frequently  ariaeu  from  the  external  iliac  by  a  common  tnuik 
with  the  obturator.  Sometimes  the  epigastric  arises  from  the  obturator,  the  latter  veaael 
being  furmshed  by  the  internal  iliac,  or  the  epigastric  may  be  formed  of  two  brancheB,one 
derived  from  the  external  Uiac,  the  other  from  the  iutcnial  iliac. 

The  circumflex  iliac  artery  arises  from  the  outer  side  of  the  external  iliac, 

nearly  opposite  the  epigastric  artery.  It  ascends  obliquely  outwards  behind 
Foupart's  ligament,  and  runs  along  the  inner  surface  of  the  crest  of  the  ilium  to 
about  its  middle,  where  it  pierces  tlie  Transversalis,  and  rims  backwards  between 
that  muscle  and  the  Internal  oblique,  to  anastomose  with  the  ilio-lumbar  and 
gluteal  arteries.  Opfios^ite  the  imterJor  superior  spine  of  the  ilium,  it  gives  off  a 
large  brancli,  which  ascends  between  the  Internal  oblique  and  Transversalia 
muscles,  supplying  them  and  anastomosing  with  the  luraharand  epigastric  arteries. 
The  circumflex  iliac  artery  is  accompanied  by  two  veins.  These  unite  into  a 
single  trunk  which  crosses  the  external  iliac  artery  just  above  Poupart's  ligament, 
and  enters  the  external  iliac  vein. 

Femoral  Abteby. 

The  femoral  artery  is  the  continuation  of  the  external  iliac.  It  commexiees 
immediately  beneath  Poupart*a  ligament,  midway  between  the  anterior  8U|>erior 
spine  of  the  ilium  ajid  the  symphysis  pubis,  and  passing  down  the  fore  part  and 
inner  side  of  the  thigh,  tenninates  at  the  ojtening  in  the  Adductor  magnus,  at  the 
junction  of  the  middle  with  the  lower  third  of  the  thigh,  where  it  becomes  the 
popliteal  artery.  A  line  drawn  frum  a  point  midway  between  the  anterior 
superior  spine  of  the  ilium  and  the  symphysis  jjuhis  to  the  inner  side  of  the  inner 
condyle  of  the  feiaur,  will  be  nearly  parallel  with  the  course  of  the  artery.  Thia 
vessel,  at  the  upper  part  of  the  thigh,  lies  a  little  internal  to  the  head  of  the 
femur;  in  the  lower  part  of  its  course,  on  the  inner  side  of  the  shaft  of  tliis 
bone,  and  between  these  two  parts,  the  vessel  is  separated  from  the  l»oue  by  a 
considerable  interval. 

In  the  upper  third  of  the  thigh  the  femoral  artery  is  verv  enperiicial,  being 
covered  by  the  integument,  inguiiml  glands,  and  by  tlie  supcrflcial  and  deep  fascia:, 
and  is  contained  in  a  triangular  space,  called  'Scarpa's  triangle.' 

^Scarpa's  Triangle,  Scarpa's  triangle  corresponds  to  tlie  depression  seen  imme- 
diately below  the  fold  of  the  groin.  It  is  a  triangular  sjiace,  the  ajiex  of  which 
is  directed  downwards,  and  the  sides  of  which  are  formed  externally  by  the 
Sjiriojiuij,  inleriially  by  tlie  Adductoi'  longut^,  and  above  |py  Poupart*s  ligament-. 
The  iiooi'  of  ih'w  ejiace  is  foiiued  I'toiu  without  inwards  by   the  Iliacus,  pM>aS) 
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Pectineus,  Adductor  longus,  and  a  small  part  of  tlie  Addtictor  brevia  muscles; 
and  it  is  divided  into  two  nearly  equal  ])arts  by  the  femoml  vegseb,  wluch  extend 
from  the  middle  of  its  bsuse  to  its  apex;  tlic  artery  giving  off  in  this  aituatiou 
its  cutaneous  and  proiuudii  branches,  the  vein  receiving  the  deep  femoral  and 
internal  saphenous  veins.  In  this  space,  the  femoral  artery  resta  on  the  inner 
margin  of  the  Psoaa  uiusjcle,  which   separates    it    from   the  eapaular  ligament   of 

the  hip-joint.     The  artery 
»3i.— Surgical  Anatomy  of  the  Ft^uionU  Artury.  in  this  situation  ia  crossed 

in  front  by  the  crural 
branch  of  the  genilo-crural 
nerve,  and  behind  by  the 
branch  to  the  Pectineus 
from  the  anterior  crural. 
The  femoral  vein  lies  at 
its  inner  aide,  between  the 
mtirgins  of  tlie  Pectineus 
and  Psoas  muscles.  The 
anterior  crural  nerve  lies 
about  half  an  inch  to  the 
outer  side  of  the  femoral 
artery,  deeply  imbedded 
between  the  Iliacus  and 
Psoas  muscles;  and  on  the 
Iliacus  mnscle,  interaal  to 
the  anterior  superior  spi- 
nous  process  of  the  ilium, 
is  the  external  cutaneous 
nerve.  The  femoral  artery 
and  vein  are  enclosed  in 
a  strong  fibrous  sheath, 
formed  by  fibrous  and  cel- 
lular tissue,  and  by  a  pro- 
cess of  fascia  sent  inwards 
from  the  fascia  lata;  the 
veasela  are  separated^  how- 
ever, from  one  another  by 
thin  Jibroua  partitions. 

l?i  the  middle  third  of 
the  thigh y  the  femoral  ar- 
tery is  more  deeply  seated, 
being  covered  by  the  in- 
tegument, tlie  superficial 
and  deep  fascia,  and  the 
8}irtoriu8,  and  is  contained 
in  an  aponeurotic  canal, 
_^^__^^^_ formed  by  a  dense  fibrous 

ri  I  Xf^^^te^[x/UH^  baud,  which  extends  trans- 

Ifv   \^^  3      H|  Tersely    from    the   Vastus 

r    r'-^vl  L.iw  internus  to  the  tendons  of 

/-/«•. £u/«.-./ ^iw-r  iii-yA^^  the  Adductor   hmgua  and 

ml  V%limCM£.jL>^.^.^A^f  niagnus  muscles.     In  this 

part    of  its  course  it  lies 

in    a   depression,  bounded 

externally   by   the  Vastus 

internus,  internally  by  the  Adductor  longus  and  Adductor  inagnus.     The  femoral 

vein  lies  on  the  outer  side  of  the  artery,  in  close  apposition  with    it,  and,  «A.vVV 

jre  externally,  is  the  internal  (long)  saphenous  nerve. 


A.^m^.riiMMmmrrwn. 
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Relations.  From  above  downwards^  the  femoral  artery  reato  upon  the  Psoas 

muscle,  wliich  separates  it  from  tlie  margin  of  the  pelvia  aud  capsular  li<;ameot 
of  the  hip;  it  is  next  separated  from  the  Pcctiiieus  by  tlie  profunda  vesselw  aud 
femoral  vein;  it  theu  lies  upoti  the  Adductor  tongus;  and  lastly,  upon  the  tendon 
of  tlio  Adductor  magnus,  the  femoral  vein  heing  rnturpoaed.  To  its  inner  tide, 
it  ia  in  relation,  above,  with  the  femoral  vein*  and,  lower  down,  with  the  Adductor 
longus,  and  Sartorius,  To  its  outer  aide,  the  Vastus  intoruus  separates  it  from 
the  femur,  in  the  lower  part  of  its  course. 

The  femoral  vein,  at  Poupart's  ligRraent,  lies  close  to  the  inner  side  of  the 
artery,  separated  from  it  by  a  thiu  fibrous  partition,  hut,  as  it  descends,  gets  Ut;Uind 
it,  and  then  to  its  outer  side. 

The  internal  saphenous  nerve  is  situated  on  the  outer  side  of  the  artery,  in 
the  middle  third  of  the  thigh,  beneath  the  aponeurotic  covering,  but  not  usually 
within  the  sheath  of  the  vessels.  Small  cutaneous  nerves  cross  the  front  of  the 
sheath. 

Plan  op  the  Relations  or  the  Femoral  Artery. 

Jn  front. 
Fascia  lata. 

Branch  of  anterior  crural  nerve. 
Sartorius. 

Long  Bapbenoufi  nerve. 
Aponeurotic  covering  of  Hunter's  canaL 


Inner  side. 
Femoral  vein  {at  upper  part). 
Adductor  loDgus. 
Sartorius. 


Outer  side. 
Vaatua  intemua. 
Femoral  veiu  (at  lower  pari). 


i. 


Pmyas  muscle. 
Profunda  vein. 
Pectin eus  muscle. 
Adductor  loogus. 
Femoral  vein. 
Adductor  magnus. 

Peculiarities.  Double  fanoral  rc-nnited.  Four  cases  are  at  present  recorded,  in  which 
the  femoral  artery  dividDd  into  two  trunks  below  the  origin  of  the  profunda,  aud  becatnu 
re-united  near  the  opening  in  the  Adductor  magnus,  so  as  to  form  a  single  popliteal  artery. 
Oue  of  them  occurred  iu  a  patitrnt  operated  upon  for  poijlitcal  aneurism. 

Change  of  Position.  A  similar  number  of  cases  have  lietiu  recorded,  in  which  the  fumorul 
artery  was  situated  at  the  back  of  the  thigh,  the  vessel  being  continuous  above  with  the 
internal  iliac,  escaping  frf»m  the  pelvis  through  the  great  sacru-^ciatic  foramen,  and  aooom- 
panying  thu  great  sciatic  nerve  to  the  popliteal  sptiue,  where  ita  division  occurred  iu  the 
uaual  mauuer. 

Putition  of  the  Vein.  The  femoral  vein  is  occasionally  placed  along  the  inner  aide  of  the 
artery,  throughout  the  entire  eitent  of  Scarpa's  triangle ;  or  it  may  bo  alit,  so  that  a  large 
vein  is  placed  on  each  side  of  the  arteiy  for  a  greater  or  Il^bj*  extent, 

Oriffin  of  the  Profunda.  This  vessel  occasionally  arises  from  the  inner  side,  and  more 
rarely,  from  the  back  of  the  common  trunk  ;  but  the  more  important  i>eculianty,  in  a 
aurgicai  point  of  view,  is  that  which  rclutcM  to  the  height  at  which  the  vessel  arises  from 
the  femoral  In  three-fourths  of  a  large  number  of  cases,  it  arose  between  one  aud  two 
inches  below  Poupart's  ligament;  in  a  few  cases,  the  distaiioo  was  less  than  an  inch;  more 
rarely,  opposite  the  ligament ;  aud  iu  one  case,  above  Poupart's  ligament,  from  the  external 
ihac.  Occasionally,  the  distance  between  the  origin  of  the  vessel  and  Poupart's  ligament 
exceeds  two  inches  and  in  one  case,  it  was  found  to  be  i),s  much  as  four  incLibs. 

Sitrjiettl  Aiiatomy.  Compression  of  the  femoral  artery,  which  is  constantly  requisite  in 
ttmputations«  or  other  Qj^>i>ratiouH  on  the  lower  limb,  is  mo.st  efi'ectutUly  made  immediately 
heluw  Poujiart's  liganiout.  Iti  this  situation,  the  artery  is  very  superficial,  and  is  merely 
separated  from  the  margin  of  the  acotabulum  and  front  of  the  head  of  the  femur,  by 
the  Peofls  muscle;  so  that  tho  .surgeon,  by  means  of  his  thumb,  or  a  coroprieasor, 
may  effectually  control  the  circulation  through  it.  This  vessel  may  also  be  compressed  in 
the  middle  third  of  the  thigh,  by  placing  a  compress  over  the  artery,  beneath  the  tourniquet* 
and  directing  the  pressure  from  within  outwards,  so  as  to  compress  the  vessel  on  the  inner 
Bide  of  the  :thnft  of  the  femur. 
The  appiication  of  a  ligature  to  the  CcmortA  MxKar^  may  be  required  in  cases  of  woond 
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or  aneurism  of  the  arteries  of  tbe  leg,  of  the  popliteal  or  femoral;  and  the  vessels  may  be 
exposed  and  tied  in  any  part  of  its  course.  Trie  great  depth  of  this  vessel  in  the  lower  part 
of  its  cfjuree,  its  close  connection  with  important  Btruotiires,  and  the  density  of  its  sheath, 
render  the  operation  in  this  situation  one  of  much  greater  dil£cuity  thaiii  the  application  of 
a  ligature  at  its  upper  part,  where  it  is  more  Buperticial. 

ligature  of  the  fomoral  artery,  withiu  two  inchetj  of  ita  origin,  is  usually  considered 
very  unsafe,  on  account  of  the  connection  of  Inme  hranches  with  it,  the  epigastric 
and  circumflex  iliac  arising  just  above  its  origin  ;  tne  profunda,  from  one  to  two  inches 
Iwlow,  occasionally,  also,  one  of  the  circumflex  arteries  arises  from  the  vessel  in  the 
interspace  between  these.  The  profunda  sometimes  arisea  higher  than  the  ix)int  above 
mentioned,  and  nrely  between  two  or  three  inches  (iji  one  case  four),  below  Poupart's 
ligament.  It  would  a}^pear,  then,  that  the  most  favourable  situation  for  the  application  of 
a  ligature  to  this  vessel,  is  between  four  and  dve  inches  from  its  point  of  origin,  in  order 
to  ezjpoAe  the  artery  in  this  situation,  an  incision,  between  two  and  three  inches  long, 
ahoTiM  be  made  in  the  course  of  the  vessel,  tlie  patient  lying  in  the  recumbent  position, 
■with  the  limb  slightly  flexed  and  abducted.  A  large  vein  i.^  frequently  met  with,  passing 
in  the  course  of  the  artery  to  join  the  naphena ;  this  must  be  avoided,  and  the  fascia  lata 
having  been  cautiously  divided,  and  the  Sartorius  exposed,  this  muscle  must  be  drtiwu 
outwards,  in  order  to  fully  expose  the  sheath  of  the  vessels.  This  finger  bein^  introduced 
into  the  wound,  and  the  pulsation  of  the  art^jsry  felt,  the  sheath  shoxild  be  divided  over  it  to 
a  sufficient  extent  to  allow  of  the  introduction  of  the  ligature,  but  no  further;  otherwise 
the  nutrition  of  the  coats  of  the  vessel  may  be  interfered  with,  or  muscular  branches  which 
arise  from  the  vessel  at  irregular  iut«rvala  may  be  divided.  In  this  part  of  the  operation, 
a  small  nerve  which  crosses  the  sheath  should  be  avoided.  The  aneurism  needle  must  be 
carefully  introduced  and  kept  close  to  the  artery»  to  avoid  the  femoral  vein,  which  lies 
behind  the  vessel  iu  this  part  of  its  course. 

To  expose  the  artery  in  the  middle  of  the  thigh,  an  incision  should  be  made  through 
the  integument,  between  three  and  four  inches  in  length,  over  the  inner  margin  of  the 
SSartoriiw,  taking  care  to  avoid  the  internal  saphenous  vein,  the  situation  of  which  mny  bo 
previously  known  by  compressing  it  higher  up  in  the  thigh.  The  fascia  lata  having  been 
divided,  and  the  Sartorius  muscle  exposed,  it  should  be  drawn  outwards,  when  the  strong 
fascia  which  is  stretched  across  from  the  Adductors  to  the  Vastus  intemua,  will  be  ex- 
poised,  and  must  be  freely  divided;  the  sheath  of  the  vessels  is  now  seen,  and  must  be 
opened,  and  the  artery  secured  by  passing  the  aneurism  needle  between  tho  vein  and 
artery,  in  the  direetiou  from  withiu  outwards.  The  femoral  vein  in  this  situation  lies 
<m  the  outer  aide  of  the  artery,  the  long  saphenous  nerve  on  its  anterior  and  outer  side. 

It  has  been  seen  that  the  femoral  artery  occasionally  divides  into  two  trunks,  below 
the  origin  of  the  profunda.  If,  in  the  oi>eration  for  trying  the  femoral,  two  vessels  are 
met  with,  the  surgeon  should  alternately  compress  each,  in  order  to  ascertain  which  vessel 
is  connected  with  the  aneurismal  tumour,  or  with  the  bleeding  from  the  wound,  and  that 
one  only  tied  which  controls  it.  If,  however,  it  is  uecoessary  to  coiwpress  both  vessels 
before  the  circulation  in  the  tumour  is  controlled,  both  should  be  tied,  as  it  would  bo 
probable  that  they  became  re-united,  as  is  mentioned  above. 

Colialeral  Circulation.  The  principal  agents  in  cariyingon  the  collateral  circulation  after 
ligature  of  the  femoral  artery  are  according  to  Sir  A.  Coojier,  as  follows.* 

*  The  arteria  profunda  formed  the  new  channel  for  the  blood/  '  The  first  artery  sent  off 
passed  down  close  to  the  back  of  tho  thigh  bone,  and  entered  the  two  superior  articular 
blanches  of  the  popliteal  artery/ 

•The  second  new  large  vessel  arising  from  the  profunda  at  the  same  part  with  the  former, 
passed  down  by  the  inner  side  of  the  Biceps  muscle,  to  an  artery  of  the  popliteal  which 
was  distributed  to  the  Qastrocneraiiis  muscle;  whilst  a  third  artery  dividing  into  several 
branches  passed  down  with  the  sciatic  nerve  behind  the  knee-joint,  and  some  of  its  branches 
united  themselves  with  the  inferior  articular  arteries  of  the  popliteal,  with  some  recurrent 
branches  of  those  arteries,  with  arteries  passing  to  tho  Gastrocuemii,  and,  lastly,  with  the 
origin  of  the  anterior  and  posterior  tibial  arteries,' 

'  It  ai>poar5  then  that  it  is  those  hnmches  of  the  profunda  which  accompany  the  sciatic 
nerve,  that  are  the  principal  supporters  of  the  new  circulation/ 

In  Porta's  workf  (Tab :  xii.  xiii.)  is  a  gootl  representation  of  the  collateral  circulation 
,  after  the  ligature  of  the  femoral  ai-tery.  The  patient  had  survived  the  operation  three 
Ijears.  The  lower  part  of  the  artery  is,  at  least,  as  large  &»  the  upper;  about  two  inches 
iof  the  vessel  appear  to  have  been  obliterated.  The  external  and  internal  circumflex  arteries 
[are  seen  anastomosing  by  a  great  number  of  bmnches  with  the  lower  branches  of  the 
1  femoral  (muscular  and  auastomotica  magna),  and  with  the  articular  branches  of  the  poph- 
lieaL  The  branches  from  the  external  circumflex  are  extremely  large  and  numerous;  one 
[■very  distinct  anastomosis  can  be  traced  between  this  artery  on  the  outside,  and  the  anas- 
[tomotica  magna  on  the  inside,  through  the  intervention  of  the  superior  external  articular 
I  artery  with  which  they  lioth  anastomose,  and  blood  reaches  even  the  anterior  tibial  recur- 
lyent  from  the  external  circumflex  by  means  of  an  anastomosis  with  the  wirao  external 
I  articular  artery.  The  periorating  branches  of  the  profunda  are  also  seen  brin^in^  Vj\.«acni 
Iround  the  obliterated  portion  of  the  artery  into  long  bmnches  (^muacuUt'^  \sV\c^WNfe\j<i6w. 

♦  MecL  Chir.  Tram.,  voLii.  i8tx,  f  Alteranoni  patologichc  dclle  Arlerie- 
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given  off  just  below  that  poi'tion-  The  terminatioo  of  the  profunda  itaell  anastomoMea 
most  freely  with  the  superior  external  articular.  A  long  brauch  of  atxastomosis  is  alao 
traced  dowii  from  the  internal  iliac  by  means  of  the  come«  iiervi  ischiiulici  of  the  sciatic 
which  anastomoses  on  the  popliteal  nerves  with  hrancliea  from  the  jKipliteal  and  posterior 
tibial  arteries.  In  this  case  the  Bnaatomosis  bad  been  too  free,  Kiuce  the  puhiation  and 
growth  of  the  aneurism  recurred,  and  the  patient  died  after  hgature  of  the  external  iliac. 

There  ia  an  interesting  preparation  in  the  Museum  of  the  Royal  College  of  Surgeons,  of 
a  limb  on  which  John  Ilnnter  had  tied  the  femoral  artery  fifty  years  before  the  patient'H 
death.  The  whole  of  the  superficial  femoral  and  popliteal  artery  seema  to  have  been 
obliterated.  The  anustomoais  by  means  of  the  comes  oervi  ischiadici,  which  is  uhowu  iu 
Porta's  plate,  is  distuictly  seen ;  the  external  oircumflei,  and  the  termination  of  the  pro- 
funda artery,  seem  to  have  been  the  chief  channels  of  anastomosis ;  but  the  injection  ha» 
not  been  a  very  successful  one. 

Branches.  The  branclies  of  the  femoral  artery  are  the 

Superficial  epigastric. 
Superficial  circumflex  iliac. 
Superficial  external  pudic. 
Deep  external  pudic. 

j  External  circumficx. 
Profunda*  \  Internal  circumflex. 

t  Three  perforating. 
Muscular. 
Anastoniotiea  magna. 

The  superjicial  epigastric  arises  from  the  femoral,  about  half  an  inch  l»elow 
Poupart'a  ligament,  and,  passing  through  the  saphenous  opening  in  the  fascia  lata, 
ascends  on  to  the  abdomen,  in  the  superficial  fascia  covering  the  External  oblique 
muscle,  nearly  as  high  as  the  umbilicus.  It  distributes  branches  to  the  inguinal 
glands,  the  superficial  fascia  and  int*^gument,  anastomosing  with  branches  of  the 
deep  epigastric  and  internal  mammary  arteries. 

The  superjicial  circumjiex  iliaCy  the  smallest  of  the  cutaneous  branches,  arises 
close  to  the  preceding,  and,  piercing  the  fascia  lat^v,  runs  outwards,  parallel  wiih 
Poupart's  ligament,  as  far  as  the  crest  of  the  ilium,  dividing  into  branches  which 
supply  the  integument  of  the  groin,  the  superficial  fascia,  and  inguinal  glands, 
anastomosing  with  the  circumflex  iliac,  and  with  the  gluteal  and  external  cir- 
cumflex arteries. 

The  superjicial  external  pudic  (superior),  ai'ises  from  the  inner  side  of  tlje 
femoral  artery,  close  to  the  preceding  vessels,  and,  after  piercing  the  fascia  lata 
at  the  saphenous  opening,  passes  inwards,  across  the  sjierraatic  cord,  to  be 
distributed  to  the  integument  on  the  lower  part  of  the  abdomen,  and  of  the  penis 
and  scrotum  iu  the  male,  and  to  the  labia  iu  the  female,  anastomosing  with 
branches  of  the  internal  pudic. 

The  deep  external  pttdic  (inferior),  more  deeply  seated  than  the  preceding, 
passes  inwards  on  the  Pec  tine  us  muscle,  covered  by  the  fascia  lata,  which  it 
pierces  oppofiite  the  ramus  of  tlie  pubes,  its  branches  being  distributed,  in  the 
male,  to4.he  integument  of  the  scrotum  and  perinieura,  and  in  the  female,  to  the 
labium,  anastomosing  with  brauchea  of  the  su]x»rficial  perinatal  artery. 

The  Profunda  Fe maris  (deep  femoral  artery),  nearly  equals  the  »i»6  of  the 
superficial  femoral.  It  arises  from  the  outer  and  back  part  of  the  femoral  artery, 
from  one  to  two  inches  below  Poupart's  ligament.  It  at  fiirst  lies  on  the  outer 
side  of  the  superficial  femoral,  and  then  passes  beneath  it  and  the  femoral  vein  to 
the  inner  side  of  the  femur,  and  terminates  at  the  lower  third  of  the  thigh  in  a 
small  branch,  which  pierces  the  Adductor  magnus,  tu  be  distributed  to  the  flexor 
muscles,  on  the  back  of  the  thigh,  anastomosing  with  branches  of  the  popliteal 
and  inferior  perforating  arteries. 

Relations.  Behind^  it   lies  first  upon  the  Iliacus,  and  then  on  the  Adductor 

brevis  and  Adduct^jr  magnus  musclee.     In  front^  it  ta  separated  from  the  femoral 

Artery,  above  by  the  femoral  and  profunda  veins,  and  below   by  the   Adductor 

loDgus.     Ob  Us  outer  side,  the  'ms^eTllow  of  the  Vastus  internus  separates  it  from 

the  femur. 
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I*I,AX    OF    THE    KkLATIOXS    OF    THE    PrOFUSDA    ArTEKT. 
In  front. 
Femoral  atitl  profunda  veina. 
Adductor  longua. 


Outer  side. 
VajstiLs  intenius. 


Behind. 
Iliacus^ 

Adductor  brevia. 
Adductor  magaua. 

The  External  Circumjiex  Artery  supplies  the  muscles  on  the  front  of  the  thigh. 
It  arises  from  the  outer  side  of  the  profuuda,  passes  horizon  tally  outwards, 
"between  the  divisions  of  the  anterior  crural  nerve,  and  beneath  the  Sart^rius  and 
Rectus  muscles,  and  divides  into  three  sets  of  branches,  ascending,  transverse,  aod 
descend  in{^. 

The  ascending  branches  pass  upwards,  beneath  the  Tensor  vaginae  femoris 
Tiniscle,  to  the  outer  side  of  the  hip,  anastomosing  with  the  terminal  branches  of 
the  gluteal  and  circumflex  iliac  arteries. 

The  descending  hrane/tes,  three  or  four  in  number,  pEtss  downwards,  beneath 
the  Rectus,  iifKm  the  Vasti  muscles,  to  which  they  are  distributed,  one  or  two 
passing  beneatit  the  Vastus  exteruus  as  far  as  the  knee,  auastomosing  with  the 
superior  articular  branches  of  the  popliteal  artery. 

The  transrerse  branches^  the  smallest  and  least  numerous,  pass  outwards  over 
the  Crurffus,  pierce  the  Vaetus  extenius,  and  wind  round  the  femur  to  its  back 
part,  just  below  the  great  trochanter,  anastomosing  at  the  back  of  the  thigh  with 
the  internal  circumflex,  sciatic,  and  superior  perforating  arteries. 

The  Intenmf  Circnmjiejr  Arferi/,  smaller  than  the  external,  arises  from  the 
inner  and  back  part  of  the  profunda,  and  winds  round  the  inner  side  of  the 
femur,  between  the  Pectineus  atul  Psoas  muscles*  On  reaching  the  tendon  of  the 
Oldurator  externus,  it  gives  off  two  branches,  one  of  wliich  ascends  to  be  dis- 
tributed to  the  Adductor  muscles,  the  Gracilis,  and  Obturator  externus,  anasto- 
mosing with  the  obturator  artery;  the  other  descends,  and  passes  beneath  the 
Adductor  brevis,  to  supply  it  and  the  great  Adductor;  while  the  continuation  of 
the  vesT^el  passes  Imckward:^,  between  the  Quadratus  femoris  and  upper  border  of 
the  Adductor  maguus,  anastomosing  with  the  sciatic,  external  circumflex,  and 
superior  perforating  arteries.  Opposite  the  hip-joint,  this  branch  gives  off  an 
articular  vessel,  which  enters  tho  joint  beneath  the  transverse  ligament;  and, 
after  supplying  the  adipose  tissue,  passes  along  the  round  ligament  to  the  head  of 
the  bone. 

The  Perforating  Arteries  {fig>  230),  usually  three  in  number,  are  so  called  from 
their  perforating  the  tendons  of  the  Adductor  brevia  and  magnus  muscles  to  reach 
the  back  of  the  thigh.  The  first  is  given  off  above  the  Adductor  brevis,  the 
second  in  front  of  tliat  muscle,  and  the  third  immediately  below  it. 

The^V*^  or  superior  perforating  artery  passes  backwards  between  the  Pec- 

I  tineus  and  Adductor  brevis  (sometimes  perforates  the  latter);    It   then   pierces 

the  Adductor  magnus  close  to  the  linea  aspera,  and  divides  into  branches  which 

supply  both  Adductors,  the  Biceps,  and  Gluteus  maximus  muscle;  anastomosing 

wirh  the  sciatic,  internal  circumflex,  and  middle  perforating  arteries. 

The  second  or  middle  perforating  artery^  larger  than  the  first,  pierces  thei 
.tendons  of  the  Adductor  brevis  and  Adductor  magnus  muscles,  and  divides  into 
[Bscending  and  descending  branches,  which  supply  the  flexor  muscles  of  the  thigh, 
[anastomosing  with  the  superior  and  inferior  perforating.  The  natrvftiit  ^wtei:'^  vi^ 
Ithe  femur  is  usunllv  given  off  horn  this  branch. 
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The   third  or  inferior  perforating  artery  is  given   off   below  ihc  Adductor 

brevis;  it  pierces  the  Adfluctor  ningnus,  imd  dividos  into  Ifrnnoho3  whicli  Piipply 
the  flexor  muscles  of  the  thigh;  finiistomosing  with  the  pcrfbrating  arteries  al»ovt% 
nnd  with  the  torminttl  branches  of  the  profunda  below. 

Muscular  Branches  are  given  off  from  the  superficial  fcmornl  throughout  its 
entire  course.  They  vary  from  two  to  geven  in  number,  and  supply  chiefly  the 
Sartorius  and  Vai^tua  internus. 

The  Anastomotica  Matina  arises  from  tho  femoral  artery  just  before  it  |>a8se8 
through  the  tendinous  opeiijng  in  the  Adductor  magnua  muscle,  and  divides  into 
a  superficial  and  deep  branch. 

The  sitperjicial  branch  aecompanies  the  long  saphenous  nerve,  beneath  the 
Sartorium,  and  piercing  the  fascia  lata»  is  distributed  to  the  intefrument. 

The  deep  branch  descends  iu  the  substance  of  the  VHstus  intcrnus,  lying  in  front 
of  the  tendon  of  the  Adductor  ma;:^nu3^  to  (he  inner  siile  of  the  ki^ee,  where  it 
anastomoses  with  the  superior  internal  articuhur  artery  and  recurrent  brancii  of  the 
anterior  tilual.  A  branch  from  this  vessel  crosses  outwards  above  the  articular 
surface  of  the  femur  forming  an  anastomotic  arch  with  the  superior  oxti^mal 
articular  artery,  and  supplies  branches  to  the  kneo-joint. 


Popliteal  Artert, 

The  popliteal  artery  commences  at  the  tennination  of  the  femoral,  at  the  opening 
in  the  Adductor  magnus,  and,  passing  otdiquely  downwartls  and  outwards  behind 
the  knee-joint  to  the  lower  border  of  the  l\'plit<nis  mii3ek\  dividcH  into  the  anterior 
and  posterior  tibial  arteries.  Through  the  whole  of  this  extent  the  artery  lies  in 
the  popliteal  space. 

The  PoPLiTEAi.  Space. 

Dissection,  A  vertical  incision  about  eight  iucl'tes  iu  length  should  be  made  along  the 
back  part  of  the  knee-joint,  connected  above  and  below  by  a  transverse  incision  froiu  tho 
inner  to  the  n^uttir  side  of  the  limb.  The  fiaps  of  integument  includeed  between  these 
incisions  should  be  reflected  in  the  direction  shown  in  fig.  189,  p.  303. 

On  removing  the  integument,  the  superficial  fascia  is  exposed,  and  ramifying  in 
it  along  the  middle  lino  are  found  some  fitnmentfj  of  the  small  sciatic  nerve,  and 
towards  the  inner  part,  some  offsets  from  the  internal  cutaneous  nerve. 

The  superficial  fascia  having  been  removed,  the  fascia  lata  is  brought  into  view. 
In  this  region  it  is  strong  and  dense,  being  strengthened  by  transverse  libres,  and 
firmly  attached  to  the  tendons  on  the  inner  and  outer  sides  of  the  space.  It  \b 
perforated  below  by  the  external  saphenous  vein.  This  fascia  having  been  reflected 
back  in  the  same  direction  as  the  integument,  the  small  sciatic  nerve  and  external 
saphenous  vein  are  seen  immediately  beneath  it,  in  tho  middle  line.  If  the  loose 
adipose  tissue  is  now  removed,  the  boundaries  and  contents  of  tho  space  may  be 
examined. 

Bottndnries.  The  popliteal  space,  or  the  ham,  occupies  the  lower  third  of  the 
thigh  and  tl»e  upper  fifth  of  the  leg;  extending  from  the  aperture  in  the  Adductor 
magnus,  to  the  lower  border  of  the  Popliteus  muscle.  It  is  a  lozenge-shaped 
space,  being  widest  at  the  back  part  of  the  knee-joint,  and  deepest  above  the  arti- 
cular end  of  the  femur.  It  is  bounded,  externally,  ahove  tho  joints  by  the  Biceps, 
and  below  the  joint,  by  the  Flantaris  and  external  head  of  the  Gastrocnemius. 
Internally,  above  the  joint,  by  tho  SemimeraV»rano«us,  Semitendinosus,  Gracilis, 
and  Sartorlus;  below  the  joint,  by  the  inner  head  of  the  Gastrocnemius. 

Above,  it  is  limited  by  the  apposition  of  the  inner  and  outer  hamstring  muscles; 
below  by  the  junction  of  the  two  heads  of  the  Ga^'trocnemius.  The  floor  is 
formed  by  the  lower  part  of  the  posterior  surface  of  the  »haft  of  the  femur,  tho 
posterior  lijrament  of  the  knee-joint,  the  upper  end  of  the  tibia,  and  the  fascia 
covering  the  PopHleu.M  muscle,  and  the  space  is  covered  in  by  the  fascia  lata. 

Contents,  li  contains  the  Popliteal  vessels  and  their  branches,  together  with  the 
U'rminatiou  of  the  exteratil  sapUeuous  vc'm,  \\ve  \\\\cnval  and  external  popliteal 
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nerves  and  their  branches,  the  Bmali  sciatic  nerve^  the  articular  branch  from  the 
obturator  nerve,  a  lew  small  lymphatic  glands,  and  a  conBiderable  quantity  of 
loose  adipose  tissue. 

Position  o/  contained  parts.  The  internal  popliteal  nerve  descends  in  the  middle 
line  of  the  space,  lying  superficial  and  a  little  external  to  the  vein  and  artfiy. 
The  external  popliteal  nerve  descends  on  the  outer  side  of  the  space,  lying  close 
to  the  tendon  of  the  Biceps  muscle.  More  deeply  at  the  bottom  of  the  space  are 
the  popliteal  vessels,  the  vein  lying  superficial  and  a  little  external  to  the  artery, 
to  which  it  is  chisely  united  by  dense  areolar  tissue;  sometimes  the  vein  is  placed 
on  the  inner  instead  of  the  outer  side  of  the  artery;  or  the  vein  may  be  double, 
the  artery  lying  between  the  two  venae  comites,  which  are  usually  connected  by  short 
tWUJsverse  branches.  More  deeply,  and  close  to  the  surface  of  the  bone,  is  tho 
^pltteal  artery,  and  passing  off  from  it  at  right  angles  are  its  articular  l)ranche8. 
The  articular  branch  from  the  obturator  nerve  descends  upon  the  popliteal  artery 
to  supply  the  knee;  and  occasionally  there  is  found  deep  in  the  space  an  articular 
filament  from  the  great  sciatic  nerve.  The  popliteal  lymphatic  glands,  four  or 
five  iu  number,  are  found  surrounding  the  artery;  one  usually  lies  superficial  to 
the  vessel,  another  is  situated  between  it  and  the  bone,  and  the  rest  are  jdaccd 
on  either  side  of  it.  In  health,  these  glands  are  small:  but  when  enlarged  and 
indurated  from  inflammation,  the  pulsation  communicated  to  them  from  the  popliteal 
artery  makes  them  resemble  so  closely  an  nneurismid  tumour,  that  it  requires  a 
very  careful  examination  to  discriminate  between  them. 

The  PorLiTEAL  Artery  (fig. 232),  in  its  course  downwards  from  tho  aperture  in 
the  Adductor  magnus,  to  the  lower  border  of  the  Popliteus  muscle,  rests  first  on  the 
inner,  and  then  on  the  posterior  surface  of  the  femur;  in  the  middle  of  its  course, 
on  the  posterior  ligament  of  the  knee-joint;  and  below,  on  the  fascia  covering 
the  Popliteus  muscle.  Superjiciaflt/,  it  is  covered,  above,  by  the  Semi-membra- 
nosus;  in  the  middle  of  its  course,  by  a  quantity  of  fat,  which  separates  it  from  tho 
deep  fascia  and  integumeut;  and  below,  it  is  overlapped  by  the  Gastrocnemius, 
FJantaris  and  Soleus  muscles,  the  popliteal  vein,  and  the  internal  popliteal  nerve. 
The  popliteal  vein,  which  is  intimately  attached  to  the  artery,  lies  superficial  and 
external  to  it,  until  near  its  terminatitm,  whi'ii  it  crosses  it  and  lies  to  its  inner 
eide.  The  po[>!ite»l  nerve  is  still  more  superficial  and  external,  croj^sing^howoviT, 
the  artery  below  tho  joint,  and  lying  on  it^  inner  side.  Laterallyy  is  bounded 
by  the  muscles  which  form  the  boundaries  of  the  popliteal  space. 

Flak  of  Relations  of  Popliteal  Autkby. 

In  froiii. 
Femur.  • 

Ligamcntum  posticum. 
Popliteus, 


Inner  side, 
Sem  iuicmbmnotnu. 


Ofiirrsifff. 
Biceps. 


Behind 
Popliteal  vein. 
Internal  popliteal  nerve. 
Faacisu 

Peeuliaritifs  in  point  of  divliinru  Occasionally  the  popliteal  artery  divides  prematurely 
into  its  terminal  branches  ;  this  division  occurs  most  frequently  opposite  the  knee-joint. 

Unyuual  brancftes.  The  artery  sometimes  divides  into  the  anterior  tibial  and  peroneal, 
the  posterior  tibial  being  wanting,  or  very  small.  In  a  single  caacs,  the  popliteal  was  found 
to  divide  into  three  branches,  the  anterior  and  posterior  tibial,  and  peroneal. 

Surgical  Anatomy.  Ligature  of  the  popliteal  artery  is  required  in  ca^es  of  wound  of 
that  vessel,  but  for  aueuriam  of  the  posterior  tibial,  it  is  preferable  V,o  \Ae  \\\o  %\xv'ciVavi\A 
femoral.    The  popliteal  may  be  tied  in  the  upper  or  lower  pari  of  Via  coutae  \  >o\iX.  "w\  'Cw^i 
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middle  of  the  space  the  operatioQ  is  attended  with  considerable  difficulty,  from  the  great 
depth  of  the  tirtery,  atid  from  the  extreme  degree  of  teiusion  of  its  lateral  boundaries, 

to  order  to  oipose  the  veasel  in  the  upper  part  of  its  course,  the  patient  should  be  t)laced 
in  the  prone  position^  with  the  limb  eartended.  An  iocision  about  three  inches  in  length 
should  theo  be  made  through  the  iategument,  along  the  posterior  margin  of  the  Semimeai> 
branodus,  and  the  fascia  lata  having  been  divided^  this  muscle  tnust  be  drawn  inwardfi, 
when  the  pulsation  of  the  vessel  will  be  detected  with  the  fioger ;  the  nerve  Hea  on  the 
outer  or  hoular  side  of  the  artery,  the  vein,  auperftcial  and  HpIso  to  its  outer  side  ;  the  vein 
having  been  cautiously  separated  from  the  artery,  the  aneurism  needle  should  be  passed 
around  the  latter  vessel  from  without  inwards. 

To  expose  the  vessel  in  the  lower  part  of  its  course,  where  the  artery  liea  between  the 
two  heads  of  the  Gastrocnemiua,  the  patient  should  be  placed  in  the  same  position  as  in 
the  preceding  operation.  An  incision  should  then  be  niftda  through  the  integument  in  the 
middle  line,  commencing  opposite  the  bend  of  the  kuee-joint,  care  being  taken  to  avoid  the 
external  saphenous  vein  and  uerve.  After  dividing  the  deep  fascia  and  separating  some 
dense  cellular  membrane,  the  artery,  veiu»  and  nerve  will  be  exposed,  descending  between 
the  two  heads  of  the  Qaatrocnemius.  Some  muscular  branches  of  the  popliteal  should  be 
avoided  if  possible,  or  if  divided,  tied  immediately.  The  leg  being  now  flexed,  in  order  the 
more  effectually  to  separate  tho  two  heads  of  the  Gastrocnemius,  the  nerve  should  be 
drawn  inwards  and  the  vein  outwards,  and  the  aneurism  needle  paaaed  between  tho  artery 
and  vein  from  without  inwards. 


The  brauchea  of  the  popliteal  artery  arc,  the 

Mugeular    \  r  e         '      a      i 
{  Inferior  or  Stirfil, 

Cutaneous. 

Superior  external  articiilnr. 

Superior  internal  articular. 

Azygos  articular. 

Inferior  cxtx-niMl  articular. 

Inferior  internal  articular. 


J 


The  superior  muscular  branches^  two  or  three  in  number,  arise  from  the  upper 

part  of  the  popliteal  artery,  and  are  distributed  to  (be  Vastus  extemus  aud  flexor 
nmsclen  of  the  thigh;  anastomosing  with  the  inferior  perforating,  and  temtinal 
branchee  of  the  profunda. 

The  inferior  mnscnlar  (Sural)  are  two  larpe  branehos,  which  arc  distributed 
to  the  two  hejula  of  the  GaHlrocneniius  and  Plaatariy  muscles.  They  arise  from 
the  popliteal  artciy  opposite  the  knee-joint. 

Crttaneous  hrauckes  defcend  on  each  side  and  in  the  middle  of  the  limb,  between 
the  Gastrocnemius  and  integument;  they  arise  separately  from  the  popliteal 
artery,  or  from  some  of  its  branches,  and  f^upply  the  integument  of  the  calf. 

The  supprior  articular  arterien,  two  ill  number,  ai'i^e  one  on  either  side  of  the 
popliteal,  aud  wtnd  round  the  femur  immediately  al)Ove  its  condyles  to  the  front 
of  the  knee-joint.  The  interim i  branch  pa.s.*es  beneath  the  tendon  of  the  Adductor 
magnup»  and  divides  into  two,  one  of  which  supplies  tho  Vastus  internms,  inoscu- 
lating with  the  anastoniotiea  magna  and  inferior  internal  articular;  the  other 
ramifies  close  to  the  surface  of  tlie  femur,  supplying  it  and  the  knee-joint,  and 
anastomosing  with  the  superior  external  articular  artery.  The  external  branch 
passes  above  the  outer  condyle,  beneath  the  tendon  of  the  Biceps,  and  divide*  into 
a  superficial  and  deep  br.-ineh  :  tlie  superficial  branch  supplies  the  Vastus  extemua, 
and  anastomoses  with  the  dcBcending  branch  of  the  external  circumflex  artery;  tbe 
deep  branch  supplies  the  lower  part  of  the  femur  and  knee-joint,  and  forms  an 
anaistomotic  arch  across   the  bone  with  the  anastomotica  magna  artery. 

The  azygos  articular  is  a  small  branch,  arising  from  the  popliteal  artery 
opposite  the  bend  of  the  knee-joint.  It  pierces  the  posterior  ligament,  and 
supplies  the  ligaments  and  synovial  membrane  in  the  interior  of  the  articulation. 

The    inferior  articular  arteries^   two   in    number,   arise   from    the    popliteal^ 

beneath    the   OastrocncmiMa,   and  wind    round  the  head  of  the  tibiu,  l»elow  the 

Joint,     I'he  infernul  one   passes   lielow  the  inner  tul>erosity,  beneath  the  internal 

lateral  Vignment,  at  tbe  nnterior  \>orACT  o?  vjluch  it  ascends  to  the  front  and  inner 


I 
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side  of  the  joint,  to  supply  the  head  of  the  tibia  and  the  articulation  of  the  knee. 
The  external  one  passes  outwards  above  the  head  of  the  fibula,  to  the  front  of  the 
knee-joint,  lying  in  its  course  beneath  the  outer  head  of  the  Gastrocnemius,  the 
external  lateral  ligament,  and  the  tendon  of  the  Biceps  muscle,  and  divides  into 
branches,  which  anastomose  with  the  anterior  of  the  opposite  side,  the  superior 
articular,  and  the  recurrent  branch  of  the  anterior  tibial. 

Anteriob  Tibial  Abtert. 

The  anterior  tibial  artery  commences  at  the  bifurcation  of  the  popliteal,  at  the 
lower  border  of  the  Popliteus  muscle,  passes  forwards  between  the  two  heads 
of  the  Tibialis  posticus,  and  through  the  aperture  left  between  the  bones  at  the 
upper  part  of  the  interosseous  membrane,  to  the  deep  part  of  the  front  of  the  leg; 
it  then  descends  on  the  anterior  surface  of  the  interosseous  ligament,  and  of  the 
tibia,  to  the  front  of  the  ankle-joint,  where  it  lies  more  superficially,  and  becomes 
the  dorsalis  pedis.  A  line  drawn  from  the  inner  side  of  the  head  of  the  fibula  to 
midway  between  the  two  malleoli  will  be  parallel  with  the  course  of  the  artery. 

Relations,  In  the  upper  two-thirds  of  its  extent,  it  rests  upon  the  interosseous 
ligament,  to  which  it  is  connected  by  delicate  fibrous  arches  thrown  across  it. 
In  the  lower  third,  upon  the  front  of  the  tibia,  and  the  anterior  ligament  of  the 
ankle-joint.  In  the  upper  third  of  its  course,  it  lies  between  the  Tibialis  anticus 
and  Extensor  longus  digitorum;  in  the  middle  third,  between  the  Tibialis  anticus 
and  Extensor  proprius  poUicis.  In  the  lower  third,  it  is  crossed  by  the  tendon  of 
the  Extensor  proprius  pollicis,  and  lies  between  it  and  the  innermost  tendon  of  the 
Extensor  longus  digitorum.  It  is  covered,  in  the  upper  two-thirds  of  its 
course,  by  the  muscles  which  lie  on  either  side  of  it,  and  by  the  deep  fascia;  in  the 
lower  third,  by  the  integument,  annular  ligament,  and  fascia. 

The  anterior  tibial  artery  is  accompanied  by  two  veins  (venss  comites), 
which  lie  one  on  either  side  of  the  artery;  the  anterior  tibial  nerve  lies  at  first  to  its 
outer  side,  and  about  the  middle  of  the  leg  is  placed  superficial  to  it;  at  the  lower 
part  of  the  artery,  the  nerve  is  generally  again  on  the  outer  side. 

Plan  op  the  Relations  op  the  Anteriob  Tibial  Aetbbt. 

In  front. 
Integument^  superficial  and  deep  fascim. 
Tibialis  anticus  (overlaps  it  in  upper  part  of  leg) 

Anterior  tibial  nerve. 

Inner  side.  /^            >.                     Otdsr  side. 

Tibialis  anticus.  /   a  nterior    \  Anterior  tibial  nerve. 

Extensor  proprius  pollicis  I      TibiaL      1  Extensor  longus  digitorum. 

(crosses  it  at  the  bend  \                    J  Extensor  proprius  pollicis. 

of  the  ankle).  V              / 

Behind. 
Interosseous  membrane. 
Tibia. 
Anterior  ligament  of  ankle-joint. 

Peculiarities  in  Size.  This  vessel  may  be  diminished  in  size,  may  be  deficient  to  a 
greaterorles8extent,or  may  be  entirelr  wanting,  its  place  being  supplied  by  perforating 
branches  from  the  posterior  tibial,  or  by  the  anterior  division  of  the  peronesd  uiery. 

Course.  The  artery  occasionally  deviates  in  its  course  towards  the  fibular  side  of  the  leg, 
regaining  its  usual  position  beneath  the  annular  ligament  at  the  front  of  the  ankle.  In  two 
instances,  the  vessel  has  been  found  to  approach  the  surface  in  the  middle  of  the  leg, 
being  covered  merely  by  the  integument  and  fascia  below  that  point. 

Surgical  Anatomy.  The  anterior  tibial  artery  may  be  tied  in  the  upper  or  lower  part  of 
the  leg.  In  the  upper  part,  the  operation  is  attended  with  great  difficulty,  on  account  of  the 
depth  of  the  vessel  from  the  surface.    An  incision,  about  four  inches  in  lengthy  ahovild  Vs^ 
mstde  through  the  integument,  midway  between  the  spine  of  the  t\b\tt  onA  \.\ie  o\x\.«t  xxi».T^\i 
of  the  fibula,  the  fascia  and  intermuscoiar  septum  between  the  T\b\s\\a  ark\.\c»]A  qo(i^^x\a'q&ox 
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Mid  one  of  the  venao  oomites  on  either  side;  these  must  be  sepanited  from  the  artery  before 
the  aQeuiism  needle  is  passed  round  itw 

To  tie  this  vessel  in  toe  lower  third  of  the  leg  above  the  ankle-joint,  an  incision  about 
three  inches  in  length  should  be  made  through  the  integument  between  the  tendons  of  the 
Tibialis  anticus  and  Extensor  propius  pollicis  muscles,  the  deep  feuscia  being  divided  to  the 
same  extent ;  the  tendon  on  either  side  should  be  held  aside,  when  the  vessel  will  be  seen 
l^ng  upon  the  tibia,  with  the  nerve  superficial  to  it,  and  one  of  tiie  vensB  comites  on  either 
side. 

In  order  to  secure  this  vessel  over  the  instep,  an  incision  should  be  made  on  the  fibular 
side  <tf  the  tendon  of  the  Extensor  proprius  pcMlids,  between  it  and  the  innermost  tendon 
of  the  long  Extensor;  the  deep  fascia  naving  been  divided,  the  artery  will  be  exposed,  the 
nerve  ]ying  either  superficial  to  it,  or  to  its  outer  side. 

The  branches  of  the  anterior  tibial  artery  are,  the 

Becnrrent  tibial.  Internal  malleolar. 

Muscular.  External  malleolar. 

The  recurrent  branch  arises  firom  the  anterior  tibial,  as  soon  as  that  vessel  has 
passed  through  the  interosseous  space;  it  ascends  in  the  Tibialis  anticus  muscle, 
and  ramifies  on  the  front  and  sides  of  the  knee-joint,  anastomosing  with  the 
articular  branches  of  the  popliteal. 

The  muscular  branches  are  numerons;  they  are  distributed  to  the  mascles  which 
lie  on  eiAer  side  of  the  vessel,  some  piercing  the  deep  fascia  to  supply  the  in- 
t^nment,  others  passing  through  the  interosseous  membrane,  and  anastomosing 
with  branches  of  the  posterior  tibial  and  peroneal  arteries. 

The  malleolar  arteries  supply  the  ankle-joint.  The  internal  arises  about  two 
inches  above  the  articulation,  passes  beneath  the  4»ndon  of  the  Tibialis  anticus  to 
the  inner  ankle,  upon  which  it  ramifies,  anastomosing  with  branches  of  the  posterior 
tibial  and  internal  plantar  arteries.  The  external  passes  beneath  the  tendons  of 
the  Extensor  longus  digitorum  and  Extensor  proprius  pollicis,  and  supplies  the 
outer  ankle,  anastomosing  with  the  anterior  peroneal  artery,  and  with  ascending 
branches  firam  the  tarsal  branch  of  the  dorsalis  pedis. 

DoBSALis  Pedis  Abtert. 

The  dorsalis  pedis,  the  continuation  of  the  anterior  tibial,  passes  forwards  from 
the  bend  of  the  ankle  along  the  tibial  side  of  the  foot  to  the  back  part  of  the  first 
interosseous  space,  where  it  divides  into  two  branches,  the  dorsalis  hallncis  and 
communicating. 

Relations.  This  vessel,  in  its  course  forwards,  rests  upon  the  astragalus,  scaphoid, 
and  internal  cuneiform  bones  and  the  ligaments  connecting  them,  being  covered 
by  the  integument  and  fascia,  and  crossed  near  its  termination  by  the  innermost 
tendon  of  the  Extensor  brevis  digitorum.  On  its  tibial  side  is  the  tendon  of  the 
Extensor  proprius  pollicis;  on  \ta  fibular  side,  the  innermost  tendon  of  the  Ex 
tensor  longus  digitorum.  It  is  accompanied  by  two  veins,  and  by  the  anterior 
tibial  nerve,  which  lies  on  its  outer  side. 

Plan  op  the  Belatioks  of  the  Dobsalis  Pedis  Abtert. 

In  front. 
Integument  and  fiEucia. 
Innermost  tendon  of  Extensor  brevis  digitorunL 

Tibial  side.  f  \  Fibular  tide. 

Extensor  proprius  pollicis.  /     Dorsalis     \         Extensor  longus  digitorum. 

'        Pedis.       )         Anterior  tibial  uerve. 

Behind. 
Astragalus, 
Scaphoid, 

Internal  cuneiform, 
and  their  ligaments. 
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Peculiarities  in  Sise.  The  doraal  artei-y  of  the  foot  may  be  larger  than  nsual,  to  com- 
pen&ate  for  a  deiicieut  plantar  arteiy ;  or  it  may  l>e  deficient  ia  its  terminal  1>raDohes  to 
the  toes,  which  are  then  derived  from  the  internal  plantar;  or  its  place  may  be  »ui>plied 
altogether  by  a  large  anterior  peroneal  artery. 

Position.  This  artery  fi-equently  curves  outwards,  lying  external  to  the  line  between  tbe 
middle  of  the  ankle  and  the  back  part  of  the  firat  iuterosaeous  apace. 
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Sur(/ical  Artatorn^.  This  aiiery  may  be  tied,  by  making  an  incision  through  the  integu- 
ment, between  two  and  three  inches  in  length,  on  the  tioular  side  of  the  tendon  of  the 
Exteuaor  propriua  pollicis,  in  the  interval  between  it  and  the  inner  border  of  the 
Extensor  muscle.  The  incision  should  tiot  extend  further  forwarda  than  the  back  i 
the  first  interosseous  space,  as  the  artery  divides  in  this  Hituation.  Tlio  deep  fascia  ^ 
divided  to  the  same  extent,  the  artery  will  bo  exposed,  the  nerve  lying  upon  its  outer 
side. 

Branches,  The  branches  of  the  dorsalla  pedis  are,  the 

TnrsaL  Dorsalia  pollicis,  or  hallucis. 

Metiitarsal.  Communicating. 

Interossoua. 

The  farsnl  artery  aiians  from  the  dorsalis  pedis,  as  that  vessel  crosses  the 
Bcaplioid  bone;  it  passes  in  an  arched  direction  outwards,  lying  upon  the  tarsal 
bones,  and  covered  by  the  Extensor  brevia  digitorum;  it  supplies  that  muscle  and 
the  sirticulattons  of  the  tarsus,  and  anastomoses  with  branches  from  the  metatarsal, 
external  malleolar,  peroneal,  and  external  plantar  arteries. 

The  metatarsal  arises  a  little  anterior  to  the  preceding;  it  passes  outwards  to 
tbe  outer  part  of  the  foot,  over  the  bases  of  the  metatarsal  bones,  beneath  the 
tendons  of  the  short  Extensor,  its  direction  being  inJluenced  by  its  point  of 
origin:;  and  it  anastomoses  with  the  tarsal  and  external  plantar  arteries.  This 
vessel  gives  off  three  branches,  the  interosseous,  which  pass  forwards  upon  the 
three  outer  Dorsal  interossei  muscles,  and,  in  the  clefts  between  the  toes,  divide 
into  two  dorsal  collateral  branches  for  the  adjoining  toes.  At  the  back  part  of 
each  interospcous  space  these  vessels  receive  the  posterior  perforating  branches 
from  the  plantar  arch;  and  at  the  fore  part  of  each  interosseous  space,  they  are 
joined  by  (he  anterior  perforating  branches,  from  the  digital  arteries.  Tlie  outer- 
most interosseous  artery  gives  off  a  branch  which  supplies  the  outer  side  of  the 
little  toe. 

The  dorsalis  haitucis  runs  forwards  along  the  outer  border  of  the  first  meta- 
tarsal bone,  and,  at  the  cleft  between  the  jfirst  and  second  toes,  divides  into  two 
branches,  one  of  which  passes  inwards,  beneath  the  tendon  of  the  Flexor  longus 
pollicis,  and  is  distributed  to  the  inner  Wirdorof  the  great  toe;  tbe  other  branch 
bifurcating  to  supply  the  adjoining  sides  of  the  great  and  second  toes. 

The  communicatijtg  ariery  dips  down  into  the  sole  of  the  foot,  between  the  two 
heads  of  the  first  Dorsal  interosseous  muscle,  and  inosculates  with  the  terminatiOQ 
of  the  external  plantar  artery,  to  complete  the  plantar  arch.  It  here  gives  off 
two  digital  branches;  one  runs  along  the  inner  side  of  the  great  toe,  on  its  plantar 
surface;  the  other  passes  forwrads  along  the  first  metatarsal  space,  and  bifurates 
Jbr  the  supply  of  tlie  adjacent  sides  of  the  great  and  second  toes. 
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The  posterior  tibial  is  an  artery  of  large  size,  which  extends  obliquely  down- 
wards from  the  lower  border  of  the  Poplitcus  muscle,  along  the  tibial  side  of 
leg,  to  the  fosfta  lietween  the  inner  ankle  and  the  heel,  where  it  divides  beneath 
the  origin  of  the  Abductor  p>olliciy,  into  the  internal  and  external  plantar  arteries. 
At  its  origin  it  lies  opposite  the  interval  between  the  tibia  and  fibula;  as  it 
descends,  it  approaches  the  inner  side  of  the  leg,  lying  behind  the  tibia,  and,  in 
the  lower  part  of  it«  course,  is  situated  midway  between  the  inner  malleolus  and 
the  tuheroBity  of  the  os  calcia. 
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Relations,  It  lies  successively  upon  the  Tibialis  posticus,  the  Flexor  longus 
digitorum,  the  tibia  and  the  back  part  of  the  ankle-joint.  It  is  covered  by  the 
intermuscular  fascia,  which  separates  it  above  from  the  Gastrocnemius  and  Soleus 
muscles.  In  the  lower  third,  where  it  is  more  superficial,  it  is  covered  only  by 
the  integument  and  fascia,  and  runs  parallel  with  the  inner  border  of  the  tendo 
Achillis.  It  is  accompanied  by  two  veins,  and  by  the  posterior  tibial  nerve, 
which  lies  at  first  to  the  inner  side  of  the  artery,  but  soon  crosses  it,  and  is,  in 
the  greater  part  of  its  course,  on  its  outer  side. 

Plan  of  the  Relations  op  the  Posterior  Tibial  Artery. 

InfronL 
Tibialis  posticus. 
Flexor  longus  digitoruo^ 
Tibia. 
Ankle-joint. 


Inner  side.  I    Posterior    \  Outer  side. 

Posterior  tibial  nerve.  I        Tibial       I  Posterior  tibial  nerve, 

upper  third.  V  J  lower  two-thirds. 

Behind. 
Gastrocnemius, 
Soleus. 
Deep  fascia  and  integument 

Behind  the  Inner  Ankle,  the  tendons  and  blood-vessels  are  arranged  in  the 
following  order,  from  within  outwards: — First,  the  tendons  of  the  Tibialis  posticus 
and  Flexor  longus  digitorum,  lying  in  the  same  groove,  behind  the  inner  mal- 
leolus, the  former  being  the  most  internal.  External  to  these  is  the  posterior 
tibial  artery,  having  a  vein  on  either  side;  and,  still  more  externally,  the  posterior 
tibial  nerve.  About  half  an  inch  nearer  the  heel  is  the  tendon  of  the  Flexor 
longus  poUicis. 

Peculiarities  in  Size.  The  posterior  tibial  is  not  unfreauently  smaller  than  usual,  or 
absent,  its  place  being  compensated  for  bj  a  large  peronesJ  artery,  which  passes  inwards 
at  the  lower  end  of  the  tibia,  and  either  joins  the  smt^  tibial  artery,  or  continues  alone  to 
the  sole  of  the  foot. 

Surgical  Anatomy.  The  application  of  a  ligature  to  the  posterior  tibial  may  be  required 
in  cases  of  wound  of  the  sole  of  the  foot,  attended  with  great  heemorrhage,  when  the  vessel 
should  be  tied  at  the  inner  ankle.  In  cases  of  wound  of  the  posterior  tibial,  it  will 
be  necoasary  to  enlarge  the  woimd  so  as  to  expose  the  vessel  at  the  wounded  point 
(excepting  where  the  vessel  is  injured  by  a  punctured  wound  from  the  front  of  the  leg).  In 
cases  of  aneurism  from  wound  of  the  artery  low  down,  the  vessel  should  be  tied  in  the 
middle  of  the  leg.  But  in  aneurism  of  the  posterior  tibial  high  up>  it  would  be  better  to 
tie  the  femoral  arteiy. 

To  tie  the  posterior  tibial  artery  at  the  ankle,  a  semilunar  incision  should  be  made 
through  the  mtegument^  about  two  inches  and  a  half  in  length,  midway  between  the  heel 
and  inner  ankle,  or  a  little  nearer  the  latter.  The  subcutaneous  cellular  membrane 
having  been  divided,  a  strong  and  dense  fascia,  the  internal  annual  ligament,  is  exposed. 
This  figament  is  continuous  above  with  the  deep  fascia  of  the  leg;  covers  the  vessels  and 
nerves,  and  is  intimately  adherent  to  the  sheaths  of  the  tendons.  This  having  been 
cautiously  divided  upon  a  director,  the  sheath  of  the  vessels  is  exposed,  and  being  opened, 
the  arteiy  is  seen  with  one  of  the  vensa  comites  on  each  side.  The  aneurism  needle  should 
be  passed  round  the  vessel  from  the  heel  towards  the  ankle,  in  order  to  avoid  the  posterior 
tibial  nerve,  care  being  at  the  same  time  taken  not  to  include  the  venee  comites. 

The  vessel  may  also  be  tied  in  the  lower  third  of  the  leg,  by  making  an  incision  about 
three  inches  in  length,  parallel  with  the  inner  margin  of  the  tendo  Achillis.  The  hitemal 
saphenous  vein  being  carefully  avoided,  the  two  layers  of  fascia  must  be  divided  upon  a 
director,  when  the  artery  is  exposed  along  the  inner  margin  of  the  Flexor  longus  digitorum, 
with  one  of  its  vense  comites  on  either  eide,  and  the  nerve  lying  external  to  it. 

To  tie  the  po  sterior  tibial  in  the  middle  of  the  leg,  is  a  very  difl&cult  operation,  otL 
account  of  the  great  depth  of  the  vessel  from  the  surface,  and  i\a  \j«fm^  ciON«t«i^  \»i 
the  Gastrocnemius  and  Soleus  muaclea.     The  patient  \>dng  pW»d  "m  \J^^  x^cxws^iwN. 
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position,  the  injured  limb  should  rest  on  its  outer  side^  the  knee  being  partially  bent,  and 
the  foot  extended,  so  aa  to  rulox  the  muscles  of  the  calf.  An  incision  ahout  four  inches  in 
len^h  should  thon  be  made  through  the  integument,  along  the  inner  margin  of  the  tibia, 
takmg  care  to  avoid  the  internal  saphenous  vein.  The  deep  fascia  ha\nng  been  divided,  the 
margin  of  the  Qastrocnemiua  is  eipo^ed,  and  muMt  be  drawn  aaide,  and  the  tibial  attach- 
meut  of  the  Soleua  divided,  a  director  being  previomsly  passed  beneath  it.  The  artery 
may  now  be  felt  pulaating  beneath  the  deen  fascia,  about  an  inch  from  the  margin  of  the 
tibia.  The  fascia  having  been  divided,  ana  the  limb  plaa'd  in  such  a  position  as  to  relax 
the  musclea  of  the  calf  aa  much  as  possible,  the  veins  should  be  separated  from  the  artory, 
and  the  aueuri»m  needle  passed  round  the  vessel  from  without  inwards,  so  as  to  avoid 
wounding  the  posterior  tibial  nerve. 

The  branches  of  the  posterior  tibial  artery  are^  the 

Peroneal.  Nutritious. 

Mu&cul&r.  Communicating. 

Internal  calcancim. 

The  Peroneal  Arfert/  llos,  deeply  seated,  along  the  back  part  of  the  fibular  side 
of  the  leg.  It  arises  from  the  posterior  tibial,  about  an  inch  below  the  lower 
border  of  the  Popliteus  muscle*  pftssea  obliquely  outwards  to  the  fibula,  and  then 
descends  along  the  inner  border  of  this  bone  to  the  lower  third  of  the  lejr,  where 
it  gives  off  the  anterior  peroneal.  It  then  passes  across  the  tu'tieulation,  ImkIwooii 
the  tibia  and  fihu!<i,  to  the  outer  side  of  the  oa  calcis,  supplying  the  neighbouring 
rouBclea  and  back  of  the  ankle,  and  anastomosing  with  the  external  malleolar, 
tarsal,  and  external  plantar  arteries. 

Relations,  This  vessel  rests  at  first  upon  the  Tibialis  posticus,  and,  in  the 
greater  part  of  its  course,  in  the  fibres  of  the  Flexor  longus  poUicis^  in  a  groove 
between  the  iuterosaeous  ligament  and  the  bone^  It  is  covered^  in  the  upper  part 
of  its  course,  by  the  Soleua  and  deep  fascia;  beloWy  by  the  Flexor loogus  polUeia, 
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Plan  of  the  Relations  of  the  Peroneal  Artery. 

InfronL 
Tibialis  posticus. 
Flexor  longus  pollicis. 


Oatof  tide. 

Fibula. 


Behind, 
Sole  us. 
Deep  fascia. 
Flexor  lougua  pollioia. 

Peculiaritieg  m  Griffin.  The  peroneal  artery  may  arise  three  inches  below  the  Poplitdflf 
or  from  the  posterior  tibial  hign  up,  or  even  from  the  popliteal. 

Iti  Size  is  more  frequently  increased  than  diminiahed;  and  then^  it  either  reinforces  the 
posterior  tibial  by  its  iunction  with  it,  or  altogether  takes  the  place  of  the  posterior  Ubud 
m  the  lower  part  of  the  leg  and  foot,  the  latter  vessel  only  extstiug  as  a  abort  mnooular 
branch.  In  those  rare  cases,  where  the  peroneal  artery  la  smaller  than  usual,  a  bnuieh 
from  the  posterior  tibial  supplier  its  place,  and  a  branch  from  the  atitorior  tibial  oom> 
jKMisatea  for  the  diminished  anterior  peroneal  artery.  In  one  case,  the  peroneal  artery  hM 
been  found  entirely  wanting. 

The  anterior  peroneal  ia  sometimes  enlai^od,  and  takes  the  place  of  the  doml 
artery  of  the  foot. 

The  peroneal  artery,  in  its  course,  gives  off  branches  to  the  Soleufs  Tibidb 
posticus  Flexor  longus  pollicis,  and  Peronei  muscles,  and  a  nutrient  braoch  to 
iiie  Ghuh. 
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The  Anierior  Peroneal  pierces  the  interosseous  membrane,  about  two  inches 
above  the  enter  malleolus,  to  reach  the  fore  part  of  the  leg,  and,  passing  down 
beneath  the  Peroneus  tertius  to  the  outer  ankle,  ramifies  on  the  front  and 
outer  side  of  the  tarsus,  anastomosing  with  the  external  malleolar  and  tarsal 
arteries. 

The  nutritious  artery  of  the  tibia  arises  from  the  posterior  tibial  near  its  origin, 
and  after  supplying  a  few  muscular  branches,  enters  the  nutritious  canal  of  that 
bone,  which  it  traverses  obliquely  from  above  downwards.  This  is  the  largest 
nutrient  artery  of  bone  in  the  body. 

The  muscular  branches  of  the  posterior  tibial  are  distributed  to  the  Soleus  and 
deep  muscles  along  the  back  of  the  leg. 

The  communicating  branch  to  the  peroneal  runs  transversely  across  the  back 
of  the  tibia,  about  two  inches  above  its  lower  end,  passing  beneath  the  Flexor 
longus  poUicis. 

The  internal  calcanean  consists  of  several  large  branches,  which  arise  from 
the  posterior  tibial  just  before  its  division;  they  are  distributed  to  the  fat  and 
integument  behind  the  tendo  Achillis  and  about  the  heel,  and  to  the  muscles  on 
the  inner  side  of  the  sole,  anastomosing  with  the  peroneal  and  internal  malleolar 
arteries. 

The  Internal  Plantar  Artery,  much  smaller  than  the  external,  passes  forwards 
along  the  inner  side  of  the  foot.  It  is  at  first  situated  above  the  Abductor  poUicis, 
and  then  between  it  and  the  Flexor  brevis  digitorum,  both  of  which  it  supplies. 
At  the  base  of  the  first  metatarsal  bone,  where  it  has  become  much  diminished  in 
size,  it  passes  along  the  inner  border  of  the  great  toe,  inosculating  with  its  digital 
branches. 

The  External  Plantar  Artery,  much  larger  than  the  internal,  passes  obliquely 
outwards  and  forwards  to  the  base  of  the  fifth  metatarsal  bone.  It  then  turns 
obliquely  inwards  to  the  interval  between  the  bases  of  the  first  and  second  meta- 
tarsal bones,  where  it  inosculates  with  the  communicating  branch  from  the  dorsalis 
pedis  artery,  thus  completing  the  plantar  arch.  As  this  artery  passes  outwards,  it 
is  at  first  placed  between  the  os  calcis  and  Abductor  poUicis,  and  then  between 
the  Flexor  brevis  digitorum  and  Flexor  accessorius;  and  as  it  passes  forwards 
to  the  base  of  the  little  toe,  it  lies  more  superficially  between  the  Flexor  brevis 
digitorum  and  Abductor  minimi  digiti,  covered  by  the  deep  fascia  and  integument. 
The  remaining  portion  of  the  vessel  is  deeply  situated  :  it  extends  from  the  base 
of  the  metatarsal  bone  of  the  little  toe  to  the  back  part  of  the  first  interosseous 
space,  and  forms  the  plantar  arch;  it  is  convex  forwards,  lies  upon  the  Interossei 
muscles,  opposite  the  tarsal  ends  of  the  metatarsal  bones,  and  is  covered  by  the 
Adductor  pollicis,  the  fiexor  tendons  of  the  toes,  and  the  Lumbricales. 

Branches.  The  plantar  arch,  besides  distributing  numerous  branches  to  the 
muscles,  integument,  and  fasciae  in  the  sole,  gives  off  the  following  branches  : 

Posterior  perforating.  Digital — ^Anterior  perforating. 

The  Posterior  Perforating  are  three  small  branches,  which  ascend  through  the 
back  part  of  the  three  outer  interosseous  spaces,  between  the  heads  of  the  Dorsal 
interossei  muscles,  and  anastomose  with  the  interosseous  branches  from  the 
metatarsal  artery. 

The  Digital  Branches  are  four  in  number,  and  supply  the  three  outer  toes  and 
half  the  second  toe.  The  first  passes  outwards  from  the  outer  side  of  the  plantar  arch, 
and  is  distributed  to  the  outer  side  of  the  little  toe,  passing  in  its  course  beneath 
the  Abductor  and  short  Flexor  muscles.  The  second,  third,  and  fourth  run  for- 
wards along  the  metatarsal  spaces,  and  on  arriving  at  the  clefts  between  the  toes, 
divide  into  collateral  branches,  which  supply  the  adjacent  sides  of  the  three  outer 
toes  and  the  outer  side  of  the  second.  At  the  bifurcation  of  the  toes,  each  digital 
artery  sends  upwards,  through  the  fore  part  of  the  corresponding  metatarsal  space, 
a  small  branch,  which  inosculates  with  the  interosseous  branches  of  Ui&  TEi&\aX»:c's»N- 
artery.     These  are  the  anterior  perforating  branches. 
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ARTERIES. 


From  the  arrangement  already  described  of  the  distribution  of  the  vessels  to 
the  toes,  it  will  be  seen  that  both  sides  of  the  three  outer  toes,  and  the  outer  aide 


»34.— The  Plantar  Arteriea, 
Superficial  View. 


»35.— The  Plantar  Arteries. 
Deep  View. 
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of  the  second  toe,  are  supplied  by  branches  from  the  plantar  arch;  both  sides  of 
the  great  toe,  and  the  inner  side  of  the  second,  being  supplied  by  the  dorsal  artery 
of  the  foot. 

Pulmonary  Aktery. 

The  pulmonary  artery  conveys  the  venous  blood  from  the  right  side  of  the  heart 
to  the  lungs.  It  is  a  short  wide  vessel,  about  two  inches  in  length,  arising  from 
the  left  side  of  the  base  of  the  right  ventricle,  in  front  of  the  aorta.  It  aacendfl 
obliquely  upwards,  backwards,  and  to  tlie  left  side,  as  far  a.s  the  under  surface  of 
the  arch  of  the  aorta,  where  it  divides  into  two  branches  of  nearly  equal  size,  the 
right  and  left  pulmonary  arteries. 

Relations.  The  greater  part  of  tJits  vessel  is  contained,  together  with  the 
ascending  part  of  the  arch  of  the  aorta,  in  the  pericardium,  being  enclosed  with  it 
in  a  tube  of  serous  membrane,  continued  upwards  from  the  base  of  the  hearl» 
and  \nii*  attached  to  it,  above,  the  fibrous  layer  of  the  mt.Tubrane.  Behind,  it 
rests  at  ftrat  upun  the  ascending  aortti;,  and  higher  np  lies  in  front  of  tlie  left  auricle. 
On  either  side  of  ite  origin  is  the  appendix  of  the  corresponding  auricle,  and  a 
coronary  artery;  and  higher  up  it  passes  to  the  left  side  of  the  ascending  aorta. 
A  little  to  the  left  of  its  point  of  bifurcation,  it  is  connected  to  the  under  surface 
of  the  arch  of  the  aorta  by  a  short  fibrous  cord,  the  remains  of  a  Teasel  peculiar 
to  fa;tal  Hfe^  the  ductus  arteriosus. 

The  right  puhnonari/  ttrtcrj/^  longer  and  larger  than  the  left,  runs  horizontally 

outwards,  behind  the  itBcending  aorta  and  superior  vena  cava,  to  the  root  of  the 

right  lung,  wht're   it  divides   into  two  branches,  of  which   the   lower,   which  ia 

iJte  iaxger,  eupplios  the  lower  lobe;  the  upper  giving  a  branch  to  the  middle 

Jobe, 
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The  left  pulmonary  artery,  shorter  but  somewhat  smaller  than  the  right,  passes 
horizontallj  in  front  of  the  descending  aorta  and  left  bronchus  to  the  root  of  the 
left  lung,  where  it  divides  into  two  branches  for  the  two  lobes. 

The  terminal  branches  of  the  pulmonaiy  artery  will  be  described  with  the 
anatomj  of  the  lung. 


The  author  has  to  acknowledge  valuable  aid  derived  from  the  following  works : — 
Harrison's  'Surgical  Anatomy  of  the  Arteries  of  the  Human  Body/  Dubun,  1814. — 
Bichard  Quain's  ^Anatomy  of  the  Arteries  of  the  Human  Body.*  Loudon,  1844. — Sibson's 
'Medical  Anatomy*;  and  the  other  works  on  General  and  Microscopic  Anatomy  before 
referred  to. 


Of  the  Veins. 


THE  Veina  are  the  vessels  which  eerTe  to  return  the  blood  from  the  capillariM 
of  the  ditfereut  parts  of  the  body  to  the  huurt.     They  con&ist  of  two  distinct 
acts  of  vessels,  the  puhnonary  and  sysiemtc. 

The  Pul/twnarr/  Veins^  unlike  other  vessels  of  thia  kind,  contain  arterial  blood, 
which  they  return  from  the  hmgs  to  the  left  aurtele  of  the  heart. 

The  Sijstemic  Veins  return  the  venous  blood  from  the  body  generally  to  tlio 
right  auricle  of  the  heart. 

The  Portal  Vem^  an  appendage  to  the  systemic  venoua  system,  is  confined  to  the 
abdominal  cavity,  returning  the  venous  blood  from  the  viscera  of  digestion,  and 
cairyiDg  it  to  the  liver  by  a  single  trunk  of  lai-ge  size,  the  vena  iKirta*.  From  this 
organ,  the  same  biood  is  conveyed  to  the  inferior  vena  cava  by  means  of  the  hepatic 
vcLna. 

The  veins,  like  the  arteries,  are  found  in  nearly  every  tissue  of  the  body.  They 
commence  by  minute  plexuses,  which  communicate  with  the  capillaries.  The 
branches  wliich  have  their  commencement  in  these  plexuses  unite  together  into 
trunks,  and  these,  ia  their  passage  towards  the  heart,  coaatuntly  increase  in  siise  as 
they  receive  branches,  and  join  other  veins  similar  in  size  to  themselves.  The 
veins  are  larger  and  altogether  more  numerous  than  the  arteries;  hence,  the  entires 
capacity  of  the  venoua  system  is  much  greater  than  that  of  the  arterial;  the  pul- 
monary veins  excepted,  which  do  not  exceed  in  capacity  the  pulmonary  arteries. 
From  the  combined  area  of  the  smaller  venous  branches  being  greater  than  the  main 
trunks,  it  results,  that  the  venous  system  represents  a  cone,  the  summit  of  which 
corresponds  to  the  heart;  its  base,  to  the  circumference  of  the  body.  In  form, 
the  veins  are  not  perfectly  cylindrical  like  the  arteries,  their  walls  being  collapsed 
when  empty,  and  tlie  uniformity  of  their  surface  being  interrupted  at  intervals  by 
slight  contractions,  wiucli  indicate  the  existence  of  valves  in  their  interior. 
They  usually  retain,  however,  the  same  calibre  as  long  as  they  receive  no 
branches. 

The  veins  communicate  very  freely  with  one  another,  especially  in  certain  regions 
of  the  body;  and  this  communication  exists  between  the  larger  trunks  as  well  as 
between  the  smaller  branches.  Thus,  in  the  cavity  of  the  cranium,  and  between 
the  veins  of  the  neck,  where  obstruction  would  be  attended  with  imminent  danger 
to  the  cerebral  venous  system,  we  find  tliat  the  sinuses  and  larger  veins  have 
large  and  very  fre<)uent  anastomoses.  The  Name  free  communication  exisli 
between  the  veins  throughout  the  whole  extent  of  the  spinal  canal,  and  between 
the  veins  comjKising  the  various  venous  plexuses  in  the  abdomen  and  pelvis,  &a  the 
spermatic,  uterine,  vesical,  prostatic,  etc. 

The  veins  are  subdivided  into  three  sets :  superficial,  deep,  and  slnasee. 

The  Superficial  or  Cntaneons  Veins  are  found  between  the  layers  of  superfic 
fascia,  immediately  beneath   the  integument;  they  return   the  blood  from  the 
structures,    and   communicate   with   the   deep   veina    by    perforating    the   deep 
fascia. 

The  Deep  Veins  accompany  the  arteries,  and  are  usually  enclosed  in  the  same 
sheath  with  those  vessels.  In  the  smaller  arteries,  as  the  radial,  ulnar,  brachial, 
tibial,  peroneal,  they  exist  generally  in  pairs,  one  lying  on  each  side  of  the  vessel, 
and  are  called  ventE  comites.  The  larger  arteries,  as  the  axillary,  subclavian, 
p<>pliteal,  and  femoral,  have  usually  only  one  accompauying  vein.  In  certain 
organs  of  tiie  body,  however,  the  deep  veins  do  not  accompany  the  arteries;  for 
iast&Dce^  the  veins  in  the  skull  and  spinal  canal,  the  hepatic  veins  in  the  liver,  and 
the  larger  veina  returning  blood  from  t\ie  oascou^  tvatiue. 
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Sinufe*  are  venous  channels,  which,  in  their  structure  and  mode  of  distribution, 
differ  altogether  from  the  veins.  They  are  found  only  in  the  interior  of  the  skull, 
and  are  formed  by  a  snbdi vision  of  the  layers  of  the  dura  mater;  their  outer  coat 
consisting  of  fibrous  tissue,  their  inner  of  a  serous  membrane  continuous  with  the 
serous  membrane  of  the  veins. 

Veins  have  thinner  walls  than  arteries,  the  difference  in  thickness  being  due 
to  the  small  amount  of  elastic  and  muscular  tissuca  which  the  veins  contain*  The 
superficipil  veins  usually  have  thicker  coats  than  the  deep  veins,  and  the  veins  of 
the  lower  limb  are  thicker  than  those  of  the  upper. 

Veins  ai-e  composed  of  three  coats:  internal,  middle,  and  external. 

The  internul  coat  is  similar  in  structure  to  that  of  the  arteries.  In  the  smallest 
veins,  it  consists  of  epithelium  and  nucleated  connective  tissue,  arranged  so  as  to 
form  an  outer  and  an  inner  layer;  the  latter,  which  is  the  thinnest,  being  the  centre 
lamina  of  this  coat.  As  these  vessels  approach  the  capillaries,  the  epithelium  and 
outer  layer  of  connective  tissue  become  gradually  lost.  On  the  contrary,  in  the  veins 
of  rather  larger  size,  there  is  Buperadded  a  layer  of  muscular  fibre-cells,  a  circular 
fibrous  coat,  with  areolar  elastic  tissue  beneath  the  epithelium,  and  in  the  muscular 
and  external  coats.  In  middle-sized  veins,  the  internal  coat  consists  of  epithelium 
supported  on  one  or  more  striped  nucleated  laraellie,  external  to  which  is  a  layer 
of  elastic  fibrous  tissue.  In  the  veins  of  the  gravid  uterus,  and  in  the  long  saphe- 
nous and  popliteal  veins,  muscular  tissue  is  one  of  the  component  parts  of  the 
inner  coat,  in  the  largest  veins,  aa  the  inferior  vena  cava,  the  trunks  of  the 
hepatic,  and  in  the  innominate  veins,  the  internal  coat  has  a  similar  structure  to 
that  descril*'  d  above  ;  but  is  somewhat  thicker,  owing  to  the  increase  in  the 
number  of  the  striped  lamellse,  and  the  greater  thickness  of  the  elastic  fibrous 
coat. 

The  middle  coat  is  thin,  and  differs  in  structure  from  the  middle  coat  of  arteries 
in  containing  a  smaller  amount  of  elastic  and  muscular  tissues,  and  more  connective 
tissue.  In  the  smallest  veins,  as  already  mentioned,  it  consists  merely  of  a  thin 
layer  of  nucleated  connective  tissue,  the  fibres  of  which  run  in  a  longitudinal 
direction;  to  which  is  added,  in  those  of  rather  larger  size,  a  layer  of  muscular 
tissue,  the  cells  of  which  are  disposed  transversely.  In  middle-sized  veins,  such 
aa  the  cutaneous  and  deep  veins  of  the  limbs,  as  far  as  the  brachial  and  popliteal, 
and  the  visceral  veins,  the  middle  coat  is  of  a  reddish -yellow  colour,  remarkable 
for  its  great  thickness,  being  more  developed  than  the  same  coat  in  the  large  veins. 
It  consists  of  a  thick  inner  layer  of  connective  tissue  with  elastic  fibres,  having 
intermixed  in  some  veins  a  transverse  layer  of  muscular  fibresj  and  an  outer  layer 
consisting  of  longitudinal  elastic  lamellie,  varying  from  five  to  ten  in  number, 
alternating  with  layers  of  transverse  muscular  fibres  and  connective  tissue,  which 
resembles  somewhat  in  structure  the  middle  coat  of  large  arteries.  In  the  large 
veins,  as  in  the  commencement  of  the  vena  portai,  in  the  upper  part  of  the 
abdominal  portion  of  the  inferior  vena  cava,  and  in  tlie  largo  hepatic  trunks 
within  the  liver,  the  middle  coat  is  thick,  and  its  structure  similar  to  that  of  the 
middle  coat  in  medium-sized  veins;  but  its  muscular  tissue  is  scanty,  and  the  longi- 
tudinal elastic  networks  less  distinctly  lamellated.  The  musculai'  tissue  of  this 
coat  is  best  marked  in  the  splenic  and  portal  veins,  it  is  absent  in  certain  parts 
of  the  vena  cava  below  the  liver,  and  wanting  in  the  subclavian  vein  and  terminal 
ports  of  the  two  cavie. 

The  external  coat  is  usually  the  thickest,  increasing  in  thickness  with  the  size 
of  the  vessel;  it  is  similar  in  structure  to  the  external  coat  of  arteries;  but  its 
chief  peculiarity  is,  that  in  some  veins  it  contains  a  longitudinal  network  of  mus- 
cular fibres.  In  the  smallest  veins,  it  consists  of  a  thick  layer  of  nucleated  con- 
nective tissue.  In  middle-sized  veins,  it  is  much  thicker  than  the  middle  coat, 
and  consists  of  elastic  and  connective  tissues,  the  fibres  of  which  are  longitudinally 
arranged.  In  the  largest  veins,  this  coat  is  from  two  to  five  times  thicker  than 
the  middle  coat,  and  contains  a  large  number  of  longitudinal  inxisvrviVas  ^vcc».. 
This  is  most  distinct  in  the  hepatic  part  of  the  mferior  vena  csbV^s  *^^  ''*»^  ^'^ 
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termination  ol  this  vein  in  the  heart;  in  the  trunks  of  the  hepatic  veins;  in  all 
the  large  trunks  of  the  vena  portie;  in  the  splenic,  superior  mesenteric,  external 
iliac,  renal,  and  azygos  veins.  Where  the  middle  coat  is  absent,  this  muscular 
layer  extends  as  far  as  the  inner  coat.  In  the  renal  and  portal  veins,  it  extends 
through  the  whole  thickness  of  tlie  outer  coat;  but  In  the  other  veins  mentioned, 
a  layer  of  connective  and  elastic  tissues  are  found  external  to  the  muscular  fibres. 
All  the  large  veins  which  open  into  the  heart,  arc  covered  for  a  short  distance  by 
a  layer  of  muacular  tissue  continued  on  to  them  from  the  heart. 

Muscular  tissue  is  wanting  in  the  veins: — l.  Of  the  raatenial  part  of  the  placenta. 
2.  In  most  of  tlie  cerebral  veins  and  sinuses  of  the  dura  mater.  3.  In  the  veins 
of  the  retiaa*  4.  In  the  veins  of  the  cancellous  tissue  of  lx)neB.  5.  In  the  venoas 
spaces  of  tiie  corpora  cavernosa.  The  veins  of  the  above-mentioned  parts  consist 
of  an  internal  epithelial  lining,  supported  on  one  or  more  layers  of  areolar 
tissue. 

Most  veins  are  provided  with  valves,  which  serve  to  prevent  the  reflux  of  the 
blood.  They  are  formed  by  a  reduplication  of  the  middle  and  inner  coat&^  and 
consist  of  connective  tissue  and  elastic  tibres,  covered  on  both  surfaces  by  epithe- 
lium; their  form  is  semilunar.  They  are  attached  by  their  convex  edge  to  the 
wall  of  the  vein;  the  concave  margin  is  free,  directed  in  the  course  of  the  venoua 
current,  and  lies  in  close  apposition  with  the  wall  of  the  vein  as  long  as  the  current 
of  bloo-d  takes  its  natural  course;  if,  however,  any  regurgitation  takes  place,  the 
valves  become  distended,  their  opposed  edges  are  brought  into  contact,  and  the 
current  is  intercepted.  Most  commonly  two  such  valves  are  found,  placed  opposite 
one  another,  more  especially  in  the  smaller  veins,  or  in  the  larger  trunks  at  the 
point  where  they  are  joined  by  small  branches;  occasionally  there  are  three,  and 
sometimes  only  one.  The  wall  of  the  vein  immctliately  above  the  point  of  attach- 
ment of  each  segment  of  the  valve  is  expanded  into  a  pouch  or  sinus,  which 
gives  to  the  vessel,  when  injected  or  distendecl  with  blood,  a  knotted  appearance. 
The  valves  are  very  numerous  in  the  veins  of  the  extremities,  especially  the  lower 
ones,  these  vessels  having  to  conduct  the  blood  against  the  force  of  gravity. 
They  are  absent  in  the  very  small  veins,  also  in  the  venaj  cavae,  the  hepatic  vein, 
portal  vein  and  its  branches,  the  renal,  uterine,  and  ovarian  veins.  A  few  valves 
are  found  in  the  spermatic  veias,  and  one  also  at  their  point  of  junction  with  the 
renal  vein  and  inferior  cava  in  both  sexes.  The  cerebral  and  spinal  veins,  the 
veins  of  the  cancellated  tissue  of  bone,  the  pulmonary  veins,  and  the  umbilical 
vein  and  its  branches,  are  also  destitute  of  valves.  They  are  occasionally  found, 
few  in  number,  in  the  azygos  and  intercostal  veins. 

The  veins  are  supplied  with  nutrient  vessels,  vaga  vasontm^  like  the  arteries; 
but  ner%'es  are  not  generally  found  distributed  upon  them.  The  only  vessels  upon 
which  they  have  at  present  been  traced^  are  the  sinuses  of  tho  dura  mater;  the 
Kpinal  veins;  tho  vence  cavse;  the  common  jugular,  iliac,  and  crural  veins;  and 
the  hepatic  veins,     (Ktilljker). 

The  veins  may  be  arranged  into  three  groups: — -1,  Those  of  the  head  and  neck, 
iipijer  extremity,  and  thorax,  which  terminate  in  the  superior  vena  carm. 
2.  Those  of  the  lower  Itmb,  pelvis,  and  abdomen,  which  terminate  in  the  inferior 
vena  cava.  3.  The  cardiac  veins,  which  open  directly  into  the  right  auricle  of 
the  heart. 


Veins  op  the  HEi.D  akd  Neck. 

The  veins  of  tlie  head  and  neck  may  be  subdivided  into  three  groups: — t.  ThiB 
veins  of  the  exterior  of  tlie  head.  2.  The  veins  of  the  neck.  3.  The  veins  of 
the  diploe  and  interior  of  the  cranium. 

The  veins  of  the  exterior  of  the  head  are,  the 

Facial.  Temporo-maxillary. 

Temporal.  Posterior  auricular. 

Internal  Maxillary.  Occipital. 


OF  THE  HEAD  AND  FACE. 
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The  Facial  Vein  passes  obliquely  across  tlie  side  of  the  face,  extending  from 
the  inner  angle  of  the  orbit,  downwards  and  outwnrds,  to  the  auricular  margin  of 
the  Masseter  muscle.  It  lies  to  the  outer  side  of  the  facial  artery,  and  is  not  so 
tortuous  as  that  vessel.  It  commences  in  the  frontal  region,  where  it  ie  called  the 
frontal  vein;  at  the  inner  angle  of  the  eye  it  has  received  the  name  of  the  angular 
rein;  and  from  this  point  to  its  terminatiou  is  called  the  fackil  rein. 


236.— 'Veins  of  the  Head  and  Neck. 
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The  frontal  vein  commences  on  the  anterior  part  of  the  BkuU,  by  a  venous 
plexus,  which  communicates  witli  the  anterior  branches  of  the  temporal  vein;  the 
veins  converge  to  form  a  single  trunk,  which  descends  along  the  middle  line  of  the 
forehead  parallel  with  the  vein  of  the  opposite  side,  and  unites  with  it  at  the  root 
of  the  nose,  by  a  transverse  trunk,  called  the  nasal  arch.  Occasionally  the  frontal 
veins  join  to  form  a  single  trunk,  which  bifurcates  at  the  root  of  the  nose  into  tlie 
two  angular  veins.  At  the  nasal  arch  the  branches  diverge,  and  run  along  the  side 
of  the  root  of  the  nose.  The  frontal  vein  as  it  descemls  upon  the  forehead, 
receives  the  supraorbital  vein;  the  dorsal  veins  of  the  nose  terminate  in  the  napal 
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arch  J  and  the  angular  vein  receives  the  veins  of  the  ala  nasi  on  its  inner  «ide, 
BDd  the  8up€rior  palpt!briil  veins  on  its  outer  side;  it  moreover  communicatee  with 
the  ophthabnic  vein,  which  estahlishcs  an  important  anaatomosia  between  thi« 
vessel  and  the  cavernous  sinus. 

The  facial  vein  commencea  at  the  inner  angle  of  the  orbit,  being  a  oontiuua- 
tion  of  the  angular  vein.  It  passes  obliquely  downwards  and  outwards,  boneath 
the  great  zygomatic  muscle,  descends  along  the  anterior  border  of  the  Alasseter, 
crosses  over  the  body  of  the  lower  jaw,  with  tbe  facial  artery,  and,  passing 
obliquely  outwards  and  backwards,  beneath  the  Platysma  and  cervical  fascia, 
unites  with  a  branch  of  commimication  from  the  temporo-maxillary  vein,  to  form 
a  trunk  of  large  flize  which  enters  the  internal  jugular. 

Branches.  Tbe  facial  vein  receives,  near  the  angle  of  the  mouth,  communi- 
cating branches  from  the  pterygoid  plexus.  It  is  also  joined  by  the  inferior 
palpebral,  the  superior  and  inferior  labial  veins,  the  buccal  veins  from  the  cheek, 
and  the  masseteric  veins.  Below  the  jaw,  it  receives  the  submental,  the  inferior 
palatine,  which  returns  the  blood  from  the  plexus  around  the  tonsil  and  soft 
palate;  the  submaxillary  vein,  which  commences  in  the  submaxillary  gland;  and 
lastly,  the  rauine  vein. 

The  Temporal  Vein  commences  by  a  minute  plexus  on  the  side  and  vertex  of 
the  skull,  winch  communicates  with  the  fronted  vein  in  front,  the  corresponding 
vein  of  tlie  opposite  side,  and  the  posterior  auricular  and  occipital  veins  behind. 
From  this  network,  anterior  and  posterior  branches  ure  formed  which  unite  above 
the  zygoma,  forming  the  trunk  of  the  vein.  This  trunk  is  joined  in  this  situation 
by  a  large  vein,  the  middle  temporal,  which  receives  the  blood  from  the  substance 
of  the  Temporal  muscle  and  pierces  the  fascia  at  the  upper  border  of  the  zygoma. 
The  temporal  vein  then  descends  between  the  external  auditory  meatus  and  the 
condyle  of  the  jaw,  enters  the  eubstanco  of  the  parotid  glanil,  and  unites  with  the 
intenial  maxillai-y  vein,  to  form  the  temporo-maxillary. 

Branches.  The  temporal  vein  receives  in  its  course  some  parotid  veins,  an 
articular  branch  from  the  articulation  of  the  jaw,  anterior  auricular  veins  from 
the  external  eai',  and  a  vein  of  large  size,  the  transverse  facial,  from  the  side  of 
the  face. 

The  Internal  3Iaxillary  Vein  is  a  vessel  of  considerable  size,  receiving 
branches  which,  correspond  with  those  of  the  internal  maxillary  artery.  Thus  it 
receives  the  middle  meningeal  veins,  the  deep  temporal,  the  pterygoid,  masseteric, 
and  buccal,  some  palatine  veins,  and  the  inferior  dental.  These  branches  form 
a  large  plexus,  the  pterygoid,  which  ia  placed  between  the  Temporal  and  External 
ptei*ygoid,  and  partly  l>etween  the  Pterj'-goid  muscles.  This  plexus  communicates 
very  freely  with  the  facial  vein,  and  with  the  cavernous  sinus,  by  branches 
through  tlje  base  of  the  skull.  The  trunk  of  the  vein  then  passes  backwards, 
lichind  tlie  neck  of  tlie  lower  jaw,  and  unites  with  the  temporal  vein,  forming  the 
temporo-maxillary. 

The  Temporo-MaxiUartf  Vein„  formed  by  the  union  of  the  temporal  and  in- 
ternal maxillary  vein,  descends  in  tlie  substance  of  the  parotic  gland,  between 
the  ramus  of  tho  jaw  and  the  Stemo-mastoid  muscle,  and  divides  into  two 
branches,  one  of  which  passes  inwards  to  join  the  facial  vein,  the  other  is  con- 
tinuous with  tlic  external  jugular.  It  receives  near  its  terminatioD  the  posterior 
auricular  vein. 

The  Pusterior  Auricular  Vein  commences  upon  the  side  of  the  head,  by  a 
plexus  which  communicates  with  the  branches  of  the  temporal  and  occipital 
veins;  descending  behind  tlie  external  car  it  joins  the  temporo-maxillary,  just 
before  that  vessel  terminates  in  tho  external  jugular.  This  vessel  receives  the 
stylo-mastoid  vein,  and  some  branches  from  the  back  part  of  tho  external  ear. 

The  Occipital  Vein  commences  at  the  back  part  of  the  vertex  of  the  skull,  by 

a  plextis  in  a  similar  mnnncr  with  the  other  veins.     It  follows  the  course  of  the 

iK-cipkAl  artery,  passing  deeply  beneath  the  muscles  of  the  back  part  of  the  neck, 

a/iti  t^riJiimites  in  the  internal  jugular,  occasionally  in  the  external  jugular.     As 
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tbis  vein  passes  Opposite  the  mastoid  process,  it  receives  the  mastoid  vein,  which 
establishes  a  communication  with  the  lateral  sinus. 

Veiks  of  the  Neck. 

The  veins  of  the  neck,  which  return  the  blood  from  the  head  and  face,  are 
the 

External  jugular.  Anterior  jugular. 

Posterior  external  jugular.  Internal  jugular. 

Vertebral. 

The  External  Jugular  Vein  receives  the  greater  part  of  the  blood  from  the 
exterior  of  the  cranium  and  deep  parts  of  the  face,  being  a  continuation  of  the 
temporo-maxillary  and  posterior  auricular  veins.  It  commences  in  the  substance 
of  the  parotid  gland,  on  a  level  with  the  angle  of  the  lower  jaw,  and  runs  perpen- 
dicularly down  the  neck,  in  the  direction  of  a  line  drawn  from  the  angle  of  the 
jaw  to  the  middle  of  the  clavicle.  In  its  course,  it  crosses  the  Stemo-mastoid 
muscle,  and  runs  parallel  with  its  posterior  border  as  far  as  its  attachment  to  the 
clavicle,  where  it  perforates  the  deep  fascia,  and  terminates  in  the  subclavian 
vein,  on  the  outer  side  of  the  internal  jugular.  In  the  neck,  it  is  separated  from 
the  Stemo-mastoid  by  the  anterior  layer  of  the  deep  cervical  fascia,  and  is 
covered  by  the  Flatysma,  the  superficial  fascia,  and  the  integument.  This  vein 
is  crossed  about  its  centre  by  the  superficial  cervical  nerve,  and  its  upper  half  is 
accompanied  by  the  auricularis  magnus  nerve.  The  external  jugular  vein  varies 
in  size,  bearing  an  inverse  proportion  to  that  of  the  other  veins  of  the  neck  :  it  is 
occasionally  double.  It  is  provided  with  two  pairs  of  valves,  the  lower  pair  being 
placed  at  its  entrance  into  the  subclavian  vein,  the  upper  pair  in  most  cases  about 
an  inch  and  a  half  above  the  clavicle.  These  valves  do  not  prevent  the  regurgita- 
tion of  the  blood,  or  the  passage  of  injection  from  below  upwards.*^ 

Branches,  This  vein  receives  the  occipital,  the  posterior  external  jugular,  and, 
near  its  termination,  the  suprascapular  and  transverse  cervical  veins.  It  com- 
municates with  the  anterior  jugular,  and,  in  the  substance  of  the  parotid,  receives 
a  large  branch  of  communication  from  the  internal  jugular. 

The  Posterior  External  Jugular  Vein  returns  the  blood  from  the  integument 
and  superficial  muscles  in  the  upper  and  back  part  of  the  neck,  lying  between 
the  Splenius  and  Trapezius  muscles.  It  runs  down  the  back  part  of  the  neck,  and 
opens  into  the  external  jugular  just  below  the  middle  of  its  course. 

The  Anterior  Jugular  Vein  collects  the  blood  from  the  integument  and  muscles 
in  the  middle  of  the  anterior  region  of  the  neck.  It  passes  down  between  the 
median  line  and  the  anterior  border  of  the  Stemo-mastoid,  and,  at  the  lower 
part  of  the  neck,  passes  beneath  that  muscle  to  open  into  the  subclavian  vein, 
near  the  termination  of  the  external  jugular.  This  vein  varies  considerably 
in  size,  bearing  almost  always  an  inverse  proportion  to  the  external  jugular. 
Most  frequently  there  ai-e  two  anterior  jugulars,  a  right  and  left;  but  occasionally 
only  one.  This  vein  receives  some  laryngeal  branches,  and  occasionally  an 
inferior  thyroid  vein.  Just  above  the  sternum,  the  two  anterior  jugular  veins 
communicate  by  a  transverse  trunk,  which  receives  branches  from  the  inferior 
thyroid  veins.  It  also  communicates  with  the  external  and  with  the  internal 
jugular.     There  are  no  valves  in  this  vein. 

The  Internal  Jugular  Vein  collects  the  blood  from  the  interior  of  the  cra- 
nium, from  the  superficial  parts  of  the  face,  and  from  the  neck.  It  commences 
at  the  jugular  foramen,  in  the  base  of  the  skull,  being  formed  by  the  coalescence 
of  the  lateral  and  inferior  petrosal  sinuses.     At  its  origin  it  is  somewhat  dilated, 

•  The  student  may  refer  to  an  interesting  paper  by  Dr.  Struthers,  *  On  Jugular  Vene- 
aeotion  in  Asphyxia,  Anatomically  and  Experimentally  Considered,  including  the  Demon- 
station  of  Valves  in  the  Veins  of  the  Neck,*  in  the  Edinburgh  Medical  Joumalf  for 
November,  1856. 
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and  this  dilat4ition  is  called  the  sinus,  or  gulf  of  the  internal  jugular  rein.  It 
runs  down  the  side  of  the  neck  in  a  vertical  direction,  lying  at  tirat  on  the  outer 
Bide  of  the  internal  carotid,  and  then  on  the  outer  side  of  the  common  carotid, 
and  at  the  root  of  the  neck  unites  with  the  subclavian  vein*  to  fomi  the  vena 
innominata.  The  internal  jugular  vein,  at  its  commencement,  lies  upon  tl»e  Rectus 
lateraiis,  behind,  and  at  the  outer  aide  of  the  internal  carotid,  and  the  eighth  and 
ninth  pairs  of  nerves;  lower  dowru  the  vein  and  artery  lie  ujjon  the  same  plane, 
the  glosso-pharyngeal  end  hypoglossal  nervce  passing  forwards  between  them; 
the  pneumogastric  descends  between  and  behind  them,  in  the  same  sheath;  and 
the  spinal  acceesory  passes  obliquely  outwards^  behind  the  vein.  At  the  root  of 
the  neck  tlie  vein  of  the  right  side  is  placed  at  a  tittle  distance  from  the  artery; 
on  the  left  aide,  it  usually  crosses  it  at  its  lower  part.  This  vein  la  of  consider- 
able size,  but  varies  in  diflerent  individuals,  the  left  one  being  usually  the 
smaller.  It  is  provided  with  a  pair  of  valves,  which  are  placed  at  its  point  of 
termination,  or  from  half  to  three  quarters  of  an  inch  iihove  it. 

Branches.  This  vein  receives  in  its  course  the  facial,  lingual,  pharyngeal, 
superior  and  middle  thyroid  veins,  and  sometimes  the  occipital.  At  its  point  of 
junction  with  the  branch  common  to  the  temporal  and  facial  veins,  it  becomes 
greatly  increased  in  size. 

The  ii/iffttal  veins  commence  on  the  dorsum,  sides,  and  under  surface  of  the 
tongue,  and  passing  backwards,  following  the  course  of  the  lingual  artery  and  its 
branches,  terminate  in  the  internal  jugular. 

The  pharifjKjeal  rein  commences  in  a  minute  plexus,  the  pharyngeal,  at  the 
back  part  and  sJdes  of  the  pharynx,  and  after  receiving  meningeal  branches,  and 
the  Vidian  and  spheno-pahitine  veins,  terminates  in  the  internal  jugular.  It 
occasionally  opens  into  the  facial,  lingual,  or  superior  thyroid  vein. 

The  superior  (hf/roid  vein  commences  in  the  substance  and  on  the  surface  of 
the  thyroid  gland,  by  branches  corresponding  with  those  of  the  superior  thyroid 
artery,  and  terminates  in  the  upper  part  of  the  internal  jngular  vein. 

The  middle  tftt/roid  vein  collects  the  blood  from  the  lower  part  of  the  lateral 
lobe  of  the  thyroid  gland,  and,  being  joined  by  some  branches  from  the  larynx 
and  trachea,  terminates  in  the  lower  part  of  the  internal  jugular  vein. 

The  occipital  vein  has  been  descriln^d  above. 

The  Verh'bral  Vein  commences  in  the  occipital  region,  by  nnmeroua  eroall 
branches,  from  the  deep  muscles  at  the  upper  and  back  part  of  the  neck,  passes 
outwards,  and  enters  the  foramen  in  the  transverse  process  of  the  atlas,  and 
descends  by  the  side  of  the  vertebral  artery,  in  the  canal  formed  by  the  transverse 
processes  of  the  cervical  vertebrae.  Emerging  from  the  foramen  in  the  transverse 
process  of  the  sixth  cervical,  it  terminates  at  the  root  of  the  neck  in  the  back 
part  of  the  innominate  vein  near  its  origin,  its  mouth  being  guarded  by  a  pair  of 
valves.  This  vein,  in  the  lower  part  of  its  course,  occasionally  divides  into  two 
brimches,  one  of  which  emerges  with  the  artery  at  the  sixth  cervical  vertebra; 
the  other  escapes  tlirongh  the  foramen  in  the  seventh  cervical. 

Ilranehes.  The  vertebral  vein  receives  in  its  course  the  posterior  condyloid  vein, 
muscular  branches  from  the  muscles  in  the  prevertebral  region;  dorsi-spinal  veins, 
from  the  back  part  of  the  cervical  portion  of  the  spine;  meningo-rachidiaii  veins, 
from  the  interior  of  the  spinal  canal;  and  lastly,  the  ascending  and  deep  cervical 
veins. 

Veins  op  the  DiploS. 

The  dlploij  of  the  cranial  hones  is  channelled,  in  the  adult,  by  a  number  of 
tortuous  canals,  which  are  lined  by  a  more  or  less  complete  layer  of  compact 
tisjiue.  The  veins  they  contain  are  large  and  capacious,  their  walls  being  thin, 
and  formed  only  of  epithelium,  refuting  up«n  a  layer  of  elastic  tissue,  and  they 
jirenent,  at  irregular  intervals,  pouch-like  dilatations,  or  cuts  de  sac,  whicli  serve 
as  reservoirs  tor  the  blood.  Thc!*e  are  the  veins  of  the  diploc:  they  can  only  be 
displayed  by  removing  the  outer  table  of  the  skull. 
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In  adult  life^  as  long  ae  the  cranial  bones  are  distinct  and  separable,  tbese  veins 
Iwe  coMtined  to  the  particular  bone:^;  but  in  old  ap:e,  wlien  tiie  sutures  are  united, 
[they  comraunicite  with  each  other,  and  increase  in  size.  These  vessels  oommu- 
[nicate,  in  the  interior  ot*  the  cranium,  with  the  meningeal  veins,  and  with  the 
[ftinuses  of  the  dura  mater;  and  on  the  exterior  of  the  skull,  with  the  veins 
pf  the  pericranium*     They   are  divided  into   the  frontal^  which  opens  into  the 
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Bupraorbital  vein,  by  an  aperture  at  the  aapraorbital  notch;  the  anterior 
1  temporal,  which  is  confined  chiefly  to  the  frontal  bone,  and  opens  into  one  of  the 
'  deep  temporal   veins,   after  escaping   by   an    aptTture    in    the  great   wing  of  the 

gphenoid;  the  posterior  temporal,  -which  is  confined  to  the  parieffl^l  bone,  and  temii- 
r nates  in  the  lateral  sinus  by  an  aperture  at  the  posterior  inferior  angle  of  the 

parietal  bone;  and  the  occipital^  which  is  confined  to  the  occipital  bone  and  opens 

either  into  the  occipital  vein,  or  the  occipitid  sinus. 


Cerebral  Veins. 

The  Cerebral  Veins  are  remarkable  for  the  extreme  thinness  of  their  coats, 
I  in  consequence  of  the  muscular  tissue  in  them  being  wanting,  and  for  the  absence 
[of  valves.  They  may  be  divided  into  two  sets,  the  superficial,  which  ore  placed 
I  on  the  surface,  and  the  deep  veins,  which  occupy  the  interior  of  the  organ. 

The    Sttperjiciiil   Cerebral    Veins   ramify  upon  the  suriace  of  the  brain,  being 
[lodged  in  the  sulci,  between  the  convolutions,  a  few  running  acroBS  the  convolu- 
tions.    They  receive  branches  from  the  substance  of  the  brain,  and  terminatje  in 
L  tlie  sinuses.     They  are  named,  from   the  position  they  occupy,  superior,  inferior, 
internal,  and  extcnial. 

The  Superior  Cerebral  VeinSt  seven  or  eight  in  number  on  each  side,  pass 
'  forwards  and  inwarda  towards  tlie  great  longitudinal  fissure,  where  they  receive 
the  internal  cerebral  veiiin,  which  return  the  blood  from  the  convolutions  of  the 
flat  surface  of  the  correaponding  hemisphere;  near  their  termination,  they 
become  invested  with  a  tubular  sheath  of  the  arachnoid  membrane,  and  open  into 
the  superior  longitudinal  sinus,  in  the  opposite  direction  to  the  course  of  the 
blood. 

FF 
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The  Inferior  Anterior  Cerebral  Veins  comraencc  on  tho  under  surface  of  Uie 

anterior  lobes  of  the  brain»  and  terininate  in  the  ravernous  sinuses. 

Tbe  Inferior  I.nieraf  Cerehral  Veins  conimence  on  the  lateral  parts  of  the 
Lemisplteres,  and  at  tho  base  of  the  brain:  thej  unite  to  form  from  three  to  five 
veins,  whioh  open  into  the  lateral  sinus  from  before  backwards. 

The  Inferior  Median  Cerebral  Veins^  which  are  very  large,  commence  at  the 
fore  part  of  the  under  surface  of  the  cerebrum,  and  from  the  convolutions  of  the 
poBterior  lohc,  and  terminiite  in  the  straight  sinus  behind  the  vena?  Galeni, 

The  Deep  Cerehrai.  or  Ventrieular  Veins  (venre  Galeni),  are  two  in  number, 
one  from  the  right,  the  other  from  the  left,  ventricle.  They  are  each  formed  l»y 
two  veins,  the  vena  corporis  striati,  and  the  choroid  vein.  They  run  backwards, 
parallel  with  one  another,  enclosed  within  the  velum  interpoaitum,  and  pass  out  of 
tho  brain  at  the  great  transverse  fissure,  between  the  under  surface  of  the  corpus 
callosura  and  the  tubereula  quadrigemina,  to  enter  the  straight  sinus. 

The  vena  corporis  striati  commences  in  the  groove  bet^veen  the  corpus  striatum 
and  thalamus  opticus,  receives  numerous  veins  from  both  of  these  parts,  and  unites 
behind  the  anterior  pillar  of  the  fornix  with  the  choroid  vein,  to  form  one  of  the 
venie  Galeni. 

The  choroid  rein  runs  along  tho  whole  length  of  the  outer  border  of  tlie 
choroid  plexus,  receiving  veins  from  the  hippocampus  major,  the  fornix  and 
corpus  callosum,  and  unites,  at  the  anterior  extremity  of  the  choroid  plexus,  with 
the  vein  of  the  corpus  striatum. 

The  Cerebellar  Veins  oceupy  the  surface  of  the  cerebellum,  and  are  disposed 
in  three  sets,  superior,  inferior,  and  lateral.  The  superior  pass  forwards  and 
inwards,  across  the  superior  vermiform  process,  and  terminate  in  the  straight 
sinus:  Bomo  open  into  the  venae  Galeni.  The  inferior  cerclK'llar  veins,  of  large 
size,  nm  transversely  outwards,  and  terminate  by  two  or  three  trunks  in  the 
lateral  sinuees.  The  lateral  anterior  cerebellar  veins,  terminate  in  the  superior 
petrosal  sinuses. 

Sinuses  of  the  DmA  Mater. 

Tho  sinuses  of  the  dura  mater  are  venous  channels,  analogous  to  the  veins, 
their  outer  coat  being  formed  by  the  dura  mater;  their  inner,  by  a  continuation 
of  the  serous  membrane  of  the  veins.  They  arc  twelve  in  number,  and  ore 
divided  into  two  sets.  i.  Those  situated  at  the  tipper  and  back  part  of  the  skull. 
2,  The  sinuses  at  the  base  of  the  ekull.     The  former  are  the 

Superior  longitudinal.  Straight  sinus. 

Inferior  longitudinal.  Lateral  sinuses. 

Occipital  sinuses. 

The  Stfperior  T.nngihtdinal  Sinus  occupies  the  attached  margin  of  the  faJx 
cerebri.  Commencing  at  the  crista  Galli,  it  runs  from  before  backwards,  groov- 
ing the  inner  surface  of  the  frontal,  the  adjacent  margins  of  the  two  parietal, 
and  the  sufierior  division  of  the  crucial  ridge  €tf  the  occipital  bone,  and  terminates 
by  dividing  into  the  two  lateral  sinuses.  This  sinus  is  triangular  in  form, 
narrow  in  front,  and  gradually  increasing  in  size  as  it  passes  backwards.  On 
examining  its  inner  surfnce*  it  presents  tho  internal  openings  of  the  cerebral 
veins,  which  run,  for  the  most  part,  from  behind  forwards,  and  cbiefly  open  At 
the  back  part  of  the  sinus,  their  orifices  being  concealed  by  fibrous  areo1»; 
numerous  fibrous  bands  {chordte  Willisi)  are  also  seen,  which  extend  transversely 
across  the  inferior  augle  of  the  sinus;  and  lastly,  some  small,  white,  projecting 
bodies,  the  glandular  Pacchioni.  This  sinus  receives  the  superior  cerebral  veins, 
numerous  veins  from  the  diploe  and  dura  mater,  and,  at  the  posterior  extremity  of 
the  sagittal  suture,  the  parietal  veins  from  the  pericranium. 

The  point  where  the  superior  longitudinal  and  lateral  sinuses  are  continuous  is 
called  the  confluence  of  the  sinuses^  or  tlte  torcular  Herophili.     It  present*  % 
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'considerable  dilatation,  of  very  irregular  form,  and  is  the  point  of  meeting  of 
six  sinuses,  the  superior  longitudinal,  the  two  lateral|  the  two  occipital,  and 
tlie  atraijrht. 

The  Inferior  Longitudinal  Sinus^  more  correctly  described  as  the  inferior 
*  loriffitttdinal  reiw,  is  contained  in  the  posterior  part  of  the  free  margin  of  the  fnlx 
f  cerebri.  It  is  of  a  circular  form,  increases  in  size  as  it  pusses  backwards,  and 
I  terminates  in  the  straight  sinua.  It  receives  several  veins  from  the  falx  cerebri, 
'and  occa?iionally  a  few  from  the  flat  surface  of  the  hemispheres. 

The  Straight  Sinus  is  situated  at  the  line  of  junction  of  the  falx  cerebri  with 

I  the  tentorium.  It  is  triangular  in  form,  increases  in  size  as  it  proceeds  Imck- 
•wards,  and  runs  obliquely  downwards  and  backwards  from  the  termination  of  the 
inferior  longitudinal  sinus  to  the  torcular  Hero  phi  li.  Besides  the  inferior  lon- 
gitudinal sinus,  it  receives  the  vena?  GalenJ,  the  inferior  median  cerebral  veins, 
and  the  superior  cerebellar,     A  few  transverse  bands  cross  its  interior. 

238.— Vertical  Section  of  the  Skull,  showing  the  Sinufles  of  the  Dura  Mater. 
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The  Lateral  Sinttses  are  of  larpje  size,  and  sitnated  in  the  attached  margin  ot 
the  tentoriinn  ccrpbHli.      They  rommonce  at  the  torrular  Tlnrophili,  nn<l  pmssing 
horizontally  outwards   to  the  bnae  of  the  petrous  portion  of  the  tem{>oral  bone, 
curve  downwards  and  inwardn  oei  each  side  to  reacli  the  jugular  foramen,  where 
tliey  terminate  in  the  internal  jugular  vein.     Each  sinua  rests,  in  its  course,  upon 
be  inner  surface  of  the  occipital,  the  posterior  inferior  angle  of  the  parietal,  tho 
oastoid  portion  of  the  temporal,  and  on  the  occipital  again  jiif«t  Viefore  its  termin- 
ation.    These  sinuses  are  of  unequal  ^izo,  the  right  being  the  larger,  and  thcj 
ncreiu«ie  in  size  as  they  proceed  from  behind  forwards.     The  horizontal  portion  is 
t»f  a  triangular  form,  the  curved  portion  semi-cylindrical;  their  inner  surface  is 
Ismooth,  and  not  crossed  by  the  fibrous  bands  found  in  the  other  sitiuses.     These 
iinuses  receive  blood  from  the  superior  lojigttndinal,  the  straight,  and  t!ie  oceipitjd 
anuses;  and  iu  front  they  communicate  with   t!ie   superior  and  inferior  petrofial. 
iThey  communicate  with  the  veins  of  the  pericranium  l*y  means  of  the  mastoid  and 
l|K)9terior  condyloid  veins,  and  they  receive  the  inferior  cerebral  and  inferior  cere- 
cellar  veins,  and  &omc  from  the  diploe. 
The  Occipiiai  are  the  smallest  of  the  cranial  sinuses.    They  are  usually  two  in 
number,  and  situated  in  the  attached  margin  of  the  falx  cerebelH.    They  commence 
by  several  small  veins  around  the  posterior  margin  of  the  fornnien  magnum,  which 
DmmunicatG  with  the  posterior  spinal  veins,  and  terminate  by  separate  openings 
(sometimes  by  a  single  aperture)  in  the  torcular  Herophili. 
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The  sinuses  at  the  base  of  the  skuU  are  the 


Cavernous. 
Circular. 


Trsosverse. 


Inferior  petrosal. 

Superior  petrosal. 


The  Cavernous  iS'iwMses  arc  named  from  their  presenting  a  reticulated  structure. 
They  are  two  in  number,  of  lrirn:n  siyie,  and  placed  one  on  each  s^ide  of  the  sella 
Turcica,  extending  from  the  sphenoidal  tissure  to  the  apex  of  the  petrous  fiortion 

2  39-— The  SinuAes  at  the  Base  of  the  SkuiL 


of  the  temporal  bone:  they  receive  anteriorly  the  ophthalmic  vein  through  tlie 
sphenoidal  fissure,  communicate  behind  with  the  petrosal  sinuses,  and  with  each 
other  by  the  circular  and  transverse  sinuses.  On  the  inner  wall  of  each  sinus  is 
found  the  internal  carotid  artery,  accompanied  by  filaments  of  the  carotid  plexus 
and  by  the  sixth  nerve;  and  on  its  outer  wall,  the  third,  fourth,  and  ophthalmic 
nerves.  These  parts  are  separated  from  the  blood  flowing  along  the  sinus  by  the 
linin|2:  membrane,  which  \&  continuous  wtth  the  inner  coat  of  the  veins.  The 
cavity  of  the  einus,  which  is  larger  behind  than  in  front,  is  intersected  by  filaments 
of  fibrous  tissue  and  small  Tcssela,  The  cavernous  sinuses  receive  the  inferior 
anterior  cerebral  veins;  they  communieate  with  the  lateral  sinuses  by  means  of 
the  superior  and  inferior  petrosal,  and  with  the  facial  vein  through  the 
ophthalmic. 

The  ophthalmic  is  a  large  vein,  which  connects  the  irontAl  vein  at  the  inner 
an^le  of  the  orbit  with  (be  cavernous  sinus;  it  pursues  the  same  course  as  the 
ophthalmic  artery^  and  receives  branches  corresponding  to  those  derived  from  that 
vessel.  Forming  a  short  single  trunk,  it  passes  througli  the  inner  extremity  of 
the  sphenoidal  fiBsure,  and  terminates  in  the  cavernous  sinus. 

The  Circular  Sinus  completely  surrounds  the  pituitarj'  body,  and  oommunicfttefl 

on  each  side  with  the  cavernous  sinuses.      Its   posterior  half  is   larger   than   the 

anterior;  and  in  old  age  it  is  more  capacious  than  at  an  early  period  of  life.     It 

receive  veinB  from  the  pituitary  body,  and  from  the  adjacent  bone  Mid  dttrA 

nmtnr. 
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440. — The  Sujwrficial  Veins  of  the 
Upper  Extremity. 


The  Inferior  Petrosal  Sinus  is  situated  in  the  groove  formed  by  the  junctiou 
of  the  inferior  border  of  the  petroua  portion  of  the  temporal  with  the  basilar 
process    of  the    occipitaJ.     It    commences    in    front    at    tiie    teriiiinatioQ    of  the 

cavernous  sinus,  and  opens  behind,  into  the 
jugular  foramen,  forming  with  the  lateral  sinua 
the  comnjcncement  of  the  internal  jugular  vein. 
These  sinuses  are  iemi-cylindriciil  in  form. 

The  Transverse  Sinus  is  placed  trana  vereely 
ftcroaa  the  fore  part  of  the  basilar  process  of 
the  occipital  bone  serving  to  connect  the  two 
inferior  petrosal  and  cavernous  sinuses.  A 
yecond  is  occasionally  found  opposite  the  fora- 
men magnum. 

The  Superior  Petrosal  Sinus  is  situated 
along  the  upper  border  of  the  petrous  portion 
of  the  temporal  bone,  in  the  front  part  of  the 
attached  margin  of  the  tentorium.  It  is  small 
and  narrow,  and  connects  together  the  cavern- 
ous and  lateral  sinuses  at  each  side.  It  receives 
a  cerebral  vein  (inferior  lateral  cerebral)  from 
the  under  part  of  the  middle  lobe,  and  a  cere- 
belhir  vein  (anterior  lateral  cerebellar)  from 
the  anterior  border  of  the  cerebellum. 


VEINS  OF   TIIE  UPPER  EXTREMITY. 

The  veins  of  the  upper  extremity  are 
divided  into  two  sets: — i.  The  superficial 
veins.      2,   The  deep  veins. 

The  Superficial  Veins  are  placed  imme- 
il lately  beneath  the  integument  between  the 
two  layers  of  superficial  fascia;  they  com- 
mence in  the  hand  chiefly  on  its  dorsal 
aspect,  wliere  they  form  a  more  or  less 
complete  arch. 

The  Deep  Veins  accompany  the  arteries, 
and  constitute  the  venie  com i tea  of  those 
vessels. 

Both  sets  of  vessels  are  provided  %vith 
%'alve8,  which  are  more  numerous  in  the  deep 
than  in  the  superficial. 

The  superficial  veins  of  the  upper  extremity 
are  the 


Anterior  ulnar. 
Posterior  ulnar. 
Basilic. 
Radial. 


Cephalic. 
Median. 
Median  basilic. 
Median  cephalic. 


The  Anterior  Vinar  Vein  commences  on  the 
anterior  surface  of  the  wrist  and  ulnar  aide  of 
the  hand*  and  ascends  along  the  inner  side 
of  the  fore-arm  to  the  bend  of  the  elbow, 
where  it  joins  with  the  posterior  ulnar  vein 
to  form  the  basilic.  It  communicates  with 
branches  of  the  median  vein  in  tvout^  'A-w^i 
with  the  posterior  ulnur  \je\uu*i. 


*3» 

Tliu  Posterior  Uhiar  Vein  commences  on  the  posterior  eurfaco  of  the  ulnar 
side  of  the  hand,  and  from  the  vein  of  the  little  finger  (venu  salvatelln}^  situated 
over  tlio  fourth  metacariml  epiice.  It  aecendti  on  the  poat<?rior  surface  of  the  ulnar 
side  of  thu  foro-arm,  aud  juat  below  the  elbow  unites  with  the  auterior  ulnar  vein 
to  form  the  basilic. 

The  Basilic  is  a  vein  of  considerable  size,  formed  by  the  coalescence  of  the 
anterior  and  posterior  ulnar  veins;  ascending  along  the  inner  eido  of  the  elbow,  it 
receives  the  median  bjisilic  vein,  and  pasBing  upwards  along  the  inner  side  of  tlie 
ann,  pierces  the  deep  fascia,  and  ascends  in  the  course  of  the  brachial  artery,  ter- 
minating cither  in  one  of  the  venoB  comites  of  that  veescl,  or  in  the  axillary  vein. 

The  Ratiial  Fetw  commences  from  tlie  dorsal  surface  of  the  thumb,  index  finger, 
and  radial  aide  of  the  hand,  by  branches  which  communicate  witJi  the  vena  galva- 
tella.  They  form  by  their  union  a  largo  vessel,  which  ascends  along  the  radial 
eide  of  the  fore-arm,  receiving  numerous  branches  from  both  its  surfaces.  At  the 
bend  of  the  elbow  it  receives  tlie  median  cephalic,  when  it  becomes  the  cephalic 
vein. 

The  Cephalic  Vein  ascends  along  the  outer  border  of  the  Biceps  muscle,  to  the 
upper  tliird  of  the  arm;  it  then  passea  in  the  interval  between  the  Pectoralis  major 
and  Deltoid  muscles,  accompanied  by  the  descending  bmnch  of  the  thoracica  acro- 
roialis  artery,  and  terminates  in  the  axillary  vein  juat  l>elow  the  clavicle.  This 
vein  is  occasionally  connected  with  the  external  juguhu*  or  subclavian,  by  a  branch 
which  passes  from  it  upwards  in  front  of  the  clavicle. 

The  Median  Vein  collects  tin?  blood  from  the  superficial  structures  on  the  palmar 
surface  of  the  hand  and  middle  line  of  the  fore-arm,  communicating  with  the 
anterior  ulnar  and  radial  veins.  At  the  bend  of  the  elbow,  it  receives  a  branch  of 
communication  from  the  deep  veins,  accompanying  the  brachial  artery,  and  divides 
into  two  branches,  the  median  cephalic  and  median  basilic,  which  diverge  from 
each  other  as  they  uscend. 

The  Mediaji  Cephalic,  usually  the  smaller  of  the  two,  passes  outwards  in  the 
groove  between  the  Supinator  longus  and  Biceps  muscles,  and  joins  with  the 
cephalic  vein.  The  branches  of  the  external  cutaneous  nerve  ptiss  behind  this 
vessel. 

The  Median  Basilic  vein  passes  obliquely  inwards,  in  the  groove  between  the 
Biceps  and  Pronator  radii  teres,  and  joins  with  the  basilic.  This  vein  passes 
in  front  of  the  brachial  artery,  from  wdiich  it  is  separated  by  a  fibrous  expansion, 
given  otf  from  the  tendon  of  the  Biceps  to  the  fascia  covering  the  Flexor  muscles 
of  the  fore-arm.  Filaments  of  the  internal  cutaneous  norve  pass  in  front  as  well 
as  behind  this  vessel.* 

The  Deep  Veins  of  the  Upper  Extremity  follow  the  course  of  the  arteries, 
forming  their  vcnaj  comites.  They  are  gencruUy  two  in  nund>er,  one  lying  on  each 
aide  of  the  corresponding  artery,  and  they  are  connected  at  intervals  by  short 
transverse  branches. 

There  are  two  digital  veins,  accompanying  each  artery  along  the  sides  of  lire 
fingers;  thcse^  uniting  at  their  base,  pass  along  the  interosseous  spaces  in  the  palm, 
and  terminate  in  the  two  superficial  palmar  veins.  Branches  from  these  vesisels 
on  the  radial  aide  of  the  hand  accompany  the  auperficialis  voln?,  and  on  the  ulnar 
side,  terminate  in  the  deep  ulnar  veins.  The  deep  ulnar  veins,  as  they  pass  in 
front  of  the  Avrist,  communicate  with  the  interosseous  and  superficial  veins,  and 
unite,  at  the  elbow,  with  the  deep  radial  veins,  to  form  the  veme  comites  of  the 
brachial  artery. 

The   Interosseous   Veins  accompany  the  anterior   and   posterior  interosaeous 

♦  Cruveilhier  says  :  *  Numerous  varietiee  are  observed  in  the  dispoeittoa  of  the  Teina 
of  the  elbow ;  sometimes  the  common  median  vein  is  wanting ;  but  in  those  cases,  its  two 
branches  of  bifurcation  are  funilshed  by  the  radial  vein,  and  the  cephalic  is  almost  always 
in  a  rudimentary  coudiiion.  In  other  cases,  only  two  veins  are  found  at  the  bend  of  the 
olhoWf  thu  radial  and  ulnar,  Avhich  are  continuous,  without  any  demarcatiou,  with  the 
cephalic  and  bn&ilic* 
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arteries.  The  anterior  interosseous  veins  commence  in  frout  oi'  the  wTist,  where 
tliey  communicate  with  the  deep  rjidial  and  uhiar  veins;  at  the  upper  part  of  the 
fore-arm  thej  receive  the  posterior  interostieoua  veins,  and  terminate  in  the  vena3 
comites  of  the  ulnar  artery. 

The  Deep  Palmar  Veins  accompany  the  deep  palmar  arch,  being  formed  by 
branches  which  accompany  the  ramiticationB  of  that  vesdel.  They  communicate 
with  the  superficial  palmar  veins  at  the  inner  side  of  the  hand;  and  on  the  outer 
Bide,  terminate  in  the  venaa  comitcB  of  the  radial  artery.  At  the  wrist,  they  receive 
a  dorsal  and  a  palmar  branch  from  the  thumb,  and  unite  with  the  deep  radial 
veins.  Accompanyinf];  the  radial  artery,  these  vessela  terminate  in  tJie  venaa 
comites  of  the  bracfiial  artery. 

The  Brachial  Veins  arii  placed  one  on  eaclt  side  of  the  brachial  artery,  receiving 
branches  corresponding  Avith  those  given  off  from  that  vessel;  at  the  lowernmrgin 
of  the  axilla  they  unite  with  the  basilic  to  form  tli«  axillary  vein. 

The  deep  veins  have  numerous  anastomoses,  not  only  with  each  other,  but  also 
with  the  superficial  veins. 

The  Axillary  Vein  is  of  large  size  and  formed  by  the  continuation  upwardii 
of  the  basilic  vein.  It  commences  at  the  lower  port  of  the  axillary  space,  and 
increasing  in  size  as  it  ascends,  by  receiving  branches  corresponding  with  (hose  of 
the  axillary  artery,  terminates  immediately  beneath  the  clavicle  at  the  outer  mar- 
gin of  the  tirst  rib,  and  becomes  the  eubclaviun  vein.  Thiis  vessel  is  covered  in 
front  by  the  Pectoral  muscles  and  coato-eoracoid  meml>raue,  and  lies  on  the  thoracic 
side  of  the  axillary  artery.  Oi>pot«ite  the  Suhscapularis,  it  is  joined  by  a  large 
vein,  formed  hy  the  junction  of  the  venae  comites  of  the  brachial;  and  near  its 
termination  it  receives  the  cephalic  vein.  This  vein  is  provided  with  a  pair  of 
valves,  opposite  the  lower  border  of  the  Suhacapularis  muscle;  valves  are  also 
found  at  the  termination  of  the  cctihalic  and  subscapular  veins. 

The  Subclavian  Vein,  the  continuation  of  the  axillary,  extends  from  the  outer 
margin  of  the  first  rib  to  the  inner  end  of  the  aterno-elavicular  articulation,  where 
it  unites  with  the  interaal  jugular,  to  form  the  vena  lunominata.  It  is  in  relation, 
in  front,  with  the  clavicle  and  Subclavius  muscle;  behind,  with  the  subclavian 
artery,  from  which  it  is  separated  internally  by  the  Scalenus  anticus  and  phrenic 
nerve.  Below,  it  rests  in  a  depression  on  the  first  rib  and  upon  the  pleura. 
Above,  it  is  covered  by  the  cervical  fascia  and  integument. 

TJie  subclavian  vein  occasionally  rises  in  the  neck  to  a  level  with  the  third  part 
of  the  subclavian  artery,  and  in  two  instances,  has  been  seen  pjissing  with  this 
vessel  behind  the  Scalenus  anticus.  This  vessel  is  provided  with  valves  about  an 
inch  from  its  termination  in  the  innominate,  just  external  to  the  entrance  of  tlic 
external  jugular  vein. 

Branches.  It  receives  the  external  and  anterior  jugular  veins  and  a  small  branch 
from  the  cephalic,  outside  the  Scalenus;  and  on  the  inner  side  of  this  muscle,  the 
internal  jugular  veins. 

The  Ven^  IxNOMiNATyE  (fig.  241)  are  two  large  trunks,  placed  one  on  each 
side  of  the  root  of  the  neck,  and  formed  by  tlie  union  of  the  internal  jugular  and 
BTibclavian  veins  of  the  corresponding  side. 

The  Right  Vena  lunominata  is  a  short  vessel,  about  an  inch  and  a  half  in  length, 
which  commences  at  the  inner  end  of  the  clavicle,  and,  passing  almost  vertically 
downwards,  joins  with  the  left  vena  innominata  just  below  the  cartilage  of  the  first 
rib,  to  form  the  superior  vena  cava.  It  lies  superficial  and  external  to  the  arteria 
innominata;  on  its  right  side  tlie  pleura  is  interposed  between  it  and  the  apex  of 
the  lung.  This  vein,  at  its  angle  of  junction  with  the  subclavian,  receives  the  right 
vertebral  vein,  mid  right  lymphatic  duct;  and,  lower  down,  the  right  internal 
mammary,  right  inferior  thyroid,  and  right  superior  intercostjd  veins. 

The  Left  Vena  Innominata^  about  three  inches  in  length,  and  larger  than  fhe 
right,  passes  obliquely  from  right  to  left  across  the  upper  and  front  part  of  tho 
chesty  to  unite  with  its  fellow  of  tho  opposite  side,  forming  the  auperlot  \<iu«tt«csvi.. 
It  is  in  relation,  in  front,   with   the    sternal  end  of    l\ic  c\a\\«iW    \\\e  %\R\\x<i- 
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clavicular  articulation^  and  the  first  piece  of  the  sternimi,  from  which  it  is 
sc'paratfcl  by  the  Stcroo-hyotd  and  St^jruo- thyroid  muscles,  the  thymus  gland  or 
hs  remains,  and  some  looi^e 


areolar  tissue.  Behind,  it 
lies  across  the  roots  of  the 
three  large  arteries  arising 
from  the  arch  of  the  aorta. 
This  vessel  is  joined  by 
the  left  vertebral,  left  in- 
ferior thyroid,  left  internfi! 
mammary,  and  the  left  su- 
perior intercostal  veins, and 
occiisionally  eorae  thymic 
and  pericardiac  veins. 
There  are  no  valves  in  tho 
venm  runominata?. 

Pecdiariiies.  Sometimea 
the  innominate  veina  open 
separately  into  the  right  auri- 
cle; in  such  cases  the  right 
vein  takes  the  ordinary  course 
of  the  sut>erior  vena  cava,  but 
the  left  vein,  after  communi- 
cating by  a  amall  branch  with 
the  right  one,  passes  in  front 
of  this  root  of  tho  left  huig, 
and  turning  to  the  hack  of 
the  heart,  receives  the  card  iac 
veinst  and  terminatos  in  the 
back  of  the  right  auricle. 
This  occasioDBl  condition  of 
the  veins  iu  the  adult,  is  a 
regular  one  in  the  fcetus  at  an 
early  period,  and  the  two  ves- 
sels are  persistent  in  birds 
and  some  mammalia.  The 
subsequent  changes  which 
take  place  in  these  vessel  a  are 
thefollowing:  The  communi- 
catiiig  branch  between  the 
two  trunks  enlarges  and  forms 
the  future  left  innominate 
vein;  the  remaining  part  of 
the  left  trunk  is  obliterated  as 
far  as  the  heart,  where  it  re- 
main a  i>erviouStaijd  forms  the 
coronary  sinus;  a  remnant  of 
the  obhterated  vessel  is  seen 
in  adult  life  as  a  fibrous  band 
passJDg  along  tlie  back  of  the 
left  auricle  and  in  front  of 
the  root  of  the  left  lung,  called 
by  Mr.  Marshall,  the  vestigial 
fold  of  the  pericardium. 

The  internal  mamma n/ 
veins^  two  in  nuiiiil>er  lo 
each  artery,  follow  the 
course  of  that  vessel,  and 
receive  branches  corres- 
ponding with  those  derived 
from  it.  The  tM'o  veins 
unite  into  a  single  trunk. 
which  terminates  in  the 
Jnnotninate  win. 


1+1.— The  Venro  Cavro  and  Azygos  7ein8, 
with  their  Formative  Branches. 
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The  inferior  thyroid  veinSy  two,  frequently  three  or  four  in  number,  arise  in 
the  venoua  plexus,  on  the  thyroid  body,  communicating  with  the  middle  and 
superior  thyroid  veins.  The  left  one,  descends  in  front  of  the  trachea,  behind 
the  Sterno- thyroid  inusclea,  communicating  with  its  fellow  by  transverse 
branches,  and  terrainatea  in  the  left  vena  innominata.  The  right  one,  which  is 
placed  a  little  to  the  right  of  the  median  line,  opens  into  the  right  vena 
innominata,  just  at  its  junction  with  the  superior  cava.  These  veins  receive 
tracheal  and  inferior  larygeal  branches,  and  are  provided  with  valves  at  their 
termination  in  the  innominate  veins. 

The  Superior  Intercostal  Veins  retum  the  blood  from  the  upper  intercostal  spaces. 

The  right  Muperior  intercostaly  much  smaller  than  the  left,  closely  correspondg 
with  the  superior  intercostal  artery,  receiving  the  blood  from  the  first,  or  first  and 
second  intercostal  spaces,  and  terminates  in  the  right  vena  innominata.  Some- 
times it  passes  down,  and  opens  into  the  vena  azygos  major. 

The  left  superior  intercostal  is  always  larger  than  the  right,  but  varies  in  size 
in  difierent  sulvjects,  being  small  when  the  left  upper  azygos  vein  ia  large,  and 
rice  versa.  It  ia  usually  formed  by  branches  from  the  two  or  three  upper  inter- 
costal spaces,  and,  passing  across  the  arch  of  the  aorta,  terminates  in  the  left  vena 
innominata.     The  left  bronchial  vein  opens  into  it. 

The  Superior  Vena  Cava  receives  the  blood  which  ia  conveyed  to  the  heart 
from  the  whole  of  the  upper  half  of  the  body.  It  ia  a  short  trunk,  varying 
from  two  inches  and  a  half  to  three  inches  in  length,  formed  by  the  junction  of 
the  two  venae  innominatae.  It  commences  immediately  below  the  cartilage  of  the 
first  rib  on  the  right  side,  and,  descending  vertically,  enters  the  pericardiura 
about  an  inch  and  a  half  above  the  heart,  and  termioatea  in  the  upper  part  of 
the  right  auricle.  In  its  course,  it  describes  a  slight  curve,  the  convexity  of 
which  is  turned  to  the  riglit  side. 

Beiations.  In  fronts  with  the  thoracic  fascia,  which  separates  it  from  the  thymus 
gland,  and  from  the  sternum;  behind,  with  the  root  of  the  right  lung.  On  iU 
wighi  side^  with  the  phrenic  nerve  and  right  pleuraj  on  its  left  side,  with  the 
aacending  part  of  the  aorta.  The  portion  contained  within  the  pericardiura  is 
covered  by  the  serous  layer  of  that  membrane,  in  its  anterior  three-fourths.  It 
receives  the  vena  azygos  major,  just  before  it  enters  the  pericardium,  and  several 
small  veins  from  the  pericardium  and  parts  in  the  mediastinum.  The  superior 
vena  cava  has  no  valves. 

The  Aziti03  Veiks  connect  together  the  auperior  and  inferior  venic  cavie, 
supplying  the  place  of  those  vessels  in  the  part  of  the  chest  which  is  occupied  by 
the  heart. 

The  larger,  or  right  azifgos  vein^  commences  opposite  the  first  or  second 
lumbar  vertebra,  by  a  branch  from  the  right  lumbar  veins;  sometimes  by  a 
branch  from  the  renal  vein,  or  from  the  inferior  vena  cava.  It  enters  the  thorax 
through  the  aortic  opening  in  the  Diaphragm,  and  passes  along  the  right  side  of 
the  vertebral  column  to  the  tliird  dorsal  vertebra,  where  it  arches  forward,  over 
the  rotit  of  the  right  lung,  and  terminates  in  tlie  superior  vena  cava,  just  before 
that  vessel  enters  the  pericardium*  Whilst  passing  through  the  aortic  opening  of 
the  Diaphragm,  it  lies  with  the  thoracic  duct  on  the  right  side  of  tijo  aorta j  and 
in  the  thorax,  it  lies  upon  the  intercostal  arteries,  on  the  right  aide  of  the  aorta 
and  thoracic  duct,  covered  by  the  pleura. 

Branches.  It  receives  nine  or  ten  lower  intercostal  veins  of  the  right  side,  the 
vena  azygos  minor,  several  cesophi^eal,  mediastinal,  and  vertebral  veins;  near  ita 
termination,  the  right  bronchial  vein;  and  is  occasionally  connected  wiih  the 
right  superior  intercostal  vein.  A  few  imperfect  valves  are  found  in  this  vein; 
but  its  branches  are  provided  with  complete  valves. 

The  intercostal  veins  on  the  left  side,  below  the  two  or  three  upper  intercostal 
spaces,  usually  form  two  trunks,  named  the  left  lower,  and  the  left  upper,  azygos 
veins. 

The  left  lotcer,  or  smaHer  azygos  cein,  comraencea  in  t\wi  \vnTO\iSMc  \tt^vo\i,  V3  ^ 
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branch  from  one  of  the  lumbar  veins,  or  from  the  left  renul.     It  pASses  into  the 

thorax,  through  the  left  crus  of  the  Diaphragm,  and  ascending  on  the  left  side  ot 
the  Ppino,  as  high  as  the  sixth  or  seventh  ^ertehni,  pa!*sca  across  the  column,  behind 
the  aorta  and  thoracic  duct,  to  tenninftto  in  the  right  azygos  vein.  It  receives 
the  four  or  five  lower  iutCTcOBtal  veins  of  the  left  eide,  and  eome  a^eophageal  and 
meditwtinal  veins. 

The  left  upper  azygos  vein  varies  according  to  the  size  of  the  left  eupcrior 
intercoBtal,  It  receives  veins  from  the  intercostal  spacer  between  the  left  superior 
iniercoatal  vein,  and  highest  branch  of  the  left  lower  azygoa.  They  are  usually 
two  or  three  in  number,  and  join  to  form  a  trunk  which  ends  in  the  right  azygos 
vein,  or  in  the  left  lower  azygoa*  When  tliis  vein  is  small,  or  alttjgether  wanting,  the 
left  superior  intercostal  vein  will  extend  as  low  as  the  fifth  or  sixtli  intercostal  space. 

The  Itronc/tial  veins  return  the  blood  from  the  substance  of  the  lungs;  that  of 
the  right  side  opens  into  the  vena  azygos  major,  near  its  termination;  that  of  the 
left  eide,  into  the  left  superior  intercostal  vein. 

The  Spina  l  Veins. 

The  numerous  venous  plexuses  placed  upon  and  within  the  spine,  may  be 
arranged  into  four  8et4». 

1.  Those  placed  on  the  exterior  of  tlie  spinal  column  (tlie  dorsi-Bpiiial  veins). 

2.  Those  situated  in  the  interior  of  the  spinal  canal,  between  the  vertebi*a3  and 
the  theca  vertebralis  (racningo-rachidian  veiuj*). 

3.  The  veins  of  the  bodies  of  tlie  vertebrae. 

4.  The  veins  of  the  spinal  cord  (meduUi  spinal). 

1.  Tlie  Dargi- Spinal  Veins  commence  by  small  branches*  wliich  receive  their 
blood  from  the  integument  of  the  liiiek  of  the  spine,  and  from  the  muscles  in  the 
vertebral  grooves.  They  form  a  complicateil  network,  which  surrounds  the 
spinous  processes,  the  tamtuic,  and  the  transverse  and  artictihu*  processes  of  all  the 
vertebrae.  At  the  bases  of  the  transverse  processes,  tliey  communicate,  by  means 
of  ascending  and  descending  branches,  with  the  veins  surrounding  the  contiguous 
vertebra*,  and  they  join  witli  the  veins  in  the  spinal  canal  by  branches  which  per- 
forate the  ligamenta  Hubflava;  in  the  intervals  between  the  arches  of  the  vertebra, 
they  terminate  in  the  vertebral  veins  in  the  neck,  in  the  intercostal  veins  in  the 
thorax,  in  the  lumbar  and  sacral  veins  in  the  loins  and  pelvis. 

2.  The  principal  veins  contained  in  the  spinal  canal,  are  situated  between  the 
theca  vertebralis  and  the  vertebra}.  They  consist  of  two  longitudinal  plexuses,  one 
of  which  runs  along  the  posterior  surface  of  the  bodies  of  the  vertebne, 
throughout  the  entire  length  of  the  spinal  canal  (anterior  longitudinal  spinal  veins), 
receiving  the  veins  belonging  to  the  bodies  of  the  I'ertebne  (voniB  bariis  verte- 
brarum).  The  other  plexas  (posterior  longitudinal  spinal  veins)  is  placed  on  tho 
iimer,  or  anterior  surface  of  the  laminae  of  the  vertebra?,  and  extends  also  along 
the  entire  length  of  the  spinal  canal. 

The  Anterior  Ltmf/iludi/ial  Spinal  Veins  consist  of  two  large,  tortuous,  venous 
canals,  which  extend  along  the  whole  length  of  the  vertebral  column,  from  tho 
foramen  magnum  to  the  base  of  tho  coccyx,  being  placed  one  on  each  side  of  tho 
posterior  surface  of  the  bodies  of  the  vertebrae,  extemal  to  the  posterior  commoD 
ligament.  These  veins  comumnicatc  together  opposite  each  vertebra,  by  transyerso 
trunks,  which  pass  beneath  the  ligament,  and  receive  the  large  venee  basis  verte- 
brarom,  from  the  interior  of  the  body  of  each  vertebra.  The  anterior  longitudinal 
spinal  veins  are  Icjist  developed  in  the  cervical  and  sacral  regions.  They  are  not 
of  uniform  size  throughout,  being  alternately  enlarged  and  constricted.  At  the 
intervertebral  foramina,  they  communicate  with  the  dorsi-spinal  veine,  and  with 
the  vertebral  veins  in  the  neck,  with  the  intercostal  veins  in  the  dorsal  region,  and 
with  the  lumbar  and  sacral  veins  in  the  coiTesponding  regions. 

The  Posterior  LonfjitmVmal  Spinal  Veins^  smaller  than  the  anterior,  are  eituated 
ODO  on  vkLvr  aide,  between  the  itinet  fiurtace;  oi?  tW  \oa\\^i»  «A\d  the  theca  verlo- 
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hralia.    Tboy  communicate  (like  tho  anterior),  opposite  eacb  vertebra,  by  transverse 
trunks;  auU  with  the  anterior  longitudinal  veins,  by  lutvral  transverse  braneliL^a^ 
which  pass  from  bt'hind  for  wards.     These  veins,  at  the  intervcrtobrjd  foruuuua, 
I  join  with  thft  dorsi-apinal  veins, 

241,— Transverse  Section  of  a  Dorsal  Vertebra,  ahowing  the  Spinal  Veins. 


sJ^:*. 


3.  Tho  Veins  of  the  Bodies  of  the  Vsrtehrtt  (venaj  basis  vertebrarom),  emerge 

from  the  foramina  on  their  posterior  i^urface,  and  join  tho  transverse  trunk 
connecting  the  anterior  longitudinal  spinal  veins.  They  are  contained  in  large 
tortuous  channels,  in  the  substance  of  the  bonuei,  similar  in  every  respect  to  those 
found  in  the  diploe  of  the  cranial  bones.  These  canals  lie  parallel  to  the  upper  and 
lower  surface  of  the  bones,,  ariae  from  the  entire  circunufcrence  of  the  vertebra, 
communicate  witli  veins  ivhich  enter  through  the  fommina^  on  the  anterior  surface 
of  the  bodies,  and  converge  to  tho  principal  canal,  which  is  sometimes  doubto 
towards  its  posterior  part.     They  become  greatly  developed  in  advanced  age. 

14.3. — Vertical  Section  of  two  Dorsal  Vertebne,  showing  the  Spinal  Veins. 


4.  The  Veins  of  the  Spinal  Cord  (medulli-gpinal),  consist  of  a  minute  tortuous 
venous  plexus,  which  covers  the  entire  surface  of  the  cord,  being  situated  between 
the  pia  mater  and  arachnoid.  These  vessels  emerge  chiefly  from  the  ponterior 
median  furrow,  and  are  largest  in  tlie  lumbar  region.  Near  the  base  of  the  skull 
they  unite,  and  form  two  or  tliree  small  trunks,  which  communicate  with  the  ver- 
tebral veins,  and  then  terminate  in  the  inferior  cerebellar  veins,  or  in  the  petrosal 
BiDUseB,  Each  of  the  spinal  nerves  is  accompanied  by  abrancW  a»  tw  aa  likvi  vcvNjet- 
vertebral  foramiua,  whvre  they  join  tin*  other  veins  frotti  tlie  ftigJmBi  <i«k\\ai.% 

There  are  no  vol  tea  iu  the  epiual  veina. 


444 


VEINS. 


VEINS  OF  THE  LOWER  EXTREMITY. 

Tlie  veins  of  the  !ower  cxtreniify  are  subdivide^!,  like  (liose  of  the  nppor,  into 
two  sets,   supfrfirhil  anil  Jeep;;  the  superficial   veins   being   placed  beneath   the 
integument,  between  the  two  layers  of  superficial 
fascia;  the  deep  veins  accompanying  the  arteries.  >44--The internal  or  U>ngSApho- 

-    .,       .  1  ^  ,.    ,  1  ^OUH  Vein  and  ita  Brauchea. 

and  tormiiig   the  venie  coimtes  oi  those  vessels. 

Both  sets  of  veins  are  provided  with  valves^  which  V     \ 

are  more  numerous  in  the  deep  than  in  the  super-  1^^  w^ 

ficial  sot.     These  valves  are  also  more  numerous 
in  the  lower  tliao  in  the  upper  limb. 

The  Sttperjicial  Veins  of  the  lower  extremity 
are  the  internal  or  long  saphenous,  and  the  exter- 
nal or  short  Baphenous. 

The  internal  saphenous  vein  (fig.  244)  com* 
mcncea  from  a  minute  plexus,  which  covers  tlie 
dorsum  and  inner  side  of  the  foot;  it  ascends  in 
front  of  the  inner  ankle,  and  along  the  iuner  side 
of  the  leg,  behind  the  inner  margin  of  tlie  tiliia, 
accompanied  by  the  internal  saphenous  nerve. 
At  the  knee,  it  passes  backwards  behind  the  inner 
condyle  of  the  femur,  ascends  along  the  inside  ot 
the  thif^h,  and,  passing  through  the  saphenous 
opening  in  the  fascia  lata,  terminates  in  the  femoral 
vein  about  an  inch  and  a  half  below  Poupart'8 
ligjwnent.  This  vein  receives  in  its  course  cuta- 
neous branches  from  the  leg  and  thigh^and  at  the 
saphenous  opening,  the  superficial  epigastric, sujwr- 
ficial  circumflex  iliac,  and  external  pudic  veina. 
The  veins  from  the  inner  and  back  part  of  the 
thigh  frequently  unit«  to  form  a  large  vessel,  which 
enters  the  main  trunk  near  the  saplienoas  opening; 

and  sometimes  tliose  on  the  outer  side  of  the  tliigh 
join  to  form  a  large  branch;  so  tliat  occasionally 

three  largo  veins  are  seen  converging  from  different 

parts  of  the  thigh  towards  the  saphenous  opening. 

The  internal  saphenous  vein  communicates  in  the 

["bot  with  the  internal  plantar  vein;  in  the  leg,  with 

the  posterior  tibial  veins,  by  branches  which  per- 
forate the  tibial  origin  of  the  Soleus  muscle,  and 

also  with  the  antx^rior  tibial  veins;  at  the  knee,  with 

the  articular  veins;  in  the  thigh,  with  the  femoral 

vein  by  one  or  more  branches.  The  valves  in  this 

vein  vary  from   two  to  six   in   number;  they  arc 

more  numerous  in  the  thigh  than  in  the  leg. 
The  extermtl  or  short  saphenous  vein  is  formed 

by   brimches    which  collect   the   blood  from    the 

dorsum  and  outer  side  oithe  foot;  it  ascends  behind 

the  outer  ankle,  and  along  the  outer  border  of  the 

tendo  Achillis,  across  which  it  passes  at  an  acute 

angle   to  roach   the   middle  line   of  the   posterior 

aspect    of  the    leg.      Passing  directly    upwards, 

it  perforates  the  deep  fascia  in  the    lower  part  ot 

tlie  poplitejU  space,  and  terminates  in  the  popliteal 

vein,    between  the  heads  of  the    Gastrocnemius 

muBcle.       It    is    accompanied    by    the    e'xVetxmV 
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saphenous  nerve.     It  receives  numerouH  large  branchea  from  the  back  part  of  the 

leg,  and  communicates  with  the  deep  veins  on  the  dorsum  of  the  foot,  and  behind 

the  outer  malleolus.      This  vein   has   only  two 
a45— External^orShortSaphenoufl  ^^,^,^g^  ^^^    ^f  ^^-^^^   j^  ^^^^^^   ^^^^^  ^^^^  j^^ 

termination  in  the  popliteal  vein. 

The  Deep  Veins  of  the  lower  extremity  accom- 
pany the  iirteriea  and  their  branches^  and  are  called 
the  vena;  eomif es  oi'  iho^Q  vessela. 

The  external  and  internal  plantar  veins  unite 
to  form  the  posterior  tibial.  They  accompany  the 
posterior  tibial  artery»  and  are  joined  by  the  pero- 
neal veins. 

The  anterior  tibial  veins  are  formed  by  a  con- 
tinuation upwards  of  the  venae  comites  of  the 
dorsalis  pedia  arbery.  They  perforate  the  inte- 
rosseous membrane  at  the  upper  part  of  the  leg, 
a^ud  form,  by  their  junction  with  the  posterior 
tibial^  the  popliteal  vein. 

The  valves  in  the  deep  veins  are  very  nu- 
merous. 

The  Popliteal  Vein  is  formed  by  the  junction 
of  the  vena}  comites  of  the  anterior  and  posterior 
tibial  vessels;  it  ascends  through  the  popliteal 
space  to  the  tendinous  aperture  in  the  Adductor 
magnus,  where  it  becomes  the  femoral  vein.  In  the 
lower  part  of  its  course,  it  is  placed  internal  to  the 
artery;  between  the  heads  of  the  Gastrocnemius, 
it  is  superficial  to  that  vessel;  but  above  the  knee- 
joint,  it  is  close  to  its  outer  side.  It  receives  the 
aviral  veins  from  the  Gastrocnemius  muscle,  the 
articular  veins,  and  the  external  saphenous.  The 
valves  in  this  vein  are  usually  four  in  number. 

The  Femoral  Vein  accompanies  the  femoral 
artery  through  the  upper  two-thirds  of  the  thigh. 
In  the  tower  part  of  its  course,  it  lies  external  to 
the  arteiy;  higher  up,  it  is  behind  it;  and  beneath 
Poupart's  ligament,  it  lies  to  its  inner  side,  and  on 
the  eame  plane  as  that  vessel.  It  receives  numerous 
rausculiir  branches;  the  profunda  feraorts  joins  it 
about  an  inch  and  a  half  l)elow  Poupart's  ligament, 
and  near  its  termination  the  internal  sapheuoua  vein.  The  valves  in  this  vein  are 
four  or  five  in  number. 

The  External  Iliac  Vein"  commences  at  the  termination  of  the  femoral,  be- 
neath the  crural  arch,  and  passing  upwards  along  the  brim  of  the  pelvis,  terminates 
opposite  the  sacro-iliac  symphysis,  by  uniting  with  the  internal  iliac  to  form  the 
common  iliac  vein.  On  tbe  right  side,  it  lies  at  first  along  the  inner  side  of  the 
external  iliac  artery;  but  as  it  passes  upwards,  gradually  inclines  behind  it.  On 
the  left  side,  it  lies  altogether  on  the  inner  side  of  the  artery.  It  receives,  imme- 
diately above  Pouparfs  ligament,  the  epigastric  and  circumflex  iliac  veins.  It 
has  no  valves. 

The  Internal  Iliac  Vein  is  formed  by  the  venae  comites  of  the  branches  of 
the  internal  iliac  artery,  the  umbilical  arteries  excepted.  It  receives  the  blooH 
from  the  exterior  of  the  pelvia  by  the  gtuteal,  sciatic,  internal  pud ic,  and  obturator 
veins;  and  fri>m  the  organs  in  the  cavity  of  the  pelvis  by  the  htemorrhoidal  and 
vesico-prostatic  plexuses  in  the  male,  and  the  uterine  and  vaginal  plexuses  in  the 
female.  The  vessels  forming  these  plexuses  arc  remarkable  iot  iWvt  \m:^<& 
size,  their  frequent  anastomoses,  and  the  numl)er  of  valvea  w\uc\v  ike-^  eoxvXvvvoL.  Tsaa 
intemaJ  ilhc  vein  lie.'?  at  iirst  on  the  inner  side  and  ilien  \sc\xmi  vW  wV^iXVkssX X^v^r. 
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artery,  and  terminates  opposite  the   &ftcro-iliac  articulation,  by  uniting  with 
external  iliac,  to  fomi  the  common  iliac  vein.     This  vessel  has  no  valves. 

The  hemorrhoidal  plexus  surroundsi  the  lower  end  of  the  rectum,  being  formed 
by  the  superior  liiemorrhoidal  veins,  branches  of  the  inferior  mesenteric,  and  die 
middle  and  inferior  hfcmorrhoidal,  Vfhich  terminate  in  the  internal  iliac.  Tlie 
portal  and  general  venous  systems  have  a  free  communication  by  means  of  the 
branches  composing  this  plexus. 

The  venco-proslatic  plexus  surrounds  the  neck  and  base  of  the  bladder  and 
prostate  gland.  It  communicates  with  the  hinmorrhoidal  plexus  behind,  «uid 
receives  the  dorsal  vein  of  the  penis,  which  enters  the  pelvis  beneath  the  sub- 
pubic ligamcDt.  This  plexus  is  supported  u^wn  the  sides  of  the  bladder  by  a 
reflection  of  the  pelvic  fascia.  The  veins  composing  it,  are  very  liable  to  become 
varicose,  and  often  contain  hard  earthy  concretions,  called />/(/f^o/iVA<»*. 

The  dorsal  vein  of  the  penis  is  a  vessel  of  large  size,  which  returns  the  blood 
from  the  body  of  this  organ.  At  first  it  consists  of  two  branches,  which  are  con- 
tained in  the  groove  on  the  dorsum  of  the  penis,  and  receives  veins  from  tho 
glans,  the  corpus  spongiosum,  and  numerous  superticial  veins;  these  unite  near  the 
root  of  the  penis  into  a  single  trunk,  which  pierces  the  triangular  ligament  beneath 
the  pubic  arch»  and  divides  into  two  branches,  which  enter  the  prostatic  plexus. 

The   vaginal  plexus  surrounds   the   mucous  membrane   of  the   vagina,  V>eing 
*     especially  developed  at  the  orifice  of  this  cnnal;  it  cnmmunicates  with  the  vesical 
plexus  in  front,  and  with  the  hicmorrhoidal  plexus  behind* 

The  uterine  plexus  is  situated  along  the  sides  and  superior  angles  of  the  uterus, 
receiving  large  venous  canals  (the  uterine  sinuses)  from  its  substance.  The  veins 
composing  this  plexus  anastomose  frequently  with  each  other  and  with  the  ovarian 
veins.     They  are  not  tortuous  like  the  arteries. 

The  Common  Iliac  A^f.ins  are  formed  by  the  union  of  the  external  and  internal 
iliac  veins  in  front  of  the  sacro-vertebml  articulation;  passing  obliquely  upwards 
towards  the  right  side,  they  terminate  upon  the  intervertebral  substance  between 
the  fourth  and  fifth  himbar  vertebra?,  where  llie  veins  of  the  two  sides  unite  at  an 
acute  angle  to  form  the  imferior  vena  cava.  The  right  common  iliac  is  shorter 
than  the  left,  nearly  vertical  in  its  direction,  and  ascends  behind  and  then  to  the 
outer  side  of  its  corresponding  artery.  The  hfl  common  ilific,  longer  and  more 
oblique  in  its  course,  is  at  lirst  situated  at  the  inner  side  of  the  corres|X)nding 
artery,  and  then  behind  the  right  common  iliac.  Each  common  iliac  receives  U»e 
ilio-lumbfir,  and  sometimes  the  lateral  sacral  veins.  Tho  left  receives,  in  addition, 
the  middle  sacral  vein.     No  valves  are  found  in  these  veins. 

The  middle  sacral  rein  accompanies  its  corre!<ponding  artery  along  the  front  of 
the  Bftcrum,  and  terminates  in  the  left  common  iliac  vein;  occasionally  in  the  eom- 
tnenccment  of  tho  inferior  vena  cava. 

Peculiarities,  The  left  common  iliac  vein,  instead  of  joining  with  the  right  in  its  usual 
position,  occasionally  a'icends  on  the  left  side  of  the  aorta  bb  high  as  the  kidney,  where^ 
after  receiving  the  left  renal  i^ein,  it  crosses  over  the  aorta,  and  then  joins  with  the  right 
vein  to  form  the  vena  cava.  In  these  cases,  the  two  common  iliftcs  are  connected  by 
a  small  communicating  branch  at  the  spot  where  they  are  usually  united. 

The  Inferior  Vena  Cava  returns  to  the  heart  the  blood  from  all  the  parts  l>c1ow 
the  Dinpliragm.  It  is  formed  by  the  junction  of  the  two  common  iliac  vein*  on 
the  right  side  of  the  intervertebral  snbstaoco  between  the  fourth  and  fifth  lumbar 
vertebra'.  It  passes  upwards  along  the  front  of  the  spine,  on  the  right  side  of  the 
aorta,  and  having  reached  the  under  surface  of  the  liver,  is  contained  in  a  groove 
in  ita  posterior  border.  It  then  perforates  tho  tendinous  centre  of  the  Diaphragm, 
enters  the  pericardium,  where  it  is  covered  by  its  serous  layer,  and  terminates  in 
tho  lower  and  bark  part  of  the  right  aHi'icle.  At  its  termination  in  the  auricle, 
it  is  provided  with  a  valve,  the  Eustjichian,  which  is  of  large  size  during  foetal 
life. 
Eelafions,  Jn  front Jnnn  below  upwards,  with  the  mesentery,  transverse  por- 
tion of  the  duodcoDm,  the  pancreas,  votUA  vc\t\,  m\^  t\\<i  ^etcrior  border  of  tJie 
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liver,  which  partiy  and  occasionally  completely  surrounds  it;  behind,  with  the 
vertebral  column,  tiie  right  cms  of  the  Diaphragm,  the  right  renal  and  lumbar 
arteries;  on  the  left  side,  with  the  aorta.  It  receives  in  its  course  the  following 
branches: 

Lumbar.  Suprarenal. 

Right  spermatic.  Phrenic. 

Renal.  Hepatic. 

PeeuliarUies,  In  Position.  This  vessel  is  sometimes  placed  on  the  left  side  of  the  aorta, 
as  hi^h  as  the  left  renal  vein,  after  receiving  which,  it  crosses  over  to  its  usual  position  on 
the  nght  side  ;  or  it  may  be  placed  altogether  on  the  left  side  of  the  aorta,  as  &r  upwards 
as  its  termination  in  the  heart :  in  such  cases,  the  abdominal  and  thoracic  viscera^  t<^1her 
with  the  great  vessels,  are  all  transposed. 

Point  of  Termination.  Occasionally  the  inferior  vena  cava  joins  the  right  azygos  vein, 
which  is  then  of  large  size.  In  such  cases,  the  superior  cava  receives  the  whole  of  the 
blood  from  the  bodv  before  transmitting  it  to  the  nght  auricle,  except  the  blood  from  the 
hepatic  veins,  which  terminate  directly  in  the  right  auricle. 

The  lumbar  veins,  three  or  four  in  number  on  each  side,  collect  the  blood  by 
dorsal  branches  from  the  muscles  and  integument  of  the  loins,  and  by  abdominal 
branches  from  the  walls  of  the  abdomen,  where  they  communicate  with  the 
epigastric  veins.  At  the  spine,  they  receive  branches  from  the  spinal  plexuses,  and 
then  pass  forwards  round  the  sides  of  the  bodies  of  the  vertebras  beneath  the  Psoas 
magnus,  and  terminate  at  the  back  part  of  the  inferior  cava.  The  left  lumbar  veins 
are  longer  than  the  right,  and  pass  behind  the  aorta.  The  lumbar  veins  commu- 
nicate with  each  other  by  branches  which  pass  in  front  of  the  transverse  processes. 
Occasionally  two  or  more  of  these  veins  unite  to  form  a  single  trunk,  the  ascending 
lumbar,  which  serves  to  connect  the  common  iliac,  ilio-lumbar,  lumbar,  and  azygos 
veins  of  the  corresponding  side  of  the  body. 

The  tpermatic  veins  emerge  from  the  back  of  the  testis,  and  receive  branches 
from  the  epididymis;  they  form  a  branched  and  convoluted  plexus,  called  the 
spermaHc  plexus  (plexus  pampiniformis),  below  the  abdominal  ring:  the  vessels 
composing  this  plexus  are  very  numerous,  and  ascend  along  the  cord  in  front  of 
the  vas  deferens;  having  entered  the  abdomen,  they  coalesce  to  form  two  branches, 
which  ascend  on  the  Psoas  muscle,  behind  the  peritoneum,  lying  one  on  each  side 
of  the  spermatic  artery,  and  unite  to  form  a  single  vessel,  which  opens  on  the  right 
side  In  the  inferior  vena  cava,  at  an  acute  angle,  on  the  left  side  in  the  left  renal 
vein,  at  a  right  angle.  The  spermatic  veins  are  provided  with  valves.  The  left 
spermatic  vein  passes  behind  the  sigmoid  flexus  of  the  colon,  a  part  of  the 
intestine  in  which  foecal  accumulation  is  common ;  this  circumstance,  as  well  as  the 
indirect  communication  of  the  vessel  with  the  inferior  vena  cava,  may  serve  to 
explain  the  more  frequent  occurrence  of  varicocele  on  the  left  side. 

The  ovarian  veins  are  analogous  to  the  spermatic  in  the  male;  they  form  a 
plexus  near  the  ovary,  and  in  the  broad  ligament  and  Fallopian  tube,  communi- 
cating with  the  uterine  plexus.  They  terminate  as  in  the  male.  Valves  are 
occasionally  found  in  these  veins.  These  vessels,  like  the  uterine  veins,  become 
much  enlarged  during  pregnancy. 

The  renal  veins  are  of  large  size,  and  placed  in  front  of  the  renal  arteries.* 
The  left  is  longer  than  the  right,  and  passes  in  front  of  the  aorta,  just  below  the 
origin  of  the  superior  mesenteric  artery.  It  receives  the  left  spermatic  and  left 
inferior  phrenic  veins.  It  usually  opens  into  the  vena  cava,  a  little  higher  than 
the  right. 

The  suprarenal  vein  terminates,  on  the  right  side,  in  the  vena  cava;  on  the 
left  side,  in  the  left  renal  or  phrenic  vein. 

The  phrenic  veins  follow  the  course  of  the  phrenic  arteries.    The  two  superior, 

•  The  student  may  observe  that  all  veius  above  the  diaphragm,  which  do  not  lie  on  the 
same  plane  as  the  arteries  which  they  accompany,  lie  in  front  of  them  ;  and  that  all  veins 
below  ^e  Diaphragm,  which  do  not  lie  on  the  same  plane  as  the  arteries  which  th^^  v»»sv£ic 
pany,  lie  behind  them,  except  the  renal  and  profunda  femoria  vein. 
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of  small  size,  accompany  the  phrenic  nerve  and  comes  nervi  plircnici  artery;  the 
right  terminating  opposite  the  junction  of  the  two  venae  innominatsE,  the  left 
in  the  left  superior  intcrcoBtal  or  left  internul  mammary.  The  two  inf trior 
phrenic  veins  follow  the  course  of  the  phrenic  arteries,  and  terminate,  the  right  in 
the  inferior  vena  cava,  the  left  in  the  left  renal  vein. 

The  hepatic  veins  commence  in  the  substance  of  the  liver,  in  the  capillary 
terminations  of  the  vena  porta? :  these  branches,  gradually  uniting,  form  three  large 
veins,  which  converge  towards  the  posterior  border  of  the  liver,  and  open  into  the 
inferior  vena  cava,  whilst  that  vessel  is  situated  in  the  groove  at  the  back  part  of 
this  organ.  Of  these  three  veins,  one  from  the  right,  and  anotlier  from  tlie  left 
lobe,  open  obliquely  into  the  vena  cava;  that  from  the  middle  of  the  organ  and 
lobus  Sptgelli  having  a  straight  course.  The  hepatic  veins  run  singly^  and  arc  in 
direct  contact  with  the  hepatic  tissue.     They  are  destitute  of  valves. 


Portal  System  of  Vews. 

The  portal  venous  system  is  composed  of  four  large  veins*  which  collect  the 
venous  blood  from  the  viscera  of  digestion.  The  trunk  formed  by  their  union 
(vena  porta?)  enters  the  liver  and  ramifies  throughout  its  substance;  and  its  branches 
again  emerging  from  that  organ  aa  the  hepatic  veins,  terminate  in  the  inferior 
vena  cava.  The  branches  of  this  vein  are  in  all  cases  single,  and  destitute  of 
valves. 

The  veins  forming  the  portal  aystcm  are,  the 


Inferior  mcsentjeric. 
Superior  mesenteric. 


Splenic. 
Ga«tric. 


The  inferior  mesenteric  rein  returns  the  blood  from  the  rectum,  sigmoid  flexure, 

and  descending  colon,  corresponding  with  the  ramifications  of  the  branches  of  the 
inferior  mesenteric  artery.  Ascending  beneath  the  peritoneum  in  the  lumbar 
region,  it  passes  behind  the  transverse  portion  of  the  duodenum  and  pancreas,  and 
terminates  in  the  splenic  vein.  Its  hemorrhoidal  branches  inosculate  with  those 
oi  the  internal  iliac,  and  thus  establish  a  communication  between  the  portal  and 
the  general  venous  system.* 

The  superior  mesenteric  vein  returns  the  blood  from  the  email  intestines,  and 
from  the  caecum  and  ascending  and  transverse  portions  of  the  colon,  corresponding 
with  the  distribution  of  the  brandies  of  the  superior  mesenteric  artery.  The  large 
trunk  formed  by  the  union  of  these  branches  ascends  along  the  right  aide  and  in 
front  of  the  corresponding  artery,  passes  in  front  of  the  transverse  portion  of  the 
duodenum,  and  unites  behind  the  upper  border  of  the  pancreas  with  the  splenic 
vein,  to  form  the  vena  porta?. 

The  splenic  vein  commences  by  five  or  six  large  brandies,  which  return  the 
blood  from  the  substance  of  the  spleen.  These  uniting  form  a  single  veasel,  which 
passes  from  left  to  right  behind  the  upper  border  of  the  pancreas,  and  terrainates 
at  its  greater  end  by  uniting  at  a  right  angle  with  the  superior  mesenteric  to  form 
the  vena  porttc.  The  splenic  vein  is  of  large  size,  and  not  tortuous  like  the 
artery.  It  receives  the  vaaa  hrevia  from  the  left  extrennty  of  the  stomach,  the 
left  gastro-epiploic  vi^in,  «pnncreatic  branches  from  the  pancreas,  the  pancreatico- 
duodenal vein,  and  the  inferior  mesenteric  vein. 

The  fftistrie  is  a  vein  of  small  size,  which  accompanies  the  gastric  artery  from 
left  to  right  along  the  lesser  curvature  of  the  stomach,  and  terminates  in  the  vena 
portae. 

The  Portal  Vein  is  formed  by  the  junction  of  the  superior  mesenteric  and 

♦  Besides  this  anastomosis  between  the  portal  vein  and  the  branches  of  tho  vena  cava, 

other  anastomoeoB  between  the  portal  and  systemic  venous  system  are  fortned  bv  the 

commanication  between  the  left  renal  vein  and  the  veins  of  the  intestines,  eepeoially  of 

the  colon  and  duodenum,  and  between  superficial  branches  of  the  portal  veins  of  the  lirer 

and  the  /»hreuic  veins,  aa  pointed  out  bj  bit.  Kitiruatu  (Todd  and  Bowman). 
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[splcDlc  veins,  their  union  taking  place  in  front  of  the  vena  cava,  and  behind 

[tlie  upper  border  of  the  gjeat  end  of  the  pancreas.     Passing  upwards  titrough  tho 

ight  border  of  the  lesser  otnentum  to  the  under  surface  of  the  liver,  it  enters  tho 

ransverse  fissure,  where  it  is  Boinewhat  enlarged,  forming  the  sinus  of  the  portal 

fTeio,  and  divides  into  two  branches,  whieli  accompany    the  ramifications  of  the 

fliepatic  artery  and  hepatic  duct  throughout  its  substunce.     Of  tbeae  two  branchea 

Ithe  right  is  the  larger  but  the  shorter  of  the  two.     TUe  portal  vein  is  about  four 

finches  in  length,  and,  whilst   contained  in  the   lesser  omentum,  lies  behind  and 

Ibetween  the  hepatic  duct  and  artery,  tho  former  being  to  the  right,  the  latter  to 

hie  left.     These  structures  arc  accompanied  by  filaments  of  the  hepatic  plexus  of 

,  and  numerous  lymphatics,  aurrounded  by  a  quantity  of  loose  areolar  tissue 


||Tei 


fcapsule  of  GHsson),  and  placed  lietween  the  layers  of  the  ksser  omentum. 
The  vena  porta;  receives  the  gastric  and  cystic  veins;  the  latter  vein  sometimes 
terminates  in  the  right  brunch  of  the  vena  portie.     WitUm  lUft  \\\*it,l\iQ  \iQ.t\si^ 


portie 
vein  receives  the  blood  from  the  branches  of  tho  Uepatle  aTtevy 
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VEINS. 


Cakdiao  Vkins. 
"The  vuiiis  which  return  tho  blood  from  tho  sabetance  of  the  heart  ore,  lUe" 


Grcftt  cardiac  vein. 
Posterior  cardiac  vein. 


Anterior  fsirdiac  veins. 
Vena}  Thfbct«ii. 


The  Great  Cardiac  Vein  is  a  vessel  of  consideraltlo  size,  wldch  commences  at 
the  apex  of  tho  heart,  aad  ascends  along  the  anterior  interventricular  groove  to 
the  base  of  the  ventricles.  It  thea  curved  to  the  left  side,  around  the  aurieulo- 
ventricular  grroove,  between  the  left  auricle  and  ventricle,  to  the  hack  part  of 
the  heart,  and  opens  into  the  coronarj  sinus,  its  aperttiro  being  guarded  by  two 
valves.  It  receives  the  posterior  cardiac  vein^  nnd  tho  left  cardiac  veins  from 
the  left  auricle  and  ventricle,  one  of  wliich,  ascending  along  tho  left  margin  of 
the  ventricle,  is  of  large  size.  The  branches  joining  it  are  provided  with 
valves. 

Tho  Posterior  Cardiac  Vein  commences,  by  small  branches,  at  the  npex  of  the 
lieart,  comnuinicating  with  those  of  tho  pi'ecediog.  It  ascends  along  tlie  posterior 
interventricular  groove  to  tJie  base  of  the  heart,  and  terminates  in  the  coronary 
sinus,  its  oritice  being  guarded  by  a  valve.  It  receives  the  veins  from  the  posterior 
surface  of  both  ventricles. 

The  Anterior  Cardiac  Veins  are  three  or  four  small  branches,  which  collect 
the  blood  from  the  auterior  surface  of  the  right  ventricle.  One  of  the»e  (the  vein 
of  Galen),  larger  than  the  rest,  runs  along  the  right  border  of  the  heart.  They 
open  separately  into  the  lower  part  of  the  right  auricle. 

The  Vente  Thebesii  are  numerous  miuute  veins,  which  return  the  blixni 
directly  from  the  muscular  substance,  witliout  entering  the  venous  current.  Tht-y 
Often,  by  minute  orifices  {foramina  Tliebesii\  on  the  inner  surface  of  tlie  right 
auricle. 

The  Coronary  Sinus  is  that  portion  of  the  great  cardiac  vein  which  is  situated 
in  the  pof*tcrior  part  of  the  left  auriculo-ventricular  groove.  It  is  about  an  inch 
in  length,  presents  a  considerable  dilatation,  and  is  covered  by  the  muscular  fibres 
of  the  left  auricle.  It  receives  the  great  cardiac  vein,  the  posterior  cardiac  vein, 
and  an  olilit|ue  vein  from  the  back  part  of  the  left  auricle,  the  remnant  of  tlie 
olditerated  left  innominate  trunk  of  the  fretus,  described  by  Mr.  Mar:-hall.  The 
coronary  sinus  terminates  in  the  right  auricle,  between  the  inferior  vena  cava 
and  the  auriculo-ventricular  aperture,  its  orilice  being  guarded  by  a  semilunar 
fold  ol'  the  lining  membrane  of  the  heart,  the  coronary  valve.  All  the  branches 
joining  this  vessel,  excepting  the  oblique  vein  above-mentioned,  are  provided  wij 
valves. 

The  Pulmonaby  Veins. 

The  Pulmonary  Veins  return  the  arterial  blood  from  the  lungs  to  the  left 
auricle  of  the  heart.  They  are  four  in  number,  two  for  each  luag.  The  pal- 
roouiiry  dilTer  tVom  other  veins  in  several  resjiects.  I.  Thiy  carry  arterial, 
instead  of  venous  blood.  2.  They  are  destitute  of  valves.  3.  They  are  only 
slightly  larger  than  ijie  arteries  they  accompauy.  4.  They  accompany  thow 
vessels  singly.  They  commence  in  a  capillary  network,  upon  the  parietes  of  ihe 
bronchial  cells,  where  they  arc  continuous  with  the  ramifications  of  dje  pulmonary 
artery,  and,  uniting  together,  form  a  single  trunk  for  esich  lobule.  These  branches, 
uniting  succef*sively*  form  a  single  trunk  for  each  lobe,  three  for  the  right,  and  two 
for  the  left,  lung.  The  vein  from  the  middle  lobe  of  the  right  lung  unites  vrxxh  that 
from  the  ujiper  lobe,  in  most  cases,  forming  two  trunks  on  each  side,  which  op«l 
separately  into  the  left  auricle.  Occasionally  they  remain  separate;  there  are  th€B 
three  veins  on  the  right  aide.  Not  unfrcquently,  tlie  two  left  pulmonary  TeiM 
tci'miDnte  hy  a  common  opeuing. 
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Within  the  lung,  the  branches  of  the  pulmonary  artery  are  in  front,  the  veins 
behind,  and  the  bronchi  between  the  two. 

At  the  root  of  the  lung,  the  veins  are  in  front,  the  artery  in  the  middle,  and 
the  bronchus  behind. 

Within  the  pericardium,  their  anterior  surface  is  invested  by  the  serous  layer 
of  this  membrane.  The  right  pulmonary  veins  pass  behind  the  right  auricle 
and  ascending  aorta;  the  left  pass  in  front  of  the  thoracic  aorta,  with  the  left 
pulmonary  artery. 
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Of  the  Lymphatics. 


'THE  Lymphatics  have  derived  their  name  from  the  appearance  of  the  fluid  cod- 
tained  in  their  interior  (It/mpha,  water).  They  arc  also  called  absorbents, 
from  tlie  property  they  possess  of  absorbing  certain  tnatcriala  from  the  tiaaues, 
and  conveying  them  into  the  circulation. 

The  lymphatic  eystem  includes  not  only  the  lymphatic  vessels  and  the  glands 
through  which  they  pass,  but  also  the  lacteal,  or  c/njlifcrous  vessels.  The  lacteals 
are  the  lympiiiatic  vessels  of  tlie  small  intestine,  and  differ  in  no  respect  from  the 
lymphatics  generally^  excepting  that  they  contain  a  milk-white  fluid,  the  chyle, 
during  the  process  of  digestion,  and  convey  it  into  the  blood  through  the  thoracic 
duet. 

The  lymphatics  are  exceedingly  delicate  vessels,  the  coats  of  which  are  so 
tran.iparent,  that  the  fluid  they  contain  is  readily  seen  through  them.  They  retain 
a  nearly  uniform  size,  l>eing  inteiTupted  at  intervals  by  constrictions,  which  give 
to  them  a  knotted  or  l>ciule<l  apiK'aranee.  These  constrictions  are  due  to  the  presence 
of  valves  in  their  iiUerior.  Lymphatics  have  been  found  in  nearly  every  texture 
and  organ  of  the  Ifody,  wilh  the  exception  of  the  8ul»stance  of  the  brain  and 
spinal  cord,  the  eyeball,  cartilage,  tendon,  the  membranes  of  the  ovum,  the 
placeevta,  and  umbilical  cord,  the  nails,  cuticle,  and  hair.  Their  existence  in  the 
substance  of  bone  is  doubtful. 

The  lymphaticH  are  arranged  into  a  superficial  and  deep  set.  The  superficial 
lymphatics,  on  tlie  surface  of  the  body,  are  placed  immediately  beneath  the  integu- 
ment, accompanying  the  superficial  veins;  they  join  tlie  deep  lymphatics  in  certain 
situations  by  perforating  the  deep  fascia.  In  the  interior  of  the  body,  they  lie  in 
the  submucous  areolar  tissue,  throughout  the  whole  length  of  the  gastro-pulmooary 
and  geni to-urinary  tracts;  or  in  the  suljfierous  areolar  tissue,  beneath  the  serous 
membrane  covering  the  various  organs  in  the  cranial,  tboracic,  and  abdominal 
cavities.  These  vessels  probably  arise  in  tbe  form  of  a  dense  pleiiform  net-work 
interspersed  among  the  proper  elements  and  blood-vessels  of  the  several  tissues; 
the  vessels  composing  which,  as  well  as  the  meshes  between  them,  are  much  larger 
than  those  of  the  capillary  plexus.  From  these  net-works  small  vessels  emerge, 
which  pass,  either  to  a  neighbouring  gland,  or  to  join  some  larger  lymphatic  trunk. 
The  deep  lymphatics,  fewer  in  number,  and  larger  than  the  superlicial,  accompany 
the  deep  blood-vessels.  Their  mode  of  origin  is  not  known;  it  is,  however, 
probable,  pimitar  to  that  of  the  superficial  vessels.  The  lymphatics  of  any  part 
or  orgim  exceed,  in  number,  the  veins;  but  in  size  they  are  much  smBlhs*. 
Their  anastomoses  also,  especially  those  of  the  large  trunks,  arc  more  frequent, 
and  are  eflccted  by  vessels  equal  in  diameter  to  those  which  they  connect,  the 
continuous  trunks  retaining  the  same  diameter. 

The  lymplmtic  vessels,  like  arteries  and  veins,  are  comi>osed  of  three  coats. 
The  infernal  is  an  epithelial  and  elastic  coat.  It  is  thin,  transparent,  slightly 
elastic,  and  ruptures  sooner  than  the  other  coats.  It  is  composed  of  a  layer  of 
elongated  epilhelial  cells,  supported  on  a  simple  net-work  of  elastic  fibres.  The 
middle  coat  is  composed  of  smooth  muscular  and  fine  elastic  fibres,  disjwsed  in  • 
transverse  direction.  The  ea-fertial,  or  areolar-fibrous  coat,  consists  of  filament* 
of  areolar  tissue,  intermixed  with  snuKtth  muscular  fibres,  longitudinally  or 
obliquely  disposed.  It  forms  a  protective  covering  to  the  other  coats,  and  •errci 
to  conncvt  the  vessel  witli  the  iieii»\v\Kj\ini\^  ftWutVxwcft, 
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The  lymphatics  are  supplied  by  nutrient  vessels,  which  are  Jistributed  to  their 
Jouter  and  middle  coats;  but  no  nerves  have  at  present  been  traced  into  them. 

The  lymplmtica  are  very  generally  provided  with  valves,  which  assist  materially 
in  effecting  the  circulation  of  t!ic  fluid  they  contain.  These  valves  are  formed  of 
a  thin  layer  of  fibrous  tissue,  lined  on  both  surfaces  with  scaly  epithelium.  Their 
form  is  semilunar;  they  are  attached  by  their  convex  edge  to  the  sides  of  the 
vessel,  the  concave  edge  being  free,  and  directed  along  the  course  of  the  contained 
current.  Usually,  two  such  valves,  of  equal  size,  are  found  opposite  one  another; 
but  occasionally  exceptions  occur,  especially  at  or  near  the  anastomoses  of  lymphatic 
vessels.  Tims  one  valve  may  be  of  very  rudimentary  size,  and  the  other  increased 
in  proportion.  In  other  cases,  the  semilunar  flaps  have  been  found  directed  trans- 
versely across  the  vessel,  instead  of  obliquely,  so  as  to  impede  the  circulation  in 
lH>th  directions,  but  not  to  completely  arrest  it  in  either;  or  the  semilunar  flaps, 
taking  the  same  direction,  have  been  found  united  on  one  eide,  so  as  to  form,  by 
their  union,  a  transverse  septum,  having  a  partial  transverse  slit;  and  sometimes 
the  flap  is  constituted  of  a  circular  fold,  attached  to  the  entire  circumference  of 
the  vessel,  and  having  in  its  centre  a  circular  or  elliptical  aperture,  like  the  ilio- 
csEcal  valve. 

The  valvea  in  the  lymphatic  vessels  are  placed  at  much  shorter  intervals  than 
in  the  veins.  They  are  most  numerous  near  the  lymphatic  gland.'^,  and  they  arc 
^  found  more  fretjuently  in  the  lymphatics  of  the  neck  and  upper  extremity,  than  in 
"the  lower.  The  wall  of  the  lymphatics,  immediately  above  the  point  of  attach- 
ment of  each  segment  of  a  valve,  is  expanded  into  a  pouch  or  sinus,  which  gives 
to  these  vessels,  when  distended,  the  knotted  or  beaded  apiiearance  which  they 
present.  Valves  are  wanting  in  the  vessels  composing  the  plexiforra  net-work  in 
which  the  lymphatics  originate. 

There  is  no  satisfactory  evidence  to  prove  that  any  natural  communication 
exists  between  the  lymphatics  of  glandular  organs  and  their  ducts,  or  between 
the  lymphatics  and  the  capillary  vessels. 

The  lymphatic  or  absorbent  glands,  named  also  conglobate  glands,  are  small 
solid  glandular  bodies,  situated  in  the  course  of  the  lymphatic  and  lacteal  vessels. 
They  are  found  in  the  neck  and  on  the  external  parts  of  the  head;  in  the  upper 
extremity,  in  the  axilla  and  front  of  the  elbow;  in  the  lower  extremity,  in  the 
groin  and  popliteal  space.  In  the  abdomen,  they  are  found  in  largo  numbers  in 
the  mesentery,  and  aloug  the  side  of  the  aorta,  vena  cava,  and  iliac  vessels;  anil 
in  the  thorax,  in  the  anterior  and  posterior  mediastina.  They  are  somewhat 
flattened,  and  of  a  round  or  oval  form.  In  sire,  they  vary  from  a  betnp-seed  to 
an  almond,  and  their  colour,  on  section,  is  of  a  pinkish  grey  tint,  excepting  the 
bronchial  glands,  which  in  the  adult  are  mottled  with  black.     Each  gland  has  a 

t layer  of  cellular  tissue  investing  it,  forming  a  capsule,  from  which  prolongations 
dip  into  its  substance  forming  partitions.  The  lymphatic  and  lacteal  vessels  pass 
through  these  bodies  in  their  pr.ssage  to  the  thoracic  and  lymphatic  ducts.  A 
lymphatic  or  lacteal  vessel,  previous  to  entering  a  gland,  divides  into  several 
small  branches,  which  are  named  afferent  vessels.  As  they  enter,  their  external 
coat  becomes  continuous  with  the  caf^sule  of  the  ghund,  and  the  vessels!,  much 
thinned,  and  consisting  only  of  their  internal  coat  and  eiiitheliiini,  pass  into  tlie 
gland,  where,  fiul»dividing,  they  pursue  a  tortuous  course;  and  liually  anastomose, 
so  as  to  form  a  plexus.  The  vessels  composing  this  plexus  unite  to  form  two  or 
more  efferent  vessels,  which,  on  emerging  from  the  gland,  are  again  invested  witli 
^their  external  coat.  Within  the  lymphatic  vessels,  as  supposed  by  Kfjlliker, 
odsir,  and  others,  or  lying  between  ihem,  grouped  in  cells,  like  ibe  acini  of 
ecreting  glands,  arc  a  large  number  of  minute  dotted  corpuscles.  They  are 
[upheroidal,  or  disk-sliaped  pellucid  particles,  almut  ,oV.o  of  «"  i"^*^  '"  di.i:iiet(M% 
lliaving  two  or  three  minute  dark  particles  in  their  interior.  It  is  probable  that 
iihcy  play  an  importaut  part  in  tijc  more  complete  etaboration  of  the  lymph  or 
ftbyle  traversing  the  glands.  Capillary  vessels  are  abundantly  v.V\*VT*\VA\v<i^  <stv  VXiv^ 
'walls  of  the  lymphatics  in  tlie  glands. 
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Thoracic  Duct. 

The  thoracic  duct  (fig.  247)  conveys  the  groat  mn^8  of  the  lymph  and  chyle 
into  the  hlo«d.  It  is  the  common  trunk  of  all  tht>  lymphatic  vessels  of  the  bo<iy, 
excepting  ihoeo  of  the  right 

side  of  the  Iiead,  neck,  and  14.7.— The  Thoracic  and  Right  Lymphatic  Duct. 
thornx,  and  right  upper  ex- 
tremity, the  right  lung,  right 
side  of  the  heart,  and  the 
convex  surface  of  the  liver. 
It  varies  from  eighteen  to 
twenty  inches  in  length  in 
the  adalt,  and  extends  from 
tlie  second  lumbar  vertebra 
to  the  root  of  the  neck.  It 
comraencea  in  the  abdomen 
by  a  triaugular  dilatation,  the 
receptaculura  chjli  (reservoir 
or  cieteru  of  Pecquet),  which 
18  situated  upon  the  front  of 
the  liody  of  tlie  second  lumbar 
vertebra,  to  the  right  side 
and  behind  the  aorta,  by  the 
side  of  the  right  crua  of  the 
Diaphragm.  It  ascends  into 
the  thorax  through  the  aortic 
opening  in  the  Diaphragm, 
and  is  placed  in  the  posterior 
mediastinum  in  front  of  the 
vertebral  column,  lying  be- 
tween the  aorta  and  vena 
azygos.  Opposite  the  fourth 
dorsal  vertebra,  it  inclines  to- 
wards the  left  side  and  ascends 
behind  the  arch  of  tha  aorta, 
on  the  left  side  of  tlie  teso- 
phagus,  and  behind  the  first 
portion  of  the  left  sul)clavian 
artery,  to  the  upper  orifice  of 
the  thorax.  Opposite  the 
upper  border  of  the  seventh 
cervical  vertebra,  it  curves 
downwards  above  t!ie  sub- 
clavian artery,  and  in  front 
of  the  Scaleniis  muscle,  so  as 
to  form  an  arch;  and  ter- 
minates near  tlie  angle  of 
iunntion  of  the  left  internal 
jugular  and  subclavian  veins. 
The  thoracic  duct,  at  its  com- 
mencement, is  about  equal  in 
size  to  the  diameterof  a  goose- 
quill,  diminishes  consider- 
ably in  its  calibre  in  the  middle 
of  tbc  thor&Xf  and  is  again  dilated  just  before  its  termination.  It  is  genenllf 
Bexuous  In  its  course,  and  cot\!?iT\c\,ed  U  inteTvals  so  as  to  present  a  varioow 
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appearance.  The  thoracic  duct  not  unfrequentlj  divides  in  tlie  middle  of  ita 
course  into  two  Ijranches  of  unuqiial  size,  which  soon  re-unite,  or  into  several 
branches  which  form  a  plexiform  interlacement.  It  occasioniUly  biftircatcs,  at  its 
upper  part,  into  two  branchei*,  of  which  the  one  on  the  left  side  terrainutes  in  the 
Tjjjual  manner,  while  that  on  tiio  right  opens  into  the  right  subclavian  vein,  in 
connection  with  the  right  lyraphatie  duct.  The  thoracic  duct  has  numerous  valves 
throughout  its  whole  course,  hut  they  are  more  numerous  in  the  upper  than  in  the 
lower  part;  at  its  termination  it  is  provided  with  a  pair  of  valves,  the  free  borders 
of  which  are  turned  towards  the  vein,  bo  as  to  prevent  the  regurgitation  of  venous 
blood  into  the  duct. 

Branches.  The  thoracic  duct,  at  its  coramencement,  receives  four  or  five  large 
trunks  from  the  abdominal  lymphatic  glands,  and  also  the  trunk  of  the  lacteal 
vessels.  Within  the  thorax,  it  is  joined  by  the  lymphatic  vessels  from  the  left 
half  of  the  wall  of  the  thoracic  cavity,  the  lymphatics  from  the  sternal  and 
intercostal  glandy,  those  of  the  left  lung,  left  aide  of  the  heart,  trachea,  and  ceso- 
phagus;  and  just  before  its  termination,  receives  the  lymphatica  of  the  left  aide  of 
the  head  and  neck,  and  left  upper  extremity. 

Stntcture,  The  thoracic  duct  is  composed  of  three  coats,  which  diflfer  in  some 
respects  from  those  of  the  lymphatic  vessels.  The  internal  coat  consists  of  a 
layer  of  epithelium,  resting  upon  some  striped  lamollie,  and  an  elastic  fibrous  coat» 
the  fibres  of  which  run  in  a  longitudinal  direction.  The  middle  coat  consists 
of  a  layer  of  connective  tissue,  beneath  which  ai-e  several  laminae  of  muscular 
tissue,  the  fibres  of  which  are  disposed  transversely,  and  intermixed  with  fine 
elastic  fibres.  The  external  coat  is  composed  of  areolar  tissue,  with  elastic  fibres 
and  isolated  fasciculi  of  musctilar  fibres. 

The  Right  Li/mphatic  Duct  is  a  short  trunk,  about  an  inch  in  length,  and  a 
line  or  a  litio  and  a  half  in  diameter,  which  receives  the  lymph  from  the  right  side 
of  the  head  and  neck,  the  right  upper  extremity,  the  right  side  of  the  thorax,  the 
right  lung  and  right  side  of  the  heart,  and  from  the  convex  surface  of  the  liver, 
and  terminates  at  the  angle  of  union  of  the  right  subclavian  and  right  internal 
jugular  veins.  Its  orifice  ia  guarded  by  two  semilunar  valves,  which  prevent  the 
entrance  of  blood  from  the  veins. 
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The  Sitperjicifti  Lt/mphafic  Glands  of  the  Head  (fig.  248)  are  of  small  size, 
few  in  number,  and  confined  to  its  posterior  region.  They  are  the  occipital,,  placed 
at  the  hack  of  the  head  along  the  attachment  of  the  Occiitito-frontalis;  and  the 
posterior  aitricnlar^  near  the  upper  end  of  the  Sterno-mnstoid.  These  glands 
become  conjHiderably  enlarged  in  cutaneous  atfections  and  other  diseases  of  the 
Bcalp.  In  the  face,  the  superficial  lymphatic  glands  are  more  numerous:  they 
are  the  parotid,,  some  of  which  are  superficial  and  others  deeply  placed  in  the 
Bubstance  of  the  parotid  gland;  the  zt/ffomatic,  situated  under  the  zygoma;  the 
buccal^  on  the  surface  of  the  Buccinator  muscle;  and  the  sn6maxillarj/^  the  largest, 
beneath  the  body  of  the  lower  jaw. 

The  superjicial  lymphatics  of  the  head  are  divided  into  an  anterior  and  a 

I  posterior  set,  which  follow  the  course  of  the  temporal  and  occipital  vessels.  Tho 
temporal  set  accompany  the  temporal  artery  in  front  of  the  ear,  to  the  parotid 
lymphatic  glands,  from  which  they  proceed  to  the  lymphatic  glands  of  the  neck. 
The  occipital  set  follow  the  course  of  the  occipital  artery,  descend  to  the  occipital 
and  posterior  auricular  lymphntic  glands,  and  from  thence  join  the  cervical 
glands. 
The  xupcrjicial  lymphatics  of  the  face  are  more  numerous  than  those  of  the 
bead,  and  commence  over  its  entire  surface.  Those  from  the  frontal  region  ac- 
company the  frontal  vessels;  they  then  pass  obliquely  across  the  face,  running  with 
the  facial  vein,  pass  through  the  buccal  glands  on  the  surface  of  the  Buc,<5.\we.\w: 
muscle,    and   join   the    submaxillary  lymphatic   g\aui\a.     T\\e  \^lVct  Tef«i^\N^  N^sve^ 
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lymphatic  vessels  from  the  lipg,  and  are  often  found  enlarged  in  cases  of  malignant 
disease  of  those  parts. 

The  deep  ii/mphatics  of  the  face  are  derived  from  the  pituitary  membrane 
of  til©  nose,  the  mucous  niemhrane  of  the  mouth  and  pharynx,  and  the  contents 
of  the  temporal  and  orbital  fossie;  they  accompany  the  branches  of  the  internal 
maxillary  artery,  and  terminate  in  the  deep  parotid  and  cervical  l3rn)phatie 
glands. 

The  deep  Itfmphatics  of  the  cranium  consist  of  two  seta,  the  meningeal  and 
cerebral.  The  meningeal  lymphatics  accompany  the  meningeal  vessels,  escape 
through  foramina  at  the  base  of  the  skuU,  and  join  the  deep   cervical  lymphatic 

14.8. — The  Superficial  Lymphatics  and  Glands  of  the  Head,  Face,  and  Neck. 
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glands.  The  cerebral  lymphatics  are  described  by  Fohmann  as  being  situated 
l>etween  the  anichncid  and  pia  mjiter,  as  well  as  in  the  choroid  plexuses  of  the 
lateral  ventrielcs;  they  accompany  the  trunks  of  the  carotid  aud  vertebral  arteries, 
and  probably  pnss  through  foramina  at  the  base  of  the  skull,  to  terminate  in  iho 
deep  cervit-"al  glaivds.  They  have  nf»t  at  present  been  demonstrated  in  the  durt 
mater,  or  in  the  substance  of  the  liruin. 

The  Lifmphatic  Glandi  of  the  Aeek  are  divided  into  two  sets,  superficial  aad 
deep. 

The  gifperjicial  cervical  f/tands  are  placed  in  tlie  course  of  the  external  juguhif 
ve/'/i,  betwcfii  the  Platysraa  and  Htevi\o-masiw\.     TUey  are  most  numerous  at  the 
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root  of  tlie  neck^  in  the  triangular  interval  between  the  clavicle,  tlie  Stemo- 
mastoid,  and  the  Trapezius,  where  they  are  continuous  wilh  the  axillnvy  glands. 
A  few  small  glands  are  also  found  on  the  front  and  sides  of  the  larynx. 

The  deep  re rvical  glands  f  fig.  249)  are  Dumerou.s  and  of  large  pize;  they  form 
ail  uninterrupted  chain  along  the  sheath  of  the  carotid  artery  and  interna!  jugular 
vein,  lying  hy  tlieeide  of  the  pharynx,  ce&ophagu»,  and  traehet^i,  and  extending  from 
the  base  of  the  nkult  to  the  thorax,  where  they  communicate  with  the  lymphatic 
glands  in  that  cavity. 

149— The  Deep  Lymphatics  andGIanda  of  the  Neck  and  Thorax. 
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The  superficial  and  deep  cervical  lympkaties  are  a  continuation  of  those 
dy  described  on  the  cranium  and  face.  After  traversing  the  glauda  in  thoee 
^TCgions  they  pass  through  the  chain  of  glands  which  lie  along  the  isheath  of  the 
carotid  vessels,  being  joined  by  the  lymphatics  from  the  pharynx,  cesophagua, 
hirynx,  trachea,  and  thyroid  gland.  At  the  lower  part  of  the  neck,  after 
receiving  eonie  lymphatics  from  the  thorax,  they  unite  into  a  single  trunk,  which 
terminates  on  the  left  side,  in  the  thoracic  duct;  on  the  right  side,  in  the  right 
lymphatic  duct. 

Lympbatics  of  tok  Upper  Extremity. 

The  Lifmphatic  Gtmids  of  the  upijer  extremity  (fig.  2.50"^  ma^  \>(i  «a\^^v\\^«t^ 
into  two  sets,  superficial  and  dcep'. 


i. 


The  superficial  bfmphatic  glands  are  f€W,  and  of  smftll  size.  There  are 
occasionally  two  or  three  in  front  of  the  elbow,  and  one  or  two  above  the  internal 
condyle  of  the  humerus,  near  the  basilic  vein. 

The  deep  lymphatic  glands  are  abo  few  In  number.  In  the  forearm  a  few 
small  ones  are  occasionally  found  in  the  eotirfie  of  the  railial  and  iilnar  vessels; 
and  in  the  arm,  tlioro  is  a  chain  of  small  glands  along  tho  Inner  side  of  the 
brachial  artery. 


The  axillary  glands  are  oi  largo  size,  and  usually  ten  or  twelve  in  numWi*. 
A  rhnin  of  tlit'so  ;j[laTids  surrounds  the  axillary  vessels  imbeddejl  in  a  f|URntity  of 
loose  areolar  tissue;  they  receive  the  lymphatic  vessels  from  the  arm:  others  w* 
dispersed  in  the  areolar  tissue  of  the  axilla:  tlio  remaiiiikr  are  arranged  in  two 
series,  a  small  chain  running:  along  the  lower  border  of  the  Pectoralis  major,  as 
far  as  the  mammarj'  gland,  receiving  the  lymphatics  from  the  front  of  the  chejut 
and  m.%mma;  and  othcrfl  are  placed  alon;?  the  lower  margin  of  the  (wsterior  wall  of 
the  axilla,  which  receive  the  \yinpnt\cs  from  \W  \T\\oowwwnt  of  tl»e  back.     Tw^ 
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three  Bobclavian  Ijmpliatic  glands  are  placed  immediately  beneath  tho  clavicle; 
[it  is  through  these  that  the  axillary  and  deep  cervieal  ghmdd  coniraauicate  with 
'each  other.  One  is  fiigurcd  by  Mascagni  near  tho  umbilicus.  In  mahgnaut 
diseases,  tumours,  or  othtT  atfectiong  implicating  the  upper  part  of  the  back  and 
shoulder,  the  front  of  the  cheat  and  mamma,  the  upper  part  of  the  frout  and  side 
of  the  abdomen,  or  the  hand,  forearra,  and  arm,  the  axillary  glands  are  liable  to 
bo  found  enlarged. 

The  snper/iciai  lymphatics  of  the  upper  extremity   arise  from  the  skin  of 

,  the  hand,  aud  run  along  the  sides  of  the  fingers  chiefly  on  the  dorsal  surface  of  the 

Land;  they  then  pass  up  the  forearm^  and  subdivide  into  two  sets,  which  take  the 

course  of  the  subcutaneous   veinfl.     Those  from   the  inner  border  of  the  Land 

accorapaay  the  ulnar  veins  along  the  inner  side  of  the  forearm  to  the  bend  of  the 

elbow,  where  they  join  with  some  lymphatica  from  the  outer  side  of  the  forearm; 

they  then  follow   the   course  of  tho  basilic  vein,  communicate  with  the  glands 

I  immediately  above  the  elbow,  and  terminate  in  the  axiUary  glands,  joining  with 

;  the  deep  lymphatics.     The  superficial  lymphatics  from  the  outer  and  back  part  of 

Ltlie  hand  accompany  the  radial  veins  to  the  bend  of  the  elbow.     They  are  leas 

I  numerous  than  the  preceding.     At  the  bend  of  the  elbow,  the  greater  number 

Moin    the   basilic   group;  the  rest  ascend  w^ith  tho  cephalic  vein  on   the  outer 

[  side   of   the    arm,  some    crossing   the    upper  part  of  the   Biceps    obliquely,   to 

tenmnate  in  the  axillary  glands,  whilst  one  or  two  accompany  the  cephalic  vein 

ill  the  cellular  interval  between  the  Pcctoralis  major  and  Deltoid,  and  enter  the 

I  subclavian  lympliatic  glands. 

The  deep  it/mphafics  of  the  upper  extremity  accompany  the  deep  blood-vessels* 
[In  the  forearm,  they  consist  of  three  sets,  corresponding  with  the  radial,  ulnar, 
land  interosseous  arteries;  they  pass  through  the  glands  occasionally  found  in  the 
[course  of  those  vessels,  and  communicate  at  intei'vals  with  the  superficial  lymphatics. 
I  their  course  upwards,  some  of  tbera  pass  through  the  glands  which  He  upon  the 
liial  artery;  they  then  enter  the  axillary  and  subclavian  glands,  and  at  the  root 
the  uL'ck  terminate,  on  tho  left  side,  in  the  thoracic  duct-,  and  on  the  right  side 
I  in  the  right  lymphatic  duct. 


I 
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Lympuatics  of  the  Lower  Extremitt, 

The  Lymphalic  G I  amis  of  the  lower  extremity  may  be  subdivided  into  two 
sets»  superficial  and  deep;  the  former  are  confined  to  the  inguinal  region. 

The  superjicial  inguinal  glands,  placed  immediately  beneath  the  integument, 
are  of  large  size,  and  vary  from  eight  to  ten  in  number.  They  are  divisible  into 
two  groups;  an  upper,  disposed  irregularly  along  Poupart's  ligament,  which 
receive  the  lymphatic  vessels  from  tho  integument  of  the  scrotum,  penis,  parietes 
of  the  abdomen,  periniKum,  and  gluteal  regions;  and  an  inferior  group,  which 
surround  the  saphenoui!  opening  in  the  fascia  lata,  a  few  being  sometimes  con- 
tinued along  the  saphenous  vein  to  a  variable  extent.  The  latter  receive  the 
superficial  lymphatic  vessels  from  the  lower  extremity.  These  glands  frequently 
become  enlarged  in  diseases  implicating  the  parts  i'rom  which  their  lymphatics 
originate.  Thus,  in  malignant  or  syphilitic  aficctions  of  the  prepuce  and  penis, 
or  of  the  labia  majora  in  the  female,  in  cancer  scroti,  in  abscess  in  the  perinseum, 
or  in  any  other  disease  aifecting  the  integument  and  superficial  structures  in  those 
parts,  or  the  sub-umbilical  part  of  the  abdomen  or  gluteal  region,  the  upper  chain 
of  glands  is  almost  invariably  enlarged,  the  lower  chain  being  implicated  in 
diseases  affecting  the  lower  limh. 

The  deep  If/mphatic  glands  are,  the  anterior  tibial,  popliteal,  deep  inguinal, 
gluteal,  and  ischiatic. 

The  anterior  tibial  gland  is  not  constant  in  its  existence.  It  is  generally  found 
by  the  side  of  the  anterior  tibijil  artery,  upon  the  interosseous  membrane  at  the 
upper  part  of  the  leg.     Occasionally,  two  glands  are  found  in  thia  ^ilwvJU'svi. 

The  deep  popliteal  glands^  four  or  five  in  number,  are  o"?  atna\V^\ie\X\v'£^«>iX'c^^^'^^ 
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the  popliteal  vessels,  imbedded  in  the 
ccIIijUu*  tissue  ami  fat  of  the  popliteal 
Bpace. 

The  (hep  ingttinal  glands  are  placed 
l>citeath  the  docp  fuscia  aiimiid  tlm  femorul 
urtery  imd  vein.  Thty  are  of  small  size, 
and  communicate  with  the  superficial 
inguinal  glands  through  the  saidicnous 
opening. 

The  {flu teal  and  ischiatic  glands  are 
plnwd,  the  former  above,  the  latter  Uelow 
the  Pyriformia  muscle,  resting  on  their 
corresponding  vessels  a»  they  pass  through 
the  great  eacro-sciatic  foramen. 

The  Li/mphatics  of  the  lower  extre- 
mity, like  the  veins,  may  he  divided  into 
two  seta,  superficial  and  deep. 

The  superficial  tiftnphafics  are  phiced 
between  the  integument  and  superficial 
fascia,  and  are  divisible  into  two  groups, 
an  intenml  group,  which  follow  the 
course  of  tlie  internal  tiuphcnous  vein; 
and  an  external  group,  wbich  accom- 
pany the  external  saphenous.  The 
infenmf  group,  the  larger,  commence 
on  the  inner  side  and  dorsum  of  the 
foot;  they  pass,  eomo  in  front,  and 
some  behind  the  inner  ankle,  run  up  tlio 
leg  with  the  internal  saiihenous  vein,  pass 
with  it  behind  the  iuner  condyle  of  the 
femur,  and  accompany  it  to  the  groin, 
where  they  terminate  in  the  group  of  in- 
guinal glands  which  surround  the  i^^phen- 
ous  opening.  Some  of  the  cflTerent  vessels 
from  these  phinda  pierce  the  crihrifonn 
fawciu  and  sheath  of  the  femontl  vessels, 
and  terminate  in  a  lymjdiatic  gland 
contained  in  the  femortil  canal,  tlius 
eatJibHshing  a  communication  between 
tlic  lymphatics  of  the  lower  extremity 
and  tho^e  of  the  trunk;  othertH  pierce  the 
fascia  lata,  and  join  the  deep  inqiiinal 
glands.  The  external  group  arise  from 
the  outer  side  of  the  foot,  ascend  in 
front  of  the  leg,  and,  just  below  the 
knee,  cross  the  tibia  from  without  In- 
wards, to  join  the  lymphatics  on  the 
inner  side  of  the  thigh.  Others  com- 
mence on  the  outer  fide  of  the  foot, 
pass  behind  the  outer  maiteolus,  and 
accompany  the  external  saphenous  vein 
along  the  back  of  the  leg,  where  they 
enter  the  popliteal  glands. 

The  drvp  Ij/mpliatics  of  the  lower  ex- 
tremity are  few  in  number,  and  accompany 
the  df'cp  blood- vessels.     In  the  leg,  they 
consist  oi'  tJircc  sets,  the  uiilcvioT  ubVai 
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peroneal,  and  posterior  tibial,  which  accompany  the  corresponding  blood-vessels, 
two  or  three  to  each  artery;  tliey  ascend  with  the  blcKnl- vessels,  and  enter  the 
lymphatic  glands  in  the  popliteal  space;  the  efferent  vessels  from  these  glanda 
accompany  the  femoral  vein,  and  join  the  deep  inf^uinal  glands;  from  these,  the 
vessels  pass  beneath  Poupart's  ligament,  and  communicate  with  the  chain  of  glanda 
surrounding  the  external  iliac  vessels. 

The  deep  lymphatics  of  the  gluteal  and  ischiatic  regions  follow  the  course  of 
the  blood-vessels,  and  join  the  gluteal  and  iachiatic  glands  at  the  great  sacro- 
eciatic  foramen. 

Lymphatics  of  the  Pelvis  akd  Abdomen. 

The  {feep  lymphatic  glands  in  the  pelvis  arc^  the  external  iliac,  the  internal 
iliac,  and  the  sacral.     Those  of  the  abdomen  are  the  lumbar  glaads. 

The  external  iliac  fflands  form  an  uninterrupted  chain  round  the  external  iliar 
vessels,  three  being  phicod  round  the  commencement  of  the  vessel  just  l>ehind  the 
crural  arch.  They  comnmnicate  below  with  the  femoral  lymphatics,  and  above 
with  the  lumbar  glands. 

The  internal  iliac  ff lands  surround  the  internal  iliac  vessels;  they  receive  the 
lymphatics  corresponding  to  the  branches  of  the  internal  iliac  artery,  and  commu- 
nicate with  the  lumbar  glaudw. 

The  sacral  glands  occupy  the  sides  of  the  anterior  surface  of  the  sacrum, 
some  being  situated  in  the  mcso-rectal  fold.  These  and  the  internal  iliac 
glands  become  greatly  enlarged  in  malignant  disease  of  the  bladder,  rectum,  or 
uterus. 

The  lumbar  glands  are  very  numerous;  they  are  situated  on  the  front  of  the 
larohar  vertebrae,  surrounding  the  common  iliac  vessels,  the  aorta,  and  vena  cava; 
they  receive  the  lynifduitic  vessels  from  the  lower  extremities  and  pelvis,  as  well 
as  from  the  testes  and  some  of  the  abdominal  viscera;  the  etferent  vessels  from 
these  glands  unite  into  a  few  large  trunks,  which,  with  the  lactcals,  form  the  com- 
mencement of  the  thoracic  duct.  In  some  cases  of  malignant  disease,  these  glands 
become  enormously  enlarged,  complftely  surrounding  the  aorta  and  vena  cava, 
and  occasional ly  greatly  contracting  the  calibre  of  those  vessels.  In  all  cases  of 
malignant  disease  of  the  testis,  and  in  nmlignant  disease  of  the  lower  limb,  before 
any  operation  is  attempted,  careful  examination  of  the  abdomen  should  be  made, 
in  order  to  ascertain  if  any  enlargement  exists;  and  if  any  should  be  detected,  all 
operative  measures  should  be  avoided,  as  fruitless. 

The  It/mp/iatics  of  (he  pelvis  and  abdomen  may  be  divided  into  two  sets, 
superficial  and  deep. 

The  superficial  It/mphatics  of  the  walls  of  ike  ahdamen  and  pelvis  follow  the 
course  of  the  fjuperficial  blood-vessels.  Those  derived  from  the  integument  of  the 
lower  part  of  the  abdomen  below  the  umbilicus,  follow  the  course  of  the  superficial 
epigastric  vessels,  and  converge  to  the  superior  group  of  the  superficial  inguinal 
jglands;  the  deep  set  accompany  the  deep  epigastric  vessels,  and  communicate  with 
external  iliac  glands.  The  Huperficial  lymphatics  from  the  sides  and  lumbar 
part  of  the  abdominal  wall  wind  round  the  crest  of  the  ilium,  accoin]>anying  tho 
superficial  circumflex  iliac  vessels,  to  join  the  superior  group  of  the  superficial 
inguinal  glands;  the  greater  number,  however,  run  backwards  along  with  tho 
ilio-lunibar  and  Iwrnliar  vessels,  to  join  the  lumbar  glanda. 

The  superficial  Irpnplwtics  of  the  gluteal  region  turn  horizontally  round  tho 
outer  side  of  the  nates^  and  join  the  superficial  inguinal  glands. 

The  superjjcial  hpnphalies  of  the  scrotum  and  perimenm  follow  the  course  of 
the  external  pudic  vessels,  and  terminate  in  tho  superficial  inguinal  glands. 

The  superficial  h/mpkatics  of  the  penis  occupy  the  sides  and  dorsum  of  the 
organ,  the  latter  receiving  the  lymphatics  from  the  skin  covering  the  glans  penis; 
they  all  converge  to  the  upper  chain  of  the  superficial  inguinal  glands.     The  deep 
lymplmtio  vessels  of  the  penis  follow  the  course  of  the  internal  \h\iA\c  NVia^s^s,  ^sv^ 
join  the  internal  iliac  glands. 


3 


The  efferent  vessels  from  tlic  imguinal  glands  enter  tbe  pelvig  beneath  Poupart'a 

ligament,  where  they  He  io  close  relation  with  (he  femoral  vein;  they  then  p»*i 

through  the  chain  of  glaud»  surrounding  the  external   ilriic   vessels,  and  finally 

terminate  in  tlie  lumbar  glands.    They  receive  Uie  deep  eitigaatric,  ch'cumflcx  iliac, 

&nd  tUo-iumbaT  fymphiitica. 

The  iymphatks  of  the  bladder  arv^e  ?rom  V\ie  ^nCvt^  wxAwya  ^t  Niia  <^r^an;  the 
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roatcr  number  run  beneath  the  peritoneum  on  its  posterior  gurface^  and,  after 
Ipassing  through  the  lymphatic  {glands  in  that  situation,  join  with  tlie  lymphatics 
I  from  the  prostate  aud  vesieulaj  scminales,  and  enter  the  internal  iliac  glands. 

The  iifmphatics  of  the  reef  urn  are  of  large  sizej  after  paasing  through  some 
Ismail  glandtj  that  lie  upon  its  outer  wall  and  in  the  meso-rectum,  they  pass  to  the 
[sacral  or  lumbar  glands. 

The  iifmphatics  of  the  uterus  consist  of  two  sets,   superficial  and  deep;  the 

LformtT  being  placed  beneath  the  peritoneum,   the   latter  in  the  substance  of  the 

The  lymphatics  of  the  cervix  uteri,  together  with  those  from  the  vagina, 

ater  the  internal  iliac  and  sacral  glands;  those  from  the  body  and  fundus  of  the 

[uterus  pass  outwards  in  the  broad  ligaments,  and,  being  joined  by  the  lyniphatica 

from  the  ovaries,  broad  ligaments,  and  Fallopiau  tubes,  ascend  with  the  ovarian 

vessels  to  open  into  the  lumbar  glands.     In  the  unimpregnated  uterus,  they   are 

small;  but  during  gestation,  they  become  very  greatly  enlarged. 

The  lipnphaties  of  the  testicle  couBist  of  two  sets,  superficial  and  deep; 
jtlie  former  commence  on  the  surface  of  the  tunica  vaginalis,  the  latter  in  the 
epididymis  and  body  of  the  testis.  They  form  several  large  trunks,  whii-h 
I  ascend  with  the  spermatic  cord,  and  accompany  the  spermatic  vessels  into  the 
[abdomen,  op«?n  into  the  lumbar  glanda;  hence  tlie  enlargement  of  these  glands  in 
tmah'gnaut  disea.-ie  of  the  testis. 

The  lymphatics  of  the  kidney  arise  on  the  surface,  and  also  in  the  interior  of 
[the  organ;  they  join  at  the  kilns,  and,  after  receiving  the  lymphatic  veasela  from 
[the  ureter  and  suprarenal  eajiaule,  open  into  the  lumbal*  glanda. 

The  lymphatics  of  the  liver  are  divisible  into  two  sets,  superficial  and  deep. 
I  The  former  arii*u  in  the  sub-peritoneal  areolar  tissue  over  the  entire  surface  of  the 
lorgau.  Those  on  the  convex  surface  may  be  divided  into  four  groups:  J.  Those 
which  pa«s  from  behind  forwards,  consisting  of  three  or  four  branches,  which 
ascend  in  the  longitudinal  ligament,  and  unite  to  form  a  single  trunk,  which  passes 
^.  up  between  the  iibres  of  the  Diaphragm,  behind  the  eusiform  cartilage,  to  enter 
^■ilie  anterior  mediastinal  glands,  and  finally  ascends  to  the  root  of  the  nock,  to 
^■ierrainate  in  the  right  lymphatic  duct,  2,  Another  group,  which  also  inchne 
^■from  behind  forwards,  are  reflected  over  the  anterior  nuu-gin  of  the  liver  to  its 
^■under  surface,  and  from  thence  pass  along  tlio  longitudinal  fissure  to  the  glanda 
H^tn  the  gastro-hepatic  omentum.  3.  A  third  group  iucline  outwards  to  the  right 
|Blateral  ligament,  and  uniting  into  one  or  two  large  truuks,  pierce  the  Diaphragm, 
■■  and  run  along  its  upper  surface  to  enter  the  anterior  mediastinal  glands;  or, 
instead  of  entering  the  thorax,  turn  inwards  across  the  crus  of  the  Diaphragm, 
^Land  open  into  the  commencement  of  the  thoracic  duct.  4.  The  fourth  group 
■"Incline  outwards  from  the  surface  of  the  left  lobe  of  the  liver  to  the  left  lateral 
H  ligament,  pierce  the  Diaphragm,  aud  paasing  forwards,  terminate  in  the  glands  in 
™^the  anterior  mcdtastiniim. 

The  superjicial  lymphatics  on  the  under  surface  of  the  liver  are  divided  into 
H  three  sets:  i*  Those  on  tlic  right  side  of  the  gall-blatlder  enter  the  lumbar  glanda. 
^B9.  Those  surrounding  the  gall-bladder  form  a  remarkable  plexus:  they  accompany 
^vilie  hepatic  vessels,  and  open  into  the  glauds  in  the  gastro-hepatic  omentum. 
V  3-  Those  on  the  left  of  the  gall-bladder  pass  to  the  (esophageal  glands,  and  to  the 

glands  which  are  situated  along  the  lesser  curvature  of  the  stomach. 
nj  The  deep  lymphatics  accompany  the  branches  of  the  portal  vein  and  the  hepatic 
||Biu*tery  and  duct  through  tht^  Bubstance  of  the  liver;  passing  out  at  the  trans v^erse 
^Kfissure,  they  enter  tlie  lymjihatic  glanda  along  the  lesser  curvature  of  the  stomach 
^Pand  behind  the  pancreas,  or  join  with  one  of  the  lacteal  vessels  previous  to  its 
termination  in  the  thoracic  duct. 

The  lymphatic  glands  of  the  stomach  are  of  small  size;  they  are  placed  along 
JBthe  lesser  and  greater  curvatures,  some  within  the  gastro-splenic  omentum,  whilst 
^■others  surround  the  cardiac  aud  pyloric  orifices. 

The  lymphatics  of  the  siomufh  consist  of  two  set^,  BUperficvBl  tt&*i  itife-^*,  ^^ 
former  origijmting  in  the  subserous,  and  the  latter  in  t"be  Bvibmucouft  to^X..    TVir:^ 
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follow  tlie  course  of  the  blood'TCssels,  and  may,  consequently,  bo  arranged  into 
three  groups*  The  Jirst  group  accompany  the  coronnry  vessels  alon^:  the  leaser 
curvature,  receiving  branches  from  both  surfaces  of  iho  orffaii,  and  pass  to  the 
glands  artnirul  the  pylorus.  The  second  group  pass  from  tiie  great  end  of  the 
stomach,  accompany  the  vasa  l>revia,  and  enter  the  spleuic  lymphatic  glands. 
The  third  group  run  along  tlie  greater  curvature  with  the  right  gaatro-epi ploic 
vessels,  and  tertninate  at  the  root  of  the  mesentery  in  one  of  the  principal  lacteal 
vessels. 

The  hjmphatic  glands  of  the  spleen  occupy  the  hiluB.  Its  It/mpkatic  vessels 
consist  of  two  sets,  superficial  and  deep;  the  foriner  are  placed  l>eneath  its 
peritoneal  covering,  the  latter  in  the  substance  of  the  organ  i  they  accompany  the 
blood-vessels,  passing  through  a  series  of  small  glands,  and  after  receiving  the 
lymphatics  from  the  pancreas,  ultimately  pass  into  the  thoracic  duct. 

The  LrsrpHATic  Ststem  of  the  Intestineb. 

The  lymphatic  glands  of  the  small  intestine  are  placed  between  the  layers  ol 

the  mesentery,  occupying  the  mcsltes  formed  by  the  j*uperior  mesenteric  vessel?, 
and  hence  called  mesenteric  glands.  They  vary  in  number  fn>m  a  hundred  to  a 
hundred  and  fifty;  and  in  size,  from  that  of  a  pea  to  that  of  a  small  almond. 
These  glands  are  most  numerous,  and  largest,  superiorly  netur  the  duodenum,  and 
inferiorly  opposite  the  termination  of  the  ileum  in  the  colon.  This  latter  grotip 
becomes  greatly  enlarged  and  infiltrated  with  deposit  in  cases  of  fever  accom- 
panied  with  ulceration  of  the  intestines. 

The  (gmphatic  glands  of  the  large  intestine  are  much  less  numerous  than  the 
mesenteric  glands;  they  are  situated  along  the  vascular  arches  formed  by  the 
arteries  previous  to  their  distribution,  and  even  sometimes  upon  the  intestine 
itself.  They  arc  fewest  in  number  along  the  transverse  colon,  where  they  form 
an  uninterrupted  chain  with  the  mesenteric  glands. 

The  lymphatics  of  the  small  intestine  are  called  lacteah^  from  the  milk-white 
fluid  they  usually  contain;  they  consist  of  two  sets,  superficial  and  deep;  the 
former  lie  beneath  tlie  peritonea!  coat,  taking  a  longitudinal  course  along  the 
outer  side  of  the  intestine;  the  latter  occupy  the  submucous  tissue,  and  course 
transversely  round  the  intestine,  accompanied  by  the  branches  of  the  mesenteric 
vessels:  they  pass  between  the  layers  of  the  mesentery,  enter  the  mesenteric 
glands,  and  finally  unite  to  form  two  or  three  large  trunks,  which  terminate  in 
the  thoracic  duct. 

The  h/mphafics  of  the  large  intestine  consist  of  two  seta;  those  of  the  ciccain, 
ascending  and  transverse  colon,  whieh,  after  passing  througli  tfieir  jiroper  glands, 
enter  the  mesenteric  glands;  and  those  of  the  descending  colon  and  rectum,  which 
pass  to  the  lumbar  glands. 

TuE  Lymphatics  op  the  Thorax. 

Tlie  deep  lymphatic  glands  of  the  thornjcare.  the  intercostal,  inicmal  mammarj, 
anterior  mediastinal,  and  posterior  mediastinal. 

The  intercostal  glands  are  small,  irregular  in  number,  and  situated  on  each 
side  of  the  npine,  near  the  costo- vertebral  articulations,  some  being  placed  between 
the  two  planes  of  intercostal  muscles. 

The  intern  fti  mam  mart/  glands  are  placed  at  the  anterior  extremity  of  each 
intercostal  space,  by  the  side  of  the  internal  mamnmry  vessels. 

The  anterior  mediastinal  glands  are  placed  in  the  loose  areolar  tiseue  of  the 
anterior  mediastinum,  some  lying  upon  the  Diaphragm  in  front  of  tlie  pericardium, 
and  others  round  the  great  vessels  at  the  base  of  the  heart. 

The  posterior  mediastinal  glands  are  situated  in  the  areolar  tissue  in  the 
posterior  mediastinum,  forming  a  continuous  chain  by  the  side  of  the  soria  and 
(esophagus;  they  conmninicate  on  each  side  with  the  intercostal,  below  with  tlie 
lumbar  glands,  and  above  with  the  deep  cervical. 
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The  Jtuperjicial  lymphatics  of  the  front  of  tke  thorax  run  across  the  great 
■Pectoral  muscle,  and  those  on  the  back  part  of  this  cavitj  lie  upon  the  Tiapeziua 
Iknd  Lfttisaimus  dorsi;  tliey  all  converge  to  the  axillary  glands.  The  lymphatics 
[from  the  mamma  mn  along  the  lower  border  of  the  Poctoralis  major,  through  a 
IchaJQ  of  small  l3-mphRtie  glands^  and  communicate  with  the  axillary  glands. 

The  deep  lymphatics  of  the  thorax  are  the  intercostal,  internal  mammary,  and 
[diaphragmatic. 

The  intercostal  lymphatics  follow  the  course  of  the  intercostal  vesaels,  receiving 
[lymphatics  IVom  the  Intercostal  muscles  and  pleura;  they  pass  backwards  to  the 
Ispine,  and  unite  with  lymphatics  from  the  back  part  of  the  thorax  and  spinal  canal. 
[After  traversing  the  intercostal  glands,  they  incline  down  the  epinCj  and  terminate 
[in  the  thoracic  duct. 

Tlie  internal  mamman/  lymphatics  follow  the  course  of  the  internal  mammary 
Ivesseb;  they  commence  in  the  miiaclea  of  the  abdomen  above  the  umbilicus, 
I  communicating  with  the  epigastric  lymphatics,  ascend  between  the  fibres  of  the 
iPiaphragm  at  its  attachment  to  the  ensiform  appendix,  and  in  their  course  behind 
lihe  co8tal  cartilages  arc  joined  by  the  intercostal  lymphatici*,  terminating  on  the 
right  side  in  the  right  lymphatic  duct,  on  the  left  side  in  the  thoracic  duct. 

The  lymphatics  of  the  Diaphragm  follow   the   course  of  their   corresponding 
Ivessels,  and   terminate,  some   in   front,  in   the  anterior  mediastinal   and  internal 
oammary  glands^  some  behind  in  the  intercostal  and  hepatic  lymphatics. 

The  bronchial  glands  are   situated  rownd   the   bifurcation  of  the  trachea  and 

roots  of  the  lungs.     They  are  ten  or  twelve  in  number,  the  largest  being  placed 

opposite  the  bifurcation  of  the  trachea,  the  smallest  round  the  bronchi  and  their 

■primary  divisions  for  some  little  distance  within  the  substance  of  the  lungs.     In 

linfancy,  they  present  the  same  appearance  as  lymphatic  glands  in  other  situationB, 

I  in  the  adult  they  assume  a  brownish  tinge,  and  in  old  age  a  deep  black  colour. 

Occasionally  they  become  sufficiently  enlarged  to  compress  and  narrow  the  canal 

jf  tlie  bronchi;  and  they  are  often  the  seat  of  tubercle  or  deposits  of  phosphate 

nf  lime. 

The  lymphatics  of  the  lung  consist  of  two  sets,  superficial  and  deep:  the 
Ibrmer  are  placed  beneath  the  pleura,  forming  a  minute  plexus,  which  covers  the 
Dtiter  surface  of  the  lung;  the  latter  accompany  the  blood-vessels,  and  run  along 
Ithe  bronchi:  they  both  terminate  at  the  root  of  the  lungs  in  the  bronchial  glands. 
The  etferent  vessels  from  these  glands,  two  or  three  in  number,  ascend  upon  the 
rachea  to  the  root  of  the  neck,  traverse  the  tracheal  and  cesophageal  glands,  and 
erminnte  on  the  left  side  in  the  thoracic  duct,  and  on  the  right  side  in  the  right 
[lymphatic  duct. 

The  cardiac  lymphatics  consist  of  two  Bets,  superficial  and  deep;  the  former 
^ftrise  in  the  subserous  areolar  tisHue  of  the  surface,  and  the  latter  beneath  the 
aternal  lining  membrane  of  the  heart.  They  follow  the  course  of  the  coronary 
bIs;  those  of  the  right  side  unite  into  a  trunk  at  the  root  of  the  aorta,  which, 
Bcending  across  the  arch  of  that  vessel,  passes  backwards  to  the  trachea,  upon 
rhieh  it  ascends,  to  terminate  at  the  root  of  the  neck  in  the  right  lymphatic  duct. 
Those  of  the  left  side  unite  into  a  single  vessel  at  the  base  of  the  heart,  which, 
passing  along  the  pulmonary  artery,  and  traversing  some  glands  at  the  root  of  the 
»rta»  ascends  on  the  trachea  to  terminato  in  the  thoracic  duct. 

The  thymic  lymphatics  aris^e  from  the  spiual  surface  of  the  thymus  gland,  and 
enninate  on  each  side  in  the  internal  jugular  veins. 

The  thyroid  lymphatics  arise  from  either  lateral  lobe  of  this  organ;  they 
on  verge  to  form  a  short  trunk,  which  terminates  on  the  right  side  in  the  right 
(rmphatic  duct,  on  the  left  Hide  in  the  thoracic  duct. 

The  lymphatics  of  the  a-sophagus  form  a  plexus  round  that  tube,  traverj«o 
the  glands  in  the  posterior  mediastinum,  and,  after  communicating  with  the 
pulmonai-y  lymphatic  vessels  near  the  roots  of  the  lungs,  terminate  in  the  thoracic 
duct. 

II  n 
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Nervous  System, 

rrillE  Nerrona  System  consists:  I.  of  a  series  of  connected  centra!  organ?,  onlleil, 
A  collectively,  the  cerebrospinal  centre^  or  axis;  2.  of  the  ganglia;  and,  3. of 
the  nerves. 

The  cerebrospinal  portion  of  the  nervous  system  includes  the  brain  and  spinal 
cord,  with  the  nerves  connected  with  them,  and  the  ganglia  seated  upon  those 
nerves.  It  was  distinguished,  hy  Btchat,  as  the  nervous  system  of  animal  life. 
It  includes  those  ncrvoua  organs  which  are  more  immmediately  connected  with 
the  mental  processes,  as  volition  and  sensation;  but  this  portion  of  the  nervous 
system  id  also  concerned  in  many  nervoua  actions,  with  which  the  mind  has  no 
connection. 

The  ganglionic  or  sgmpathetic  system  consists  of  a  double  chain  of  ganglia 
connected  by  nervous  cords,  jiituate  along  the  spinal  column.  Nerves  derived 
fi'oui  these  ganglia  proceed  to  the  viscera  in  the  thoracic,  abdominal,  and  pelvic 
cavities;  and  these  nerves  have,  again,  ganglia  developed  on  them.  This  system 
was  distinguished,  by  Bichat,  as  the  nervous  system  of  organic  life.  It  h  less 
immediately  connected  with  the  mind,  appearing  to  be  more  closely  concerned 
with  the  processes  of  organic  life  than  the  cerehro-spinal  system  is. 

The  several  organs  of  the  nervous  B3'Btem  are  composed  of  two  different 
substances,  which  ditfer  from  each  other  in  density,  in  colour,  in  their  minute 
structure,  and  in  their  chemical  composition.  They  are  called  the  vesicular  nervous 
matter,  and  the  libroua  nervous  matter.  The  former  is  often  called  the  grey  or 
eineritious  substance;  and  the  latter,  the  white  or  medullary, 

Tljo^/?AroM*  nervous  matter  is  most  extensively  diffused  throughout  the  IkmIv, 
It  Ibrms  a  large  portion  of  the  nervous  centres,  either  alone,  or  mixed  witli 
vesicular  matter;  and  is  the  principal  constituent  of  the  nerves  which  connect 
tliem  with  the  various  tissues  nud  organs. 

The  vesicular  nervovs  matter  is  usually  known  by  its  soft  consistence,  and  dark 
reddish-grey  colour;  it  is  generally  collected  into  ransses  intermingled  with  the 
fibrous  structure,  in  various  parts  of  the  brain  and  spinal  cord,  and  in  the  serenJ 
ganglia. 

Chemical  Composition.  The  following  analysis,  by  Lassargne,  repreaenta  the 
relative  proportion  of  the  different  constituents  composing  the  grey  and  white 
matter  of  the  brain. 

Grey.        White. 

Water 85*2     .     73*0 

Albuminous  matter 7*5     ,       9*9 

Colourless  fat i"0     -      13*9 

Kcd  fnt  .,,.,...  .  37  •  °'9 
Osmazome  and  lactates  ....  t'4  •  ^'O 
Phosphates i'2     ,        1*3 


lOO'O 
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It  appears  from  this  analysis,  that  the  cerebral  substance  consists  of  albumen, 
dissolved  in  water,  combined  with  fatty  matters  and  salts.  The  fatty  matters, 
according  to  Fremy,  consist  of  cerebric  acid,  which  is  most  abundant,  cholesteiiii» 
oleophoFphoric  acid,  and  oiein,  margarin,  and  traces  of  their  acids.  The  ame 
analyst  states,  that  the  fat  contained  in  the  brain  is  confined  almost  exclusively  to 
the  whit©  substance,  «md  that  its  colour  becomes  lost  when  the  fatty  matters  ar« 
removed.  According  to  Vauquelin,  the  cord  contains  a  larger  proportion  of  fat 
tknn  the  brain;  and,  accovdin}if  to  L'lleritier,  the  nerves  contain  more  albntnen 
and  nwre  soft  fat  than  the  brain. 
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Microscopic  Structure,  The  fibrous  nervous  matter  consists  of  two  different 
kinds  of  nerve  fibres,  whicli  are  distinguished  as  the  tubular  fibre,  and  the  gela- 
tinous fibre.  In  most  nerves  these  two  kinds  are  intermingled;  the  tubular 
fibres  being  more  numerous  in  the  nerves  of  the  cerebro- spinal  system,  the  ge- 
latinous predominating  in  the  nerves  of  the  sympathetic  system. 

The  tubular  fibres  appear  to  consist  of  tubules  of  simple  membrane,  homogeneous 
in  structure,  and  analogous  to  the  sarcolemma  of  striped  muscle.  Within  is  the 
proper  nerve  substance,  composed  apparently  of  two  different  materials;  the  central 
part,  which  occupies  the  axis  of  the  nerve  tube,  is  a  transparent  material,  termed 
the  axis-cylinder  I  while  the  outer  portion,  which  forms  a  tube  within  the  tubular 
membrane,  enclosing  the  axis-cylinder,  is  usually  opaque  and  dimly  granular,  as 
if  from  a  kind  of  coagulation;  it  is  generally  known  as  the  white  substance 
of  Schwann,  The  peculiar  white  appearance  of  the  cerebro-spinal  nerves  is 
principally  due  to  the  large  amount  of  the  white  substance  of  Schwann  which  they 
contain.  It  is  probable  that  the  essential  element  of  the  nerve-tube  is  the  axis- 
cylinder,  the  tubular  membrane  and  white  substance  of  Schwann  affording 
mechanical  protection  to  this  substance,  and  insulating  it  from  the  constituent 
parts  of  the  neighbouring  fibres. 

In  a  perfectly  fresh  state,  the  nerve-tubes  present  the  appearance  of  simple 
membranous  tubes,  perfectly  cylindrical,  and  containing  a  transparent  and  ap- 
parently homogeneous  material;  but  shortly  after  death,  when  pressed  or  separated 
by  coarse  manipulation,  they  undergo  changes  which  render  it  probable  that  their 
contents  are  composed  of  the  two  materials  above  mentioned,  for  the  fine  outline 
of  the  previously  cylindrical  tube  is  exchanged  for  a  dark  double  contour,  the 
outer  line  being  formed  by  the  tubular  sheath,  the  inner  by  the  white  substance  of 
Schwann,  at  the  same  time  the  granular  material  collects  into  small  masses  which 
distend  the  tubular  membrane  at  irregular  intervals,  while  the  intermediate  spaces 
collapse,  giving  the  fibres  a  varicose  or  beaded  appearance.  In  the  brain,  spinal 
oord,  and  nerves  of  special  sense,  the  tubes  are  very  apt  to  exhibit  this  change, 
owing  to  the  extreme  thinness  of  the  tubular  membrane,  and  to  a  diminished  con- 
sistence of  the  contained  nervous  matter.  The  contents  of  the  nerve-tubes  are 
extremely  soft,  for  when  subjected  to  slight  pressure  they  readily  pass  from  one 
part  of  the  tube  to  another,  and  often  cause  a  bulging  at  the  side  of  the  tube. 
The  contents,  also,  readily  escape  on  pressure  from  the  extremities  of  the  tube, 
assuming  the  appearance  and  form  of  globules,  which  consist  of  a  transparent 
central  part,  surrounded  by  a  layer  of  the  white  substance  of  Schwann,  marked 
by  its  double  contour. 

The  nerve  fibres  vary  in  size;  they  are  largest  within  the  trunk  and  branches 
of  the  nerves,  measuring  from  ,  oVo  ***  ToVo  ^^  ***  inch.  Thoy  become  gradually 
smaller  as  they  approach  the  brain  and  spinal  cord,  and  usually  also  in  the  tissues 
in  which  they  are  distributed.  In  the  grey  matter  of  the  brain  and  spinal  cord, 
they  seldom  measure  more  than  ^qI^q  to  jToT^  of  an  inch. 

The  gelatinous  fibres  constitute  the  main  part  of  the  trunk  and  branches 
of  the  sympathetic  nerve,  and  are  intermingled  in  various  proportions  in  the 
cerebro-spinal  nerves.  When  collected  together  in  great  numbers,  they  exhibit 
a  yellowish-grey  colour.  They  are  flattened,  soft,  and  homogenous  in  appearance, 
containing  nuclei,  of  a  round  or  oval  form,  arranged  at  nearly  equal  distances, 
and  frequently  presenting  nucleoli.  They  vary  in  diameter,  from  g  ^^-^  to  -^^q^ 
of  an  inch,  and  resemble  much  the  fibres  of  unstriped  muscle.  Th(;y  differ  from 
the  tubular  fibres  in  their  smaller  size,  being  only  one-half  or  one-third  their  size, 
in  the  absence  of  the  double  contour,  their  apparently  uniform  structure,  and  their 
yellowish-grey  colour.  It  appears  probable,  that  these  nerves  are  composed  ex- 
clusively of  the  substance  which  corresponds  with  the  axis-cylinder  of  the  tubular 
nerves,  and  differ  from  them  in  not  possessing  the  tubular  membrane,  and  white 
substance  of  Schwann. 

The  vesicular  nervous  substance  is  distinguished  by  \ta  d«tV  t^^\^-^«^ 
colour,  and  soft  consistence.     It  is  found  in  the  brain,  spmsA.  cord,  Vkxv^  nwcvwx^ 
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gftnglia,  intermingled  with  the  fibrous  nervous  substance,  but  is  never  found  in  the 
nerves.  It  is  composed,  as  its  name  implios,  of  vesicles,  or  rorpu^clcs,  commonly- 
called  nerve  or  ganglion  corpuscles,  contuijiing  nuclei  and  nucleoli;  the  vesicles 
being  imbedded  either  in  a  linely  granular  substance,  as  in  the  brain,  or  in  a 
capsule  of  nucleated  cells,  as  in  the  ganglia.  Each  vesicle  consists  of  an  exceed- 
ingly deSicate  membranoua  wall,  enclosing  a  finely  granular  material,  part  of 
wliich  ia  occasionally  of  a  coarser  kind,  aud  of  a  reddish  or  yellow ish-browu 
colour.  The  nucleus  la  vesicular,  much  smaller  than  the  vesicle,  and  adherent  to 
Bome  part  of  its  interior.  The  nucleolus,  which  \9  enclosed  within  the  nucleus,  ia 
vesicular  in  form,  of  minute  size,  and  peculiarly  clear  and  brilliant.  The  nerve 
corpuscles!  vary  in  shape  and  size;  some  are  emaU,  spherical,  or  ovoidal,  with  an 
uninterrupted  outline.  These  forms  are  most  numerous  in  the  ganglia  of  the 
&yjnp.irliotic.  Othcrr!,  called  caudate  or  stellate  nerve-corpuscles,  are  cbaractcrised 
by  their  larger  size,  and  from  having  one  or  more  tail- like  processes  issuing  from 
them,  \vhich  occasionally  divide  and  sul>divide  into  numerous  branches.  These 
processes  are  very  delicate,  apparently  tubular,  and  contain  a  similar  granular 
piaterial  to  that  found  within  the  cor[)uscle.  Some  of  the  processes  terminate 
in  fine  transparent  filtres,  which  become  lost  among  the  other  elements  of  the 
nervous  tissue;  others  may  be  traced  until,  alitor  losing  their  granular  appearance, 
they  become  continuous  with  an  ordinary  nerve-fibre. 

The  Ganglia  may  be  regarded  as  separate  and  independent  nervous  centres,  of 
flmaller  size  and  less  complex  structure  than  the  brain,  connected  with  each  other, 
with  the  cerebro-spinal  axis,  and  with  the  nerves  in  various  situations.  They  are 
found  on  tlie  posterior  root  of  each  of  the  spinal  nerves;  on  the  posterior  or 
sensory  root  of  the  fifth  cranial  nerve;  on  the  facial  nerve;  on  the  glosao- 
pharyngeal  and  pneumogastric  nerves;  in  a  connected  series  along  each  ^ide  of 
the  vertebral  column,  forming  the  trunk  of  the  sympathetic;  on  the  bnmches  of 
that  nerve,  and  at  the  point  of  junction  of  those  branches  with  the  cerebro-spinal 
nerves.  On  section,  they  are  seen  to  consist  of  a  reddish-grey  substance,  tra- 
versed by  numerous  white  nerve-fibres:  they  vary  considerably  in  form  and  size; 
the  largest  are  found  in  the  cavity  of  the  abdomen;  the  smallest,  not  visible  with 
the  naked  eye,  exist  in  considerable  nurahera  upon  the  nerves  distributed  to  the 
different  viscera.  The  ganglia  are  invested  by  a  smooth  and  firm  closely-adhering 
membranous  envelope,  consisting  of  dense  areolar  tissue;  this  sheath  is  continuous 
with  the  neurilemma  of  the  nerves,  and  sends  numerous  processes  into  the  interior 
of  the  ganglia,  which  support  tlie  blood-vessels  supplying  its  suhstanee. 

In  structure,  all  ganglia  are  essentially  similar;  consisting  of  the  same 
structural  elements  as  the  other  nervous  centres,  viz.,  a  collection  of  vesicular 
nervous  mnifer^  traversed  by  tubular  and  gelatinous  nerve-Jihres.  The  vesicular 
nervous  matter  consists  of  uerve-cells  or  ganglion-globules,  most  of  which  appear 
free,  and  of  a  round  or  oval  form,  these  are  more  especially  seated  near  the 
surface  of  the  ganglion;  others  have  caudate  processes,  and  give  origin  to  nerve- 
fibres.  In  the  ganglia,  the  nerve-celU  are  usually  enclosed  in  a  capsule  of 
granular  corpuscles  and  fibres.  The  tubular  nerve-fibres  run  through  llie 
ganglion,  some  being  collected  into  bundles,  while  others,  separating  from  eadl 
othf  r  take  a  circuitous  course  among  the  nerve-cells  before  leaving  the  ganglia. 

The  Nerves  are  round  or  fliitlcncd  cords,  which  are  connected  at  one  end  with 
the  cerebro-spinal  centre  or  the  ganglia,  and  are  distributed,  at  the  other,  to  the 
various  textures  of  (he  Imdy  :  they  are  subdivided  into  two  great  classes,  the 
cerebro-spinal,  which  proceed  from  the  cerebro-spinal  axis,  and  the  sympathetic 
or  ganglionic  nerves,  which  proceed  from  the  ganglia  of  the  sympathetic.  Tl»e 
cerebro-spinal  are  the  nerrts  of  auimal  fife,  lieing  distributed  to  the  organs  of 
the  senses,  the  skin,  and  the  organs  of  locomotion  :  the  sympathetic^  or  gan- 
glionic nervca,  are  distributed  chiefly  to  the  viscera  and  blood-vesseln,  and  ars 
termed  the  nerves  of  organic  life. 

The  Cerehro-spinal  nerves  consist  of  numerous  nerve-fibres,  collected  together 
uiifl  euvlosed  m  a  mcmbi-anous  s\\eat\i.  X^mwWWwAU^  o(  primitive  fibres,  cnclocrd 
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in  a  tubular  gheatli,  is  called  a  funiculus :  if  the  nerve  is  of  email  size^  it  may 
consiHt  only  of  a  single  funiculus,  but  if  large^  the  funiculi  are  collected  togetlber 
into  larger  buudlt^t?  or  fu!?cicult;  aiid  areljoutid  together  in  a  common  membranous 
investment,  termed  the  sheath.  lu  structure,  the  common  sheath  investing  the 
whole  nerve,  as  well  as  the  septa  given  ofT  from  it,  which  eeparate  the  fasciculi, 
consist  of  areolar  tissue,  composed  of  white  and  yellow  elastic  Jibres,  the  latter 
existing  in  greatest  abimdance.  The  tubular  sheath  of  the  funiculi,  or  neurilemma^ 
consist  of  a  line,  smooth,  transparent  membrane,  which  may  be  easily  separated, 
in  the  fomi  of  a  tube»  from  the  fibres  it  eneloaes;  in  structure,  it  is,  for  the 
most  part,  a  simple  and  homogeuoua  traaspareot  film,  occaaionally  composed  ai' 
numeroys  minute  reticular  fibres. 

The  cerebro-spinal  nerves  consist  almost  exclusively  of  the  tubular  nerve-fibres, 
the  gelatinous  fibres  existing  in  very  small  proportion. 

The  blood-vessels  supplying  a  nerve  terminate  in  a  minute  capillary  plexus,  the 
vessels  composing  which  run,  for  the  most  part,  parallel  with  the  funiculi;  they 
arc  conrrected  together  by  short  transverse  vessels,  forming  narrow  oblong  meshes^ 
eiraihir  to  the  capillary  Bystem  of  muscle. 

The  nerve-iibres,  as  far  as  is  at  present  know^i,  do  not  eoaleace,  hut  pursue  an 
uninterrupted  course  from  the  centre  to  the  periphery.  In  separating  a  nerve, 
however,  into  its  component  funiculi,  it  may  be  seen  that  they  do  not  pursue  a 
perfectty  insulated  course,  but  occasionally  join  at  a  very  acute  angle  with  other 
fuuiculi  proceeding  in  the  same  direction;  from  which  again,  brunches  are  given 
ofl*,  to  join  again  in  like  manner  with  other  funiculi.  It  must  bo  remembered, 
however*  that  in  these  communications  the  nerve-tibrea  do  not  coalesce,  but  merely 
pavss  into  the  sheath  of  the  adjacent  nerve,  become  intermixed  with  tlie  nerve- 
fibres,  and  again  pass  on  to  become  blended  with  the  nerve-fibres  in  some  adjoining 
fasciculus. 
^K  Nerves,  in  their  course,  subdivide  into  branches,  and  these  frequently  commu- 
^H  tiicate  with  branches  of  a  neighbouring  nerve.  In  the  subdivision  of  a  nerve,  the 
^B  filaments  of  which  it  is  composed  are  continued  from  the  trunk  into  the  branches, 
^H  and  at  their  junction  with  the  branches  of  neighbouring  nerves,  the  filaments  pass 
^H  to  become  intermixed  with  those  of  the  other  nerve  in  their  further  progress;  in 
^^   no  instance,  however,  have  the  separate  nerve-fibres  been  shewn  to  inosculate. 

The  communications  which  take  place  between  two  or  more  nerves,  form  what 
48  called  a  plexus.      Sometimes  a  plexus  is  formed  by  the  primary  branches  of  the 

Itrunka  of  the  nerves,  as  the  cervical,  brachial,  lumbar,  and  sacral  plexuses,  and 
occasionally  by  the  terminal  fasciculi,  as  in  the  plexuses  formed  at  the  periphery 
•of  the  body.  In  the  formation  of  a  jdexus,  the  component  nerves  divide,  then 
join,  and  again  subdivide  in  such  a  complex  manner  that  the  individual  fasciculi 
become  interlaced  most  intricately;  so  that  each  branch  leaving  a  plexus  may 
contain  filaments  from  each  of  the  primary  nervous  trunks  which  form  it.  In  the 
formation  also  of  the  smaller  plexuses  at  the  periphery  of  the  body,  there  is  a  free 
interchange  of  the  fasciculi  and  primitive  Ubrils.  In  each  case,  however,  the 
individual  filaments  remain  separate  and  distinct,  and  do  not  inosculate  with  each 
other. 

It  is  probable,  that,  through  this  interchange  of  fibres,  the  different  brancheH 
Lpassing  off  from  a  plexus,  have  a  more  extensive  connection  with  the  spinal  cord 
[ihan  if  they  each  had  proceeded  to  be  distributed  without  such  connection  with 
other  nerves.  Consequently,  the  parts  supplied  by  these  nerves  have  more 
I  extended  relations  with  the  nervous  centres;  by  this  means,  also,  groups  of  muscles 
I  may  be  associated  for  combined  action. 

By  the  expression  *the  /er/Mirtrt/toH5  of  nerve-fibres'  is  signified  their  mode  of 
[  connection    with    the   nerve-centres,   and   with   the   different  ti.-^suca  Avhich    tliey 
supply;    the   former   are    called   their    central^   the  latter  their  peripheral  ter- 
[ini  nations. 

As  to  the  mode  in  which  the  nerve-fibres  are  disposed  in  the  nervoaa  ceYvtxt%,\\. 
lis  probable  that  many  originate  from  uerve-corpuaclea,  aa  a\jove-me\i\AQtWVi^-,  ^Wwtx* 
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probably  form  simple  loops.  As  to  the  precise  connection  of  the  nerve-fibres  with 
the  ganglion-corpuscles,  it  appears  that  as  the  fibre  approaches  the  vesicle,  the 
whitt!  substance  of  Suhwatm,  in  most  cases,  gradually  disappears,  and  the  tubular 
membrane  expands,  so  as  to  envelope  the  corpuscle;  the  shcaili,  contracting  at  (he 
opposite  bide  of  the  corpuscle,  is  ugtiin  continuous  with  the  tubular  eheath  of  the 
nerve-fibre,  a  prolongation  from  the  granular  substance  of  the  corpuscle  extending 
for  some  distance  along  each  part  of  the  nervc-tubc,  and  taking  the  place  of  the 
uatiat  elements  of  the  nerve-fibre.  Whether  this  relation  of  nerve-fibres  to  ganglion- 
corpusclea  ia  common  to  alt  kinds  of  nerve-fibres,  has  yot  to  Ik?  determined, 

In  the  peripheral  distribution  of  the  nerves,  small  bundles  of  nerve-libres  com- 
monly form  delicate  plexuses.  From  the  divisions  of  these  plexuses  the  primitive 
Jibres  are  given  oif,  ivhich  are  disposed  of  in  various  ways  in  different  tissues. — 
I.  Occasionally  the  elementary  fibres  ai"e  disposed  in  loops^  as  has  been  found  in 
the  internal  ear,  in  the  papilim  of  the  tongue  and  of  I  he  skin,  in  the  tooth  pulp, 
and  in  striped  Tiuiseuhir  tissue — each  fibre,  after  issviing  from  a  branch  in  a  ter- 
minal plexus,  runs  over  or  through  the  sybstance  of  the  tissue,  and,  turning  back, 
joins  the  same  or  a  neighbouring  branch,  in  which  it  probably  passes  back  to  a 
nervous  centre,  2.  Sometimes  each  ultimate  nerve-fibre  divides  into  several 
branches^  which  spread  out  in  the  substance  of  the  tissue,  as  is  seen  in  the  retina, 
in  the  muscular  tissue  of  the  fro^,  and  in  that  of  the  lower  vertebrata.  3.  Some- 
times the  ultimate  nerve-fibres  form  minute  plexuses^  as  in  certain  serous  mem- 
branes, viz,,  the  peritoneum,  and  in  the  pia  muter  of  the  brain  and  cord.  4.  Not 
uncommonly  the  nerve-fibres  terminate  by  free  ends,  as  is  seen  in  the  Pacinian 
corpuscles,  and  in  some  of  the  papilhc  of  the  skin.  5,  Occasionally,  the  nerve- 
fibrea  are  brought  iuto  direct  connection  with  nerve'Corpuscles,  as  in  the  retina, 
and  in  the  lamina  epiralis  of  the  internal  ear. 

Some  nerve-fibres  have  no  peripheral  termination.  Gerber  has  shewn,  that 
nerve-fibres  occa-sioually  form  loops,  by  their  junction  with  a  neighbouring  fibre  in 
the  same  fasciculus,  and  return  to  the  cerebro-spinal  centre  without  having  any 
peripheral  lenuijiation.  These  he  considers  to  be  sentient  nerves,  appropriated 
exclusively  to  the  nerve  itself,  the  nervi  nervorum,  which  give  the  tissue  of  the 
nerve  its  own  sensibility.  This  sensibility  ia  quite  exclusive  of  the  seasation 
produced  by  an  impression  made  at  the  peripheral  end  of  the  nerve.  These  fibres 
bear  some  analogy  to  those  met  with  in  the  back  part  of  the  optic  commissure, 
where  a  set  of  fibres  passes  from  one  optic  tract  across  the  commissure  to  the 
opposite  tract,  having  no  communication  with  the  optic  nerve;  so  vAssO  in  the  com- 
munications formed  between  the  cervical  nerves  and  spinal  accessory  and  descendena 
noni,  the  nerve-fibres  form  an  arch  connected  by  each  extremity  with  the  cerebro- 
Bpinal  centre,  and  have  no  peripheral  termination* 

Again,  some  nerve-fibres  would  appear  to  have  no  central  connection  with  the 
tierebro-spinal  centre:  for  example,  those  forming  the  most  anterior  [»art  of  the 
optic  commissure.  These  inter-retinal  fibres,  as  they  are  called,  commence  in  the 
retina,  pass  along  the  optic  nerve,  and  across  tlie  commissure  to  the  optic  nerve 
and  retina  of  the  opposite  aide. 

The  point  of  connection  of  a  nerve  with  the  brain  or  spinal  cord,  is  called,  for 
convenience  of  description,  its  origin  or  rout.  If  the  fasciculi  of  which  the  nerve 
is  composed  should  all  arise  at  or  near  one  jwint,  or  along  one  tract,  the  root  ia 
called  sififfle.  If,  on  the  contrary,  the  fiisciculi  divide  into  two  separate  bundles, 
which  are  connected  at  two  difll-reiit  poiuts  with  any  part  of  the  cerebro-spinal 
centre,  such  nerve  is  said  to  have  a  double  origirt,  or  to  arise  by  two  roott^  each 
of  which  may  have  a  separate  function,  as  in  the  spinal  nerves.  The  point  where 
the  separate  fasciculi  of  a  nerve  are  connected  to  the  surface  of  the  cerebro-spinal 
centre,  is  called  the  apparettt  origin  of  a  nerve;  the  terra,  real  or  deep  origin^ 
being  given  to  that  part  of  the  centre  fn»m  which  a  nerve  actually  springs. 

The  Sf/mpathetic  7urve  consists  of  tubular  antl  gelatinous  fibres,    intermixed 

with  a  varying  proportion  of  filamentous  areolar  tissue,  and  enclosed  in  a  ehcalh 

formed  of  ilbro-arcolar  tiaaue.     TUc  iwWlat  fibres  are,  for  the  most  part,  smaller 
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than  those  composing  the  cerebro-splnal  nerves;  their  double  contour  is  less 
distinct,  and,  according  to  Remak,  they  present  nuclei  similar  to  those  found  in 
the  gelatinous  nerye-fibres.  Those  branches  of  the  sympathetic  which  present  a 
well-marked  grey  colour,  are  composed  more  especially  of  gelatinous  nerve-fibres, 
intermixed  with  few  tubular  fibres;  whilst  those  of  a  white  colour  contain  more 
of  the  tubular  fibres,  and  few  gelatinous.  Occasionally  the  grey  and  white  cords 
run  together  in  a  single  nerve,  without  any  intermixture,  as  in  the  branches  of 
communication  between  the  sympathetic  ganglia  and  the  spinal  nerves,  or  in  the 
communicating  cords  between  the  ganglia. 

The  nerve-fibres,  both  of  the  cerebro-spinal  and  sympathetic  system,  convey 
impressions  of  a  two-fold  kind.  The  sensitive  nerves,  called  also  centripetal  or 
afferent  nerves,  transmit  impressions  made  upon  their  peripheral  extremities  to  the 
nervous  centres,  and  in  this  way  the  mind,  through  the  medium  of  the  brain, 
becomes  conscious  of  external  objects.  The  motor  nerves,  called  also  centrifugal 
or  efferent  nerves,  transmit  impressions  from  the  nervous  centres  to  the  parts  to 
which  the  nerves  are  distributed,  these  impressions  either  exciting  muscular  con- 
tractions, or  influencing  the  processes  of  nutrition,  growth,  and  secretion. 

The  Cerebro-Spinal  Centre  consists  of  two  parts,  the  spinal  cord  and  the  ence- 
phalon:  the  latter  may  be  subdivided  into  the  cerebrum,  the  cerebellum,  the  pons 
Varolii,  and  the  meduUa  oblongata. 

The  Spinal  Cord  and  its  Membranes. 

JHs^Hon,  To  dissect  the  cord  and  its  membranes,  it  will  be  neceeaaiy  to  lay  open  the 
whole  length  of  the  spinal  canaL  For  this  ^urpose^  the  muscles  must  be  separated  from 
the  vertebral  grooves,  so  as  to  expose  the  spmous  processes  and  laminae  of  the  vertebrsB ; 
and  the  latter  must  be  sawn  through  on  each  side,  close  to  the  roots  of  the  transverse 
prooeases,  from  the  thiid  or  fourth  cervical  vertebra,  above,  to  the  sacrum  below.  The 
vertebral  arches  having  been  displaced,  by  means  of  a  chisel,  and  the  separate  fragments 
removed,  the  dura  mater  will  be  exposed,  covered  by  a  plexus  of  veins  and  a  quantity  of 
loose  areolar  tissue,  often  infiltrated  with  a  serous  fluid.  The  arches  of  the  upper  verteorss 
are  best  divided  by  means  of  a  strong  pair  of  forceps. 

Membranes  of  the  Cord. 

The  membranes  which  envelope  the  spinal  cord  are  three  in  number.  The 
most  external  is  the  dura  mater,  a  strong  fibrous  membrane,  which  forms  a  loose 
sheath  around  the  cord.  The  most  internal  is  the  pia  mater,  a  cellulo-vascular 
membrane,  which  closely  invests  the  entire  surface  of  the  cord.  Between  the 
two  is  the  arachnoid  membrane,  an  intermediate  serous  sac,  which  envelopes  the 
cord,  and  is  then  reflected  on  the  inner  surface  of  the  dura  mater. 

The  Dura  Mater  of  the  cord,  continuous  with  that  which  invests  the  brain,  is 
a  loose  sheath  which  surrounds  the  cord,  and  is  separated  from  the  bony  walls  of  the 
spinal  canal  by  a  quantity  of  loose  areolar  adipose  tissue,  and  a  plexus  of  veins. 
It  is  attached  to  the  circumference  of  the  foramen  magnum,  and  to  the  posterior 
common  ligament,  throughout  the  whole  length  of  the  spinal  canal,  by  fibrous 
tissue,  and  extends,  below,  as  far  as  the  top  of  the  sacrum;  but,  beyond  this 
point,  it  is  impervious,  being  continued,  in  the  form  of  a  slender  cord,  to  the  back 
of  the  coccyx,  where  it  blends  with  the  periosteum.  This  sheath  is  much  larger 
than  is  necessary  for  its  contents,  and  its  size  is  greater  in  the  cervical  and  lumbar 
regions,  than  in  the  dorsal.  Its  inner  surface  is  smooth,  covered  by  a  layer  of 
polygonal  cells;  and  on  each  side  may  be  seen  the  double  openings  which  trans- 
mit the  two  roots  of  the  corresponding  spinal  nerve,  the  fibrous  layer  of  the  dura 
mater  being  continued  in  the  form  of  a  tubular  prolongation  on  them  as  they  issue 
from  these  apertures.  These  prolongations  of  the  dura  mater  are  short  in  the 
upper  part  of  the  spine,  but  become  gradually  longer  below,  forming  a  number  of 
tubes  of  fibrous  membrane,  which  enclose  the  sacral  nerves,  and  are  cQTvt&.\.\v&^  \w 
the  spinal  canal. 
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The  chief  peculiarities  of  the  dura  mater  of 
inVL'Stinn;  the  brain,  are  the  following  : 

The  iluni  inatci"  of  the  cord  is  not  adherent  to  the 
bones  of  the  spinal  canal,  which  have  an  independent 
periosteum. 

It  does  not  send  partitioue  into  the  firjsurea  of  the 
cord,  at)  in  the  brain. 

Its  fibrous  laminae  do  not  separate,  to  form  venous 
sinuses,  as  in  the  brain. 

Structure.  The  dura  mater  consists  of  white 
fibrous  tisaue,  arranged  in  bands  which  intersect  one 
another.  It  is  sparingly  supplied  with  vessels;  and 
no  nerves  have  &a  yet  l>een  traced  into  it. 

The  Arachnoid  is  exposed  by  slitting  up  the  dura 
mater,  and  reficcting  this  membrane  on  either  side 
(fig. 253).  It  is  a  thin,  delicate,  serous  membrane, 
which  invests  the  outer  surface  of  the  cord,  and  is 
then  reflected  upon  the  inner  *jurfaco  of  the  dura 
mater,  to  which  it  is  intimately  adherent.  That 
portion  which  surrounds  the  cord,  is  called  the  vis- 
ceral ia^er  of  the  arachnoid  ;  and  that  which  lines 
the  inner  suriVice  of  tlie  dura  mater,  the  parietal 
tai/er:*  the  interval  between  the  two,  is  called  the 
caviti/ of  the  arachnoid.  The  visceral  layer  forms 
a  loose  sheath  around  the  cord,  90  as  to  leavo  a  con- 
siderable interval  between  the  two,  which  is  called 
the  suh'arachuoidcan  space.  This  space  is  largest 
at  the  lower  part  of  the  spinal  canal,  and  encloses 
the  mass  of  nerves  which    form   the  cauda  equina. 

It  contains  an  abundant  serous  secretion,  the  cerebro-ppinal  fluid,  and  usually 
communicates  with  the  general  ventricular  cavity  of  the  brain,  by  nie«a» 
of  an  opening  in  the  fibrous  layer  of  the  inferior  boundary  of  the  fourth  ventricle. 
This    secretion   ia  sufficient    in    amount 

to  expand  the  arachnoid  membrane,  154- — Transverse  Section  of  the  Spinal  Cord 
80    as   to    completely  fill   up  the   whole  and  its  Membranes, 

of  the  space  included  in  the  dura  mater. 
The  sub-arachuoidcan  epace  is  crossed, 
at  the  back  part  of  the  cord,  by  numerous 
fibrous  bands,  which  stretch  from  the 
arachnoid  to  the  pia  mater,  especially 
in  the  cervical  region,  and  is  partially 
sub-divided  by  a  longitudinal  mem- 
branous partition,  which  serves  to  con- 
nect the  arachnoid  with  the  pia  mater, 
opposite  the  posterior  median  fissure. 
This  partition  is  incomplete,  and  cribrilbrm  in  structure,  consisting  of  bundles  of 
white  fibrous  tissue,  interlacing  with  each  other.  The  visceral  layer  of  tba 
arachnoid  surrounds  the  spinal  nerves  where  they  arise  from  the  cord,  and  enclosM 
them  in  a  tubular  sheath  as  far  as  their  point  of  exit  from  the  dura  mater,  where 
it  becomes  continuous  with  the  parietal  layer. 

The  arachnoid  ia  destitute  of  vessels.     No  nerves  have  as  yet  been  traced  into 
this  meml>rane. 

The  Pia  Mater  of  the  cord  ia  exposed  on  the  removal  of  tlie  arachnoid  (fig.  253), 
It  is  less  vascular  in  structure   than  tlie  pia  mater  of  the  brain,  with  which  it  is 

♦  KGlIiker  denies  that  the  inner  surface  of  the  dura  mater  is  covered  by  an  outer  layer 
of  the  arachnoid,  and  states,  that  nothing  is  found  here  except  an  epithelial  layer,  no  trac« 
of  A  special  niembmne  existing. 
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continuous,  being  thicker,  more  dense  in  structure,  and  composed  of  fibrous  tissue, 
arranged  in  longitudinal  bundles.  It  covers  the  entire  surface  of  the  cord  to 
which  it  is  very  intmmtely  adherent,  forming  its  neurilemma,  and  sends  a  process 
downwards  into  its  anterior  fissure,  and  another,  extremely  delicate,  into  the 
posterior  fissure.  It  also  forme  a  eheath  for  each  of  the  filaments  of  the  spinal 
nerves,  and  invests  the  nerves  themselves.  A  longitudinal  fibrous  band  extends 
along  the  middle  line  on  its  anterior  surface,  called  by  llaller,  the  linea  splendens; 
and  a  somewhat  Bimiilar  band,  the  Itgnmentum  denticulalum,  is  situated  on  each 
side.  At  the  point  where  the  cord  terminates,  the  pia  mater  becomes  contracted, 
and  is  continued  down  as  a  long,  slender  filament  {Jilum  terminaie],  which 
descends  through  the  centre  of  the  mass  of  nerves  forming  the  cauda  equina,  and 
is  blended  with  the  impervious  sheath  of  dura  mater,  on  a  level  with  the  top  of 
the  sacral  canal.  It  assists  in  maintaining  the  cord  in  its  position  during  the 
movements  of  the  trunk,  and  is,  from  this  circumstance,  called  the  central 
ligament  of  the  ypinal  cord.  It  contains  a  litllo  nervous  substance,  which  may 
be  traced  for  some  distance  into  its  upper  part,  and  is  accompanied  by  a  small 
artery  and  vein. 

Structure.  The  pia  mater  of  the  cord,  though  less  vascular  than  that  which 
invests  the  brain,  contains  a  network  of  delicate  vessels  in  its  substance.  It  is 
also  supplied  with  nerves,  which  are  derived  from  the  sympathetic,  and  from  the 
posterior  roots  of  the  gpinal  nerves.  At  the  upper  part  of  the  cord,  the  pia 
mater  presents  a  greyish,  mottled  tint,  which  is  owing  to  yellowish  or  brown 
pigment  cells  being  scattered  within  its  tissue. 

The  Ligamentum  Denticulatum  (fig.  253)  is  a  narrow,  fibrous  band,  situated  on 
each  side  of  tho  spinal  cord,  throughout  its  entire  length,  and  separating  the 
anterior  from  the  posterior  roots  of  the  spinal  nerves,  having  received  its  name 
from  the  serrated  appearance  which  it  presents.  Its  inner  border  is  continuous 
with  the  pia  mater,  at  the  side  of  the  cord.  Its  outer  border  presents  a  series  of 
triangular,  dentuted  serrations,  the  points  of  which  are  fixed,  at  intervals,  to  the 
dura  mater,  serving  to  unite  together  the  two  layers  of  the  arachnoid  membrane. 
TKese  serrations  are  about  twenty  in  number,  on  each  side,  the  first  being 
attached  to  the  dura  mater,  opposite  the  margin  of  the  foramen  magnum,  between 
the  vertebral  artery  and  the  hypoglossal  nerve;  ami  the  last  near  the 
lower  end  of  the  cord.  Its  use  is  to  support  the  cord  in  tho  fluid  by  which  it  is 
surrounded. 

The  Spinal  Cord. 

The  spinal  cord  {medulla  spinalis)  is  the  cylindrical  elongated  partof  thecerebro- 
epinal  axis,  whi<^h  is  conUitued  in  the  iiipinal  canal.  Its  length  is  usually  abowt 
sixteen  or  seventeen  inches,  and  its  weight,  when  divested  of  its  membranes  and 
nerves,  about  on©  ounce  and  a  half,  its  proportion  to  the  encephaJon  being  about 
I  to  33.  It  does  not  nearly  fill  the  canal  in  which  it  is  conttiiucd,  its  investing 
membranes  being  separated  from  the  surrounding  walls  by  areolar  tissue  and 
a  plexus  of  veins.  It  occupies,  in  the  adult,  the  upper  two-thirds  of  the  spinal 
canal,  extending  from  the  foramen  magnum  to  the  lower  border  of  the  body  of 
the  first  lumbar  vertebra,  where  it  terminates  in  a  slender  fihiment  of  grey  sub- 
stance, the  Jibtm  terminale,  which  lies  concealed  among  the  leash  of  nerves 
forming  the  cauda  equina.  In  the  ftctus,  before  the  third  month,  It  extends  to  the 
bottom  of  the  sacral  canal;  but,  after  this  period,  it  gradually  recedes  from 
below,  as  the  growth  of  the  bones  composing  the  canal  is  more  rapid  in  proportion 
than  that  of  the  cord;  so  that,  in  the  child  at  birth,  the  cord  extends  as  far  as  tho 
third  lumbal'  vertebra.  Its  position  varies  also  according  to  the  degree  of  curva- 
ture of  the  spinal  column,  being  raised  somewhat  in  flexion  of  the  spine.  On 
examining  its  surface*  it  presents  a  difference  in  its  diameter  in  different  parts, 
being  marked  by  two  enlargements,  an  upper  or  cervical,  and  a  lower,  or  lumbar. 
The  cervical  enlargement,  which  is  the  larger,  extends  from  the  tklrd  ceit^\ti&\.  \ft 
the  first  dorsal  vertebra:  its  greatest  diameter  is  in  tlie  tranft\e.T?>ft  ^y^cAamiVi,  wv^ 
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255. — Spinal  Cord.  Side  View. 
Plan  of  thu  Fissures  and 
Columns. 


it  corresponds  with  the  origlo  of  tbe  Derves  which  supply  the  upper  extrcniitlei. 
The  lower,  or  lumbar  enlargement,  is  situate<t  opposite  the  lust  dorsal  vertebra, 
its  greatest  diameter  being  i'rom  before  backwards.  It  corresponds  with  the 
origin  of  the  nerves  which  supply  tbe  lower  extremities.  In  form,  the  spinal 
cord  ia  a  flattened  cylinder.  It  presents,  on  its  anterior  surface,  along^  the  middle 
line,  a  longitudinal  fissure,  the  anterior  median  fissure;  and,  on  its  posterior 
surface,  another  fissure,  which  also  extends  along  the  entire  length  of  the  cord, 
the  i^Mjeterior  median  fissure.  These  fissures  servo  to  divide  tlie  cord  into  two 
syiiimelricat  halves,  which  are  united  in  the  middle  line,  throughout  their  entire 
lencjlh,  by  a  transverse  band  of  nervoua  substance,  ibo  commissure. 

The  Atiteriof  median  Jissure  is  wider,  but  of  less 
depth  than  the  posterior,  extending  into  tbe  cord  ibr 
about  one- third  of  its  thickness,  and  ia  deepest  at 
the  lower  part  of  the  cord.  It  contains  a  prolonga- 
tion from  tbe  pia  uiater;  and  its  fluor  is  formed  by 
the  auterior  wiiite  commissure,  which  in  perforated  by 
numerous  blood-vessels,  passing  to  tbe  centre  of  tbe 
cord.  J 

The  Posterior  median  Jhsure  is  much  more  deli-    4 
cate  tluin  tbe  anterior,  and  most  distinct  at  the  upper    | 
and  lower  parts  of  the  cord*     It  extends  into  tbe 
cord  to  about  one  half  of  its  depth.     It  cout^iina  a 
very  slender  process  of  the  pia  mater,  and  numerous 
blood-vessels,  and  its  floor  ia  formed  by  a  thin  layer 
of  white  substance,  tbe  posterior  white  eommlsssure. 
Some  anatomists  state,  that  the  bottom  of  this  fissure 
corresponds  to  the  grey  matter,  except  in   the  cervical  region,  and  at   a  point 
corresponding  to  the  enlargement  in  the  lumbar  region. 

Lateral  Fissures.  On  eillier  side  of  the  anterior  median  fissure,  a  linear  seriee 
of  forai«ina  may  be  obaerved,  indicating  the  points  where  the  anterior  roots  of 
tbe  spinal!  nerves  emerge  from  the  cord.  This  is  called,  by  some  anatomists,  the 
anterior  lateral  fissure  of  the  cord,  although  no  actual  fissure  exists  in  this 
eituatton.  And  on  either  side  of  the  posterior  median  fissure,  along  the  line  of 
attachment  of  the  posterior  roots  of  the  nervea,  a  delicate  fissure  may  be  seen, 
leading  down  to  tbe  grey  matter  which  approaches  tbe  surface  in  this  situation: 
this  is  called  the  posterior  lateral  fissure  of  the  spinal  cord.  On  the  i>08terior 
surface  of  the  spinal  cord,  on  either  side  of  the  posterior  median  fissure,  is  a  slight 
longitudinal  furrow,  marking  off  two  slender  tracts,  the  posterior  median  columns. 
These  are  moat  distinct  iu  tbe  cervical  region,  but  are  stated  by  Foville  to  exist 
throughout  the  whole  length  of  the  cord. 

Columns  of  the  Cord.  Tbe  fi-ssures  divide  each  half  of  the  spinal  cord  into 
four  columiit?,  an  anterior  column,  a  lateral  column,  a  posterior  column,  and  a 
posterior  median  column* 

Tbe  tititerior  column  includes  all  the  portion  of  the  cord  between  the  anterior 
median  fissure  and  the  anterior  lateral  fissure,  from  which  the  anterior  roots  of 
the  nerves  arirfe.  It  is  continuous  with  the  anterior  pyramid  of  tlie  medulhi 
oblongata. 

The  laiernl  column^  the  largest  segment  of  the  cord,  includes  all  the  portion 
between  tbe  anterior  and  posterior  laterril  fissures.  It  is  continuous  with  Um 
lateral  column  of  tbe  medulht.  By  some  anatomists,  the  anterior  and  latrrftl 
columns  are  included  togilher,  under  the  name  of  the  antero-lateral  columiH 
which  forms  rather  more  than  two-thirds  of  the  entire  circunderence  of  the  ooni. 

The  posterior  column  is  situated  between  the  po.^'terior  median  and  pofiterior 
lateral  fissures.     It  is  couiinuous  with  the  restiform  body  of  the  medulla. 

T\\Q  posterior  median  column  is  that  narrow  eegraentof  the  cord  which  is  seen 
on  Ciich  side  oi'  tbe  posterior  median  fissure^  usually  included  with  the  preceding, 
as  the  posterior  column. 
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Structure  of  the  Cord,  If  a  transverse  section  of  the  spinal  cord  be  made,  it 
will  be  seen  to  consist  of  white  and  grey  nervous  substance.  The  white  matter 
is  situated  externally,  and  constitutes  the  greater  part.  The  grey  substance 
occupies  the  centre,  and  is  so  arranged  as  to  present  on  the  surface  of  the  section 
two  crescentic  masses  placed  one  in  each  lateral  half  of  the  cord,  united  together 
by  a  transverse  band  of  grey  matter,  the  grey  commissure.  Each  cresentic  mass 
has  an  anterior  and  posterior  horn.  The  posterior  horn  is  long  and  narrow,  and 
approaches  the  surface  of  the  posterior  lateral  fissure,  near  which  it  presents  a 
slight  enlargement.  The  anterior  horn  is  short  and  thick,  and  does  not  quite 
reach  the  surface,  but  extends  towards  the  point  of  attachment  of  the  anterior 
roots  of  the  nerves.  Its  margin  presents  a  dentate  or  stellate  appearance.  Owing 
to  the  projections  towards  the  surface  of  the  anterior  and  posterior  horns  of  the 
grey  matter,  each  half  of  the  cord  is  divided,  more  or  less  completely,  into 
three  columns,  anterior,  middle,  and  posterior;  the  anterior  and  middle  being 
joined  to  form  the  antero-lateral  column,  as  the  anterior  horn  does  not  quite 
reach  the  surface. 

The  grey  commissure,  which  connects  the  two  crescentic  masses  of  grey  matter, 
is  separated  from  the  bottom  of  the  anterior  median  fissure  by  the  anterior  white 
commissure;  and  from  the  bottom  of  the  posterior  fissure  by  the  posterior  white 
commissure.  The  grey  commissure  consists  of  a  transverse  band  of  grey  matter, 
and  of  white  fibres,  derived  from  the  opposite  half  of  the  cord  and  the  posterior 
roots  of  the  nerves.  The  anterior  commissure  is  formed  of  fibres,  partly 
from  the  anterior  column,  and  partly  from  the  fibrils  of  the  anterior  roots  of 

the  spinal  nerves,  which  decussate  as  they  pass  across 
456. — ^Transverse  Sections  of    from  one  to  the  other  side. 

the  Cord.  The  mode  of  arrangement  of  the  grey  matter,  and 

its  amount  in  proportion  to  the  white,  vary  in  different 
parts  of  the  cord.  Thus,  the  posterior  horns  are 
long  and  narrow,  in  the  cervical  region;  short  and 
narrower,  in  the  dorsal;  short,  but  wider,  in  the 
4fgg0»ii»  MiddU  rf  Cervical  te^^  lumbar  region.     In  the  cervical  region,  the  crescentic 

portions  are  small,  the  white  matter  more  abundant 
than  in  any  other  region  of  the  cord.  In  the  dorsal 
region,  the  grey  matter  is  least  developed,  the  white 
matter  being  also  small  in  quantity.  In  the  lumbar  re- 
gion, the  grey  matter  is  more  abundant  than  in 
t^f00i*$MUdU^D0r»ml  r0f»       any  Other  region  of  the  cord.     Towards  the  lower 

end  of  the  cord  the  white  matter  gradually  ceases. 
The  crescentic  portions  of  the  grey  matter  soon  blend 
into  a  single  mass,  which  forms  the  only  constituent 
of  the  extreme  point  of  the  cord. 

Off»i*t  Ittrntmrrtgiom 

The  white  substance  of  the  cord  consists  of  tiansverse,  oblique,  and  longitudinal  fibres, 
with  blood-vessels  and  connective  tissue. 

The  transverse ^bres  proceed  from  the  grey  substance,  and  form  with  each  other  a  kind 
of  plexus  between  the  bundles  of  longitudinal  fibres,  with  which  many  are  continuous ; 
while  others  reach  the  surface  of  the  cord  through  fissures  containing  connective  tissue. 
Within  the  grey  substance  thejr  are  continuous  with  the  roots  of  the  nerves,  with  the  pro- 
cesses of  the  nerve  cells,  and  with  the  anterior  and  posterior  commissures.  The  oblique 
fibres  proceed  from  the  grey  substance  both  upwards  and  downwards :  they  form  the  deep 
strata  of  the  white  columns,  and,  after  running  a  variable  length,  become  superficial.  The 
Urngitwiinaljibres  are  more  superficial,  run  nearly  parallel  with  each  other,  and  form  the 
greater  portion  of  the  white  columns. 

The  grey  substance  of  the  cord  consists  of,  1.  Nerve-fibres  of  variable,  but  smaller 
average  diameter  than  those  of  the  columns.  2.  Nerve-cells  of  various  shapes  and  sizes, 
with  from  two  to  eight  processes.     3.  Blood-vessels  and  connective  tissue. 

Each  lateral  half  of  the  grey  substance  is  divided  into  an  anterior  and  posterior  horn, 
and  the  tractus  intermedio-lateralis,  or  lateral  part  of  the  grey  substance  between  the 
anterior  and  posterior  comua. 

^Tha  posterior  horn  consists  of  two  parts,  the  caput  com«,OT  ex'gObndA^  cv\.x«2av\\.i  ^"^ 
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iS7' — Transverse  Section  of  tlie  gre^  8ub«tance 
of  the  spinal  coni,  near  the  nuddle  of  the 
dorsal  region,     Magoii^ed  i  \  diameters. 

J.  L.  Clarke,  dfcL 
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the  horn  (6g.  157),  round  which  is  the  lighter  space  or  lamina,  the  gelatinous  subatanoe; 
and  the  cervix  cornu^  or  remaining  narrow  portion  of  the  born,  as  far  forwards  as  the 
central  canal. 

The  gelatinous  substance  contains 
along  its  border  a  series  of  large  nerve- 
cells  ;  but  more  internally  consists  of  a 
stratum  of  small  cells  traversed  hy 
transverse^  oblique,  and  longitudinal 
fibres  (figs,  158,  150). 

Nearly  the  whole  inner  half  of  the 
cervix  is  occupied  by  a  remarkable  and 
important  column  of  nerve-cells,  called 
the  posterior  vaiieular  colujim  (fig.  157), 
which  varies  in  size  and  appearance  in 
different  regions  of  the  cord,  and  is 
iiititnately  connected  with  the  posterior 
roots  of  the  nerves. 

Within,  and  along  the  outer  border 
of  the  cervix  are  several  thick  bundles 
of  longitudinal  fibres,  represented  in 
the  adjoimng  figure  by  the  dark  spots; 
other  bundles  of  the  same  kind  may 
be  seen  in  the  grey  substance  along  the 
line  of  junctiou  of  the  caput  with  the 
cervix  cornu  (fig.  258). 

The  anterior  horn  of  the  grey  sub- 
stance in  the  cervical  and  lumbar 
swellings,  where  it  gives  origin  to  the 
nerves  of  the  extremities,  is  much  larger  than  in  any  other  region,  and  contains 
several  distinct  groups  of  large  and  variously  shaped  cells.  This  is  well  shown  on 
comparing  the  above  figures. 

2  58. — Transverse  Section  of  the  grey  substance  of  the  spinal  cord  through  the  middle  of 
the  lumbar  enlargement.  On  the  left  side  the  groups  of  large  cells  are  seen ;  on 
the  right  aide  the  course  of  the  fibres  without  the  cells,     MagniSed  1 3  diameters. 

J.  L.  CLARRI^  dd. 
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The  tradus  iniermedio-lattrali*  (fi,g.  457)  extends  from  the  upper  part  of  the  lumber  to 
the  lower  part  of  the  cervical  euUrgemeut,  tai  c<na»a^  of  variously  shajied  cells,  whieh 
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^^^. — Longiturlinal  Section  of  the 
white  aud  grey  substance  of  the 
apiual  corti,  through  the  middle 
of  the  lumbar  enlargement, 
Mag.  14  diara. — J,  L.  Clarke,  t^t^. 


7>..f'-    ^^jii 


are  smaller  than  those  of  the  anterior  cornu.  In  the  neck  above  the  cervical  enlargement, 
a  similar  tract  reappears^  and  is  traversed  by  the  lower  part  of  the  spinal  accessory 
nerve. 

Oriffin  of  the  Spinai  Kervei.  The  poiterior  roots  are  larger  than  the  anterior;  but  their 
component  filaments  are  finer  and  more  delicate.  They  are  all  attached  iraraediately  to 
the  posterior  columns  only,  and  decussate  with  each  other  in  all  directions  through  the 

coliimna;  but  some  of  them  pasa  through  the 
grey  sulistince  into  both  the  lateral  and  anterior 
columns.  Within  the  grey  aubataiice,  they  run  longi- 
tudinally upwards  and  downwards ;  transversely 
through  the  posterior  commissure  to  the  opposite 
aide;  and  into  the  anterior  coma  of  their  own  side 
{figs.  158,  259). 

The  anterior  roots  are  attached  exclusively  to  the 
anterior  column,  or  rather  to  the  anterior  part  of  the 
antero-lateral  colunms ;  for  there  is  no  antero-lateral 
fi*mrt  dividing  the  anterior  from  the  lateral  column. 
Within  the  grey  substance,  the  fibrils  cross  each 
other,  and  diverge  in  all  directions,  like  the  expanded 
hairs  of  a  brush  (figs.  158,  159),  some  of  them 
running  more  or  less  longitudinally  upwards  and 
dowowanis ;  and  others  deouKsating  with  those  of  the 
opposite  aide  through  the  anterior  commissure  in 
front  of  the  central  canal. 

All  the  fibres  of  both  roots  of  the  nerves  proceed 
through  the  white  columns  into  the  grey  substance, 
with,  perhaps,  the  exception  of  some  which  appear 
to  run  longitudinally  in  the  posterior  columns;  but 
whether  those  luttor  fibres  of  the  praterior  roots 
ultimately  enter  the  grey  substance  of  the  cowl  after 
a  very  oblique  course,  or  whether  they  proceed  up- 
wards to  the  brain,  is  uncertain,* 

The  Central  CannL  In  the  ffrtus,  until 
after  the  sixth  months  a  canal,  continuous  with 
the  general  ventricular  cavity  of  the  brain, 
extends  throughout  the  entire  length  of  the 
spinal  cord,  fc>rmed  by  tlie  closlng-in  of  a  pre- 
viously open  groove. 

In  the  adult,  this  canal  cftn  only  be  seen  at 
tlie  upper  part  of  the  cord,  extending  frotn  the 
point  of  the  calarans  scriptorius,  in  the  floor  of 
the  fourth  ventricle,  for  about  half  an   inch  down  the  centre  of  the  cord,  where 
it  terminates  in  a  rw/  de  sac;  the  remnant  of  the  canal  being  just  visible  in  a 
'  section  of  the  cord,  as  a  small,  pale  spot,  correspondint*  to  the  centre  of  the  ^rey 
commissure:  its  cavity  is  lined  with  a  layer  of  cylindrical  ciliated  epithelium. 
In  some  cases,  this  canal  remains  pervious  throughout  the  whole  length  of  the 
B  eord. 

1; 

if 


The  BuAiN  and  its  Membranes. 


Dissection.  To  examine  the  brain  with  its  merabranea,  the  skull-cap  must  be  removed.  In 
order  to  eflTect  this,  saw  through  the  external  table»  the  section  coraroencing,  in  front,  about 
'  an  inch  above  the  luargirj  of  the  orbit,  and  extending,  behind,  to  a  level  with  the  occipital 
I  protuberance.  Tlien  break  the  internal  table  with  the  chisel  and  hammer,  to  avoid  in- 
[juring  the  investing  membranes  or  brain  ;  loosen,  and  forcildy  detach  the  skull,  when  the 
rdura  mater  will  be  ejt posed.  The  adhesion  between  the  bone  and  the  dura  mater  is  very 
'  intimate,  and  much  muio  so  in  the  young  subject  thim  in  the  adult. 

I     The  membranes  of  the  brain  are,  the  dura  raater,  arachnoid  membrane,  and  pia 
mater. 


The  al>cve  description,  and  accompanying  illustmtions,  kindly  fiirnishe<i  me  by  my 
[friend,  Mr.  Lockhart  Clarke,  embodies  a  condeused  aeoourit  of  his  laborious  and  extensive 
observatioUH  on  the  structure  of  the  spinal  cord.     For  further  information  on  tKin  waU\vivA.. 
vide  P/tU.  Trans,  1851— 1853,  Part  iii.;  iSjS^Parti.j  1859, Part  \.v  i*^t.,V\«\.\v. 
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Dura  Mater. 


The  dura  m&ier  h  a  thick  and  detisQ  inelastic  fibrous  membrane,  which  lines 
the  interior  of  the  sknil.  Its  outer  surface  13  rough  and  fibrillated,  and  adheres 
closely  to  th«  inner  surface  of  the  bones,  forming  their  internal  periosteum,  this 
adhesion  being  more  intimate  opposite  the  sutures  and  at  the  base  of  tlie  skoll; 
at  the  marf^in  of  the  fnramcn  ma'^nuni,  it  becomes  continuous  with  the  dura 
mat»?r  lining  the  spinal  canal.  Its  inner  surface  is  Bmooth  and  epitheliated, 
being  lined  by  the  parietal  layer  of  the  arachnoid.  Tiie  dura  mater  is,  therefore, 
a  fibro-serous  membrane,  composed  of  an  external  fibrous  lamella,  and  an  internal 
serous  layer.  It  sends  numeroua  processea  inwards,  into  tiie  cavity  of  the  skull, 
for  the  support  and  protection  of  the  different  parts  of  the  brain;  and  is  prolonged 
to  the  outer  surface  of  the  skull,  through  t!ie  various  foramina  which  exist  at  the 
base,  and  thus  becomes  continuous  with  the  pericranium;  its  fibrous  layer  fomiB 
sheaths  for  the  nerves  which  pass  through  these  apertures.  At  the  base  of  the 
skull,  it  sends  a  fibrous  prolongation  into  the  foramen  cjecum;  it  lines  the  olfactory 
groove,  and  sends  a  series  of  tubular  prolongations  round  the  filaments  of  the 
olfactory  nerves  as  they  pass  through  the  cribriform  plate;  a  prolongation  i&  also 
continued  through  the  sphenoidal  fissure  into  the  orbit,  and  another  is  continued 
into  the  same  cavity  through  the  optic  foramen,  forming  a  sheath  for  the  optic 
nerve,  which  is  continued  as  far  as  the  eye-ball.  In  certain  situations  in  the  skuQ 
already  mentioned,  the  fibrous  layers  of  this  nuembrane  subdivide,  to  form  sinuses 
for  the  passage  of  venous  blood.  Upon  the  upper  surface  of  the  dura  mater,  in 
the  situation  of  the  longitudinal  sinus,  may  be  seen  numerous  small  whitish  bodies, 
the  glandulse  Pacchioni, 

Strncture.  The  dura  mater  consists  of  white  fibrous  anrl  elastic  tissues,  arranged 
in  flatt«icd  larainsi^,  which  iiiteraect  one  another  in  every  direction. 

Its  arteries  are  very  numerous,  but  are  chiefly  distributed  to  tfie  bones.  Those 
found  in  the  anterior  fossa,  are  the  anterior  meningeal,  brandies  of  the  anterior 
and  posterior  ethmoidal,  and  internal  carotid.  In  the  middle  fossa  are  the  middJe 
and  small  meningeal,  branches  of  the  internal  maxillary,  and  a  third  branch  from 
the  ascending  pharyngeal,  which  enters  the  skull  through  the  foramen  lacerum 
basis  cranii.  In  the  posterior  fossa,  are  the  posterior  meningeal  branch  of  the 
occipital,  which  enters  the  sknll  through  the  jugular  foramen;  the  posterior  me- 
ningeal, from  the  vertebral;  and  occa<*ionally  meningeal  branches  from  the  ascending 
pharjTflgeal,  which  enter  the  skull,  one  at  the  jugular  foramen,  the  other  at  the 
anterior  condyloid  foramen. 

The  veins^  which  return  the  blood  from  the  dura  mater,  and  partly  from  the 
bones,  anastomose  with  the  diploic  veins.  These  vessels  terminate  in  the  various 
sinuses,  with  the  exception  of  two  which  accompany  the  middle  meningeal  artery, 
and  pass  out  of  the  skull  at  the  foramen  spinosum. 

The  nerves  of  the  dura  mater  are,  the  recurrent  liranch  of  the  fourth,  and 
filaments  from  the  Gasserian  ganglion^  from  the  ophthalmic  nerve,  and  from  the 
sympathetic. 

The  so-called  glandula?  Pacchioni  are  numerous  small  whitish  granulations, 
usually  collected  into  clusters  of  variable  si/e,  which  are  found  in  the  following 
situations:  1.  Upon  the  outer  surface  of  the  dura  maier,  in  the  vicinity  ot  the 
superior  longitudinal  sinus,  being  received  into  little  depressions  on  the  inner 
surface  of  the  calvarium.  2*  On  the  inner  surftice  of  the  dura  mater.  3.  In  llio 
superior  longitudinal  sinus,  4.  On  the  pia  mater  near  the  margin  of  the 
hemispheres. 

These  bodies  are  not  glandular  in  structure,  but  consist  of  a  fibro-cellulnr  matrix 
origmally  devclof)ed  from  the  pia  mater;  by  their  (irowth,  tbcy  produce  abtmrption 
or  separation  of  the  fibres  of  the  dura  mater;  in  a  similar  manner  they  make  tlirir 
way  into  the  superior  longitudinal  sinus,  where  they  are  covered  by  the  lining 
membrane.  The  cerebral  layer  of  the  arachnoid  in  the  situation  of  these  growtht 
is  usually  thickened  and  opacpie,  and  adherent  to  the  parietal  portion. 
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These  bodies  are  not  found  in  infancy,  and  very  rarely  until  the  third  year. 
They  are  usually  found  after  the  seventh  year;  and  from  this  period  they  increase 
in  number  as  age  advances.     Occasionally  they  are  wanting. 

Processet  of  the  Dura  Mater,  The  processes  of  the  dura  mater,  sent  inwards 
into  the  cavity  of  the  skull,  are  three  in  number,  the  falx  cerebri,  the  tentorium 
cerebelli,  and  the  falx  cerebelli. 

Theybfo  cerebriy  so  named  from  its  sickle-like  form,  is  a  strong  arched  process 
of  the  dura  mater,  which  descends  vertically  in  the  longitudinal  fissure  between  the 
two  hemispheres  of  the  brain.  It  is  narrow  in  front,  where  it  is  attached  to  the 
crista  galli  process  of  the  ethmoid  bone;  and  broad  behind,  where  it  is  connected 
with  the  upper  surface  of  the  tentorium.  Its  upper  margin  is  convex,  and  attached 
to  the  inner  surface  of  the  skull  as  far  back  as  ^e  internal  occipital  protuberance. 
In  this  situation,  it  is  broad,  and  contains  the  superior  longitudinal  sinus.  Its 
lower  margin  is  free,  concave,  and  presents  a  sharp  curved  edge,  which  contains 
the  inferior  longitudinal  sinus. 

The  tentorium  cerebelli,  is  an  arched  lamina  of  dura  mater,  elevated  in  the 
middle,  and  inclining  downwards  towards  its  circumference.  It  covers  the  upper 
surface  of  the  cerebeUum,  supporting  the  posterior  lobes  of  the  brain,  and  pre- 
venting their  pressure  upon  it.  It  is  attached,  behind,  by  its  convex  border,  to 
the  transverse  ridges  upon  the  inner  surface  of  the  occipital  bone,  and  there 
encloses  the  lateral  sinuses;  in  front,  to  the  superior  margin  of  the  petrous  portion 
of  the  temporal  bone,  enclosing  the  superior  petrosal  sinuses,  and  from  the  apex  of 
this  bone,  on  each  side,  is  continued  to  the  anterior  and  posterior  clinoid  processes. 
Along  the  middle  line  of  its  upper  surface,  the  posterior  border  of  the  falx  cerebri 
is  attached,  the  straight  sinus  being  placed  at  their  point  of  junction.  Its  anterior 
border  is  free  and  concave,  and  presents  a  large  oval  opening  for  the  transmission 
of  the  crura  cerebri. 

The  falx  cerebelli  is  a  small  triangular  process  of  dura  mater,  received  into  the 
indentation  between  the  two  lateral  lobes  of  the  cerebellum  behind.  Its  base  is 
attached,  above,  to  the  under  and  back  part  of  the  tentorium;  its  posterior  margin, 
to  the  lower  division  of  the  vertical  crest  on  the  inner  surface  of  the  occipital  bone. 
As  it  descends,  it  sometimes  divides  into  two  smaller  folds,  which  are  lost  on  the 
sides  of  the  foramen  magnum. 

Arachnoid  Membrane. 

The  arachnoid  (apdj^yrj,  elBo^,  like  a  spider's  web),  so  named  from  its  extreme 
tiiinness,  is  the  serous  membrane  which  envelopes  the  brain,  and  is  then  reflected 
on  the  inner  surface  of  the  dura  mater.  Like  other  serous  membranes,  it  is  a  shut 
sac,  and  consists  of  a  parietal  and  a  visceral  layer. 

The  parietal  layer  covers  the  inner  surface  of  the  dura  mater,*  and  gives  this 
membrane  the  smooth  and  polished  surface  which  it  presents;  it  is  also  reflected 
over  those  processes  which  separate  the  hemispheres  of  the  brain  and  cerebellum. 

The  visceral  layer  invests  the  brain  more  loosely,  being  separated  from  direct 
contact  with  the  cerebral  substance  by  the  pia  mater,  and  a  quantity  of  loose  areolar 
tissue,  the  subarachnoidean.  On  the  upper  surface  of  the  cerebrum,  the  arachnoid 
is  thin  and  transparent,  and  may  be  easily  demonstrated  by  injecting  a  stream  of 
air  beneath  it  by  means  of  a  blowpipe;  it  passes  over  the  convolutions  without 
dipping  down  into  the  sulci  between  them.  At  the  base  of  the  brain,  the  arachnoid 
is  thicker,  and  slightly  opaque  towards  the  central  part;  it  covers  the  anterior 
lobes,  and  is  extended  across  between  the  two  middle  lobes,  so  as  to  leave  a  con- 
siderable interval  between  it  and  the  brain,  the  anterior  subarachnoidean  space  ; 
it  is  closely  adherent  to  the  pons  and  under  surface  of  the  cerebellum;  but  between 

•  KSUiker  denies  this ;  and  states,  that  the  inner  surface  of  the  dura  mater  is  covered 
with  pavement  epithelium,  but  has  no  other  investment  which  can  be  regarded  as  a  parietal 
layer  of  the  arachnoid. 
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the  hemispheres  of  the  cerebdlnmand  the  mednlla  oblongata,  another  considerable 
intcrTai  is  left  between  it  and  the  bruin,  ca,lleU  the  posterior  subarachnoidran 
space.  These  two  spaces  communicate  together  across  the  crura  cerebri.  The 
arachnoid  membrane  surrounds  diL' nerves  which  arise  from  the  brain,  and  encloses 
them  in  tooee  sheath ij  as  far  as  their  point  of  exit  from  the  skull,  where  it  becomes 
continuous  with  the  parietal  layer. 

The  subarachnoid  space  ia  the  interval  between  tlie  arachnoid  and  pi* 
mater  :  this  space  is  narrow  on  the  surface  of  the  hetnispheres;  l>ut  at  tJie  base 
of  the  brain*  a  wide  interval  is  left  between  the  two  middle  lobes,  and  behind, 
between  tiie  hemispheres  of  tfie  cerebellum  and  the  medulla  oblongata.  This 
space  is  the  seat  of  an  abundant  serous  secretion,  the  ccrebro-epinal  fluid,  which 
fills  up  tlie  interval  betweeu  the  arachnoid  and  pia  mater.  The  subarachnoid 
apace  usually  communicates  witli  the  geueral  ventricular  cavity  of  the  brain,  by 
means  of  an  opening  in  the  inferior  bounthiry  of  the  fourth  ventricle. 

The  sac  of  the  arachnoid  also  contains  serous  Huid;  this  is,  however,  small  in 
quantity  compared  with  the  cerebro-spinal  fluid. 

Slructure.  The  arachnoid  consists  of  bundles  of  white  fibrous  and  elastic  tissuetf 
intimately  blended  together*  Its  outer  surface  is  covered  with  a  layer  of  scaly 
epithelium.  It  is  destitute  of  vessels,  and  the  existence  of  nerves  in  it  has  not 
been  satisfactorily  demonstrated. 

The  cerebrospinal  Jiuid  fills  up  the  subarachnoid  ppace,  keepinjr  the  opposed 
surfjices  of  the  arachnoid  membrane  in  contact.  It  is  a  clear,  limpid  fluid,  having  a 
saltish  taste,  and  a  slightly  alkaline  reaction.  According  to  Lassaigne,  it  consists 
of  gS'S  parts  of  water,  the  remaining  1*5  per  cent,  lieing  solid  matters,  animal  and 
saline.  It  varies  in  quantity^  being  most  abundant  in  old  persons,  and  is  quickly 
reproduced.  Its  chief  use  is  probably  to  afford  meclianical  protection  to  the 
uervoua  centres,  and  to  prevent  tho  efiects  of  concussions  communicated  from 
without, 

Pia  Mater, 

The  pia  mater  is  a  vascular  membrane,  and  derives  its  blood  from  the  intei 
carotid  aud  vertebral  arteries.  It  consists  of  a  minute  plexus  of  blood-ve«8cls, 
held  together  by  an  extremely  fine  areolar  tissue.  It  invests  the  entire  surface 
of  the  brain,  dipping  down  between  the  convolutions  and  lamin«T,  and  is  prolonged 
into  the  interior,  forming  the  velum  interpositum  and  choroid  plexuses  of  the 
fourth  ventricle*  Upon  the  surfaces  of  the  hemispheres,  where  it  covers  the  grey 
matter  of  the  convolutions,  it  ia  vei'y  vascular,  and  gives  off  from  its  inner  surface 
a  multitude  of  minute  vessels,  which  extend  perpeudicnlarly  for  some  distance 
into  the  cerebral  substance.  At  the  base  of  tiic  brain,  in  the  situation  of  the  sab- 
stantia  jierforata  aud  locus  perforatus,  a  number  of  long  straight  vessels  are  given 
off,  which  pass  through  the  white  matter  to  reach  the  grey  substance  in  the  interior. 
On  the  cerebellum,  the  membrane  is  more  delicate,  and  the  vessels  from  its  inner 
surface  are  shorter.  Upmi  the  crura  cerebri  and  pons  Varolii,  its  characters  are 
altogether  changed;  it  here  presents  a  dense  fibrous  structure,  marked  only  by 
slight  traces  of  vascularity. 

According  to  Fohmann  and  Arnold,  this  membrane  contains  numerous  lym- 
phatic vessels.  Its  nerves  are  derived  from  tho  sympathetic^  and  also  from  the 
third,  sixth,  seventh,  eighth,  and  spinal  accessory.  They  accompany  tlie  branches 
of  the  arteries. 


The  Brain. 

The  brain  (enrephalon)  is  that  portion  of  the  cerebro-spinal  axis  that  ia  con- 
tained in  the  cranial  cavity.  It  is  divided  into  four  principal  parts:  viz.,  the 
cerebrum,  the  cerebellum,  the  pons  Varolii,  and  medulla  oblongata. 

The  cerebrum  forms  the  largest  portion  of  the  encephalon,  and  occopi^M  « 
considerable  part  of  the  cavity  of  the  cranium,  resting  in  the  anterior  and  middle 
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fossae  of  the  base  of  Uie  skull,  and  separated  posteriorly  from  the  cerebellum  by 
the  tentorium  cerebelli.  About  the  middle  of  its  under  surface,  is  a  narrow  con- 
stricted portion,  part  of  which,  the  crura  cerebri,  is  continu(Ml  onwards  into  the 
pons  Varolii  below,  and  through  it  to  the  medulla  oblongata  and  spinal  cord; 
whilst  another  portion,  the  crura  cerebelli,  passes  down  into  the  cerebellum. 

The  cerebellum  (little  brain  or  after  brain)  is  situated  in  the  inferior  occipital 
fosBwe,  being  separated  from  the  under  surface  of  the  posterior  lobes  of  the  cere- 
brum by  the  tentorium  cerebelli.  It  is  connected  to  the  rest  of  the  encephalon  by 
means  of  connecting  bands,  called  crura  :  of  these,  two  ascend  to  the  cerebrum, 
two  descend  to  the  medulla  oblongata,  and  two  blend  together  in  front,  forming 
the  pons  Varolii. 

The  poiu  Varolii  is  that  portion  of  the  encephalon  which  rests  upon  the  upper 
port  of  the  basilar  process.  It  constitutes  the  bond  of  union  of  the  various 
segments  above  named,  receiving,  above,  the  crura  from  the  cerebrum;  at  the 
sides,  the  crura  from  the  cerebellum;  and  below,  the  medulla  oblongata. 

The  medulla  oblongata  extends  from  the  lower  border  of  the  pons  Varolii  to 
the  upper  part  of  the  spinal  cord.  It  lies  beneath  the  cerebellum,  resting  on  the 
lower  part  of  the  basilar  groove  of  the  occipital  bone. 

Weight  of  the  encephalon.  The  average  weight  of  the  brain,  in  the  adult  male, 
is  49)  oz.,  or  little  more  than  3^ lb.  avoirdupois;  that  of  the  female,  44  oz.;  the 
average  difference  between  the  two  being  from  5  to  6  oz.  The  prevailing  weight 
of  the  brain,  in  the  male,  ranges  between  46  oz.  and  53  oz.;  and,  in  the  female, 
between  41  oz.  and  47  oz.  In  the  male,  the  maximum  weight  out  of  278  cases 
was  65  oz.,  and  the  minimum  weight  34  oz.  The  maximum  weight  of  the  adult 
female  brain,  out  of  191  cases,  was  56  oz.,  and  the  minimum  weight  31  oz.  It 
appears  that  the  weight  of  the  brain  increases  rapidly  up  to  the  seventh  year, 
more  slowly  to  between  sixteen  and  twenty,  and  still  more  slowly  to  between 
thirty  and  forty,  when  it  reaches  its  maximum.  Beyond  tliis  period,  as  age 
advances  and  the  mental  faculties  decline,  the  brain  diminishes  slowly  in  weight, 
about  an  ounce  for  each  subsequent  decennial  period.  These  results  apply  alike 
to  both  sexes. 

The  size  of  the  brain  appears  to  bear  a  general  relation  to  the  intellectual 
capacity  of  the  individual.  Cuvier*s  brain  weighed  rather  more  than  64  oz.,  that 
of  the  late  Dr.  Abercrombie  63  oz.,  and  that  of  Dupuytren  62  J  oz.  On  the  other 
hand,  the  brain  of  an  idiot  seldom  weighs  more  than  23  oz. 

The  human  brain  is  heavier  than  that  of  all  the  lower  auimals  excepting 
the  elephant  and  whale.  The  brain  of  the  former  weighs  from  8  lb.  to  lO  lb.; 
and  that  of  the  whale,  in  a  specimen  seventy-five  feet  long,  weighed  rather  more 
than  5  lb. 

Medulla  Oblongata. 

The  medulla  oblongata  is  the  upper  enlarged  part  of  the  spinal  cord,  and  extends 
from  the  upper  border  of  the  atlas  to  the  lower  border  of  the  pons  Varolii.  It  is 
directed  obliquely  downwards  and  backwards;  Its  anterior  surface  rests  on  the 
basilar  groove  of  the  occipitnl  bone,  its  posterior  surface  is  received  into  the 
fossa  between  the  hemispheres  of  the  cerebellum,  forming  the  floor  of  the  fourth 
ventricle.  It  is  pyramidal  in  form,  its  broad  extremity  directed  upwards,  its 
lower  end  being  narrow  at  its  point  of  connection  with  the  cord.  It  measures  an 
inch  and  a  quarter  in  length,  three-quarters  of  an  inch  in  breadth  at  its  widest 
part,  and  half  an  inch  in  thickness.  Its  surface  is  marked,  in  the  median  line,  in 
front  and  behind,  by  an  anterior  and  posterior  median  fissure,  which  are  con- 
tinuous with  those  of  the  spinal  cord.  The  anterior  fissure  contains  a  fold  of 
pia  mater,  and  terminates  just  below  the  pons  in  a  cul-de-sac^  the  foramen  cieeum. 
The  posterior  is  a  deep  but  narrow  fissure,  continued  upwards  along  the  floor  of 
the  fourth  vcntriclo,  where  it  is  finally  lost.  These  two  fissures  divide  th« 
medulla  into  two  symmetrical  halves,  each  lateral  half  being  sulxlividcd  by  minor 
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grooves  into  four  columns,  which,  from  l>(?foro  backwards,  are  ruumed,  the  ant^rtor 
ptjramidy  lateral  tract  and  olivary  bothjy  the  resti/orm  hody^  the  posterior 
pyramid. 

The  anterior  pyramids^  or  corpora  pyramidalia,  are   two   pyrmv  '    pM 

buiidlea  of  white  matter,  placed  one  on  either  side  of  the  anterior  mi'i 

and  separated  from  the  olivary  body,  ,....«,,        .        »  n^     -ir* 

L-  V  •        ^        w    *u        1.         1-  1 1      i6o.—Mcdulla  OblongaU  and  POQA  Yt 
which  IS  external  to  them,  by  a  shght      "**•    "^^'^  AoterioFSurfaco.  ' 

depression.  At  the  lower  border  of  the 
pons  they  are  somewhat  constricted; 
they  then  become  enlarged,  and  taper 
slightly  as  they  descend,  being  con- 
tinuous below  with  the  anterior  co- 
lumns of  the  cord.  Ou  separafing  the 
pyramids  below,  it  will  be  observed 
that  the  innermost  fibres  of  the  two 
form  from  four  to  five  bundles  on  eacli 
side,  which  decussate  with  one  another; 
this  decussation,  however,  is  not  form- 
ed entirely  of  fibres  from  the  pyramids, 
but  mainly  from  the  deep  portion  of 
the  lateral  columns  of  the  cord  which 
pass  forwards  to  the  surface  between 
the  diverging  anterior  columns.  The 
outermost  fibres  do  not  decussate;  they 
are  derived  from  the  anterior  columns 
of  the  cord,  and  are  continued  directly 
upwards  through  the  pons  Varolii, 
Lateral  tract  and  olivary  body.    The 

column  of  the  cord.     Below,  it  ia  broad 

between  the  anterior  pyramid  and  rcHlifi 

backwards,  tuid  narrowed  by  the  projecti' 
The  olivary  bodies  are  two  prominont, 

pyramids,   from  which   they   are    scparut* 

broudth»  the  anterior  pyramids,  are   u  litl 

about  half  an  fuch  in  length,  being  separate. 

slight  depression.     Numerous  white  fibres  {,fil>r 

round  the  lower  end  of  each  body;  sometimes  crosl 
The  resti/orm  bodies  are  the   largest  columns  of  t! 

below,  with  the  posterior  columns  of  the  cord.     They 

eminences,  placed  between  the  lateral  tracts,  in  front,  ui' 

behind;  from  both  of  which  they  are  tieparated  by  slight 

they  diverge  from  eacii  other,  assist  in  forming  the  lateral 

ventricle,  and  then  enter  the  corresponding  hemisphere  o: 

its  inferior  peduncle,  from  which  it  is  probable  that  some  fi 

them  into  the  cerebrum 

The  posterior  pyramids  {fasciculi  gracilea)  are  two  narro 

one  on  each  side  of  the  posterior  median  fissure,  and  separate! 

bodies  by  a  narrow  groove.     They  consist  entirely  of  whit« 

tinuoua  with  the  posterior  median  colunms  of  the  spinal  cord. 

at  first,  in  close  contact.     Opposite  the  apex  of  the  fourth   vei 

an  enlargement  (processus  clavatus),  and   then,  diverging,  are  I 

responding  reatifonn  body.     The  upper  part  of  the  posterior  py 

lateral  boundaries  of  the  calamus  scriptorius. 

The  posterior  surfaee  of  the  medulla  oblongata  forms  part  of  the 

fourth  ventricle.      It  is  of  a  triangular  form,  bounded  on  eacli  side  by  thc^ 

posterior  pyramids,  and  is  that  part  of  the  ventricle  which,  from   its  rei 
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*6u — Posterior  Surface  of  Medulla 
Oblongata. 


posterior  pjniiiiids  and  the  restiform  bodies,  opens  to  view  the  grey  matter  of  the 
medulla,  which  is  continuous,  below,  with  the  grcj  commissure  of  the  cord.     In 

the  middle  line  is  seen  a  longitudinal 
furrow,  continuous  with  the  posterior 
median  fissure  of  the  cord,  terminating, 
below,  at  the  point  of  the  ventricle,  in  a 
cul-de-tae,  the  ventricle  of  Arantius, 
which  descends  into  the  medulla  for  a 
slight  extent.  It  is  the  remains  of  a 
canal,  which,  in  the  fostns,  extends 
throughout  the  entire  length  of  the  cord. 
Structure,  The  columns  of  the  cord 
are  directly  continuous  with  those  of  the 
medulla  oblongata,  below;  but,  higher 
up,  both  the  white  and  grey  constituents 
are  re-arranged  before  they  are  con- 
tinued upwards  to  the  cerebrum  and 
cerebellum. 

The  anterior  pyramid  is  composed  of 
fibres  derived  from  the  anterior  column 
of  the  cord  of  its  own  side,  and  from  the 
lateral  column  of  the  opposite  half  of  the 
cord,  and  is  continued  upwards  into  the 
cerebrum  and  cerebellum.      The   cere- 
bellar fibres  form  a  superficial  and  deep 
layer,  which  pass  beneath  the  olive  to 
the  restiform  body,  and  spread  out  into 
jeturo  of  the   ecrebeltnm,     A  deeper  fasciculus  encloses  the  olivary  body, 
^fcc'iving  fibrew  from  it,  enters  the  pons  as  the  olivary  fasciculus  or  fillet;  but 
3rrf  mass  of  fibres  from  the  pyramid,  the  cerebral  fibres,  enter  the  pons  in 
I  |»as4gc  upwards  to  the  cerebrum.     The  anterior  pyramids  contain  no  grey 

iaisrai  trad  \fi  continuous,  below,  with  the  lateral  column  of  the  cord, 
pass  in  tliree  diflbront  directions.     The  most  external  join  the  restiform 

body,  and  pass  to  the  cerebellum.  The 

internal,  more  numerous,  pass  forwards 

pushing  aside  the  fibres  of  the  anterior 

column,  and  form  part  of  the  opposite 

anterior  pyramid.     The  middle  fibres 

ascend,  l)eneath  the  olivary  body,  to  the 

cerebrum,  passing  along  the  back  of  the 

pons,  and  form,  together  witli  fibres  from 

the  restiform  body,  the  fasciculi  teretes, 

in  the  floor  of  the  fourth  ventricle. 

OlivaTif  hod^.  If  A  transverae  section   is  made  through  either  olivary  body,  it 

I  wiU  lie  found  to  consist  of  a  small  ganglionic  mass,  deeply  imbedded  in  the  medulla, 

Ipsrtly  flppcuring  nn  tlm  surface  iis  a  smooth,  olive-shaped  eminence  (fig.  262).    It 

jconsisle,  externally,  of  white  substance;  and,   internally,  of  a  grey  nucleus,  the 

I  corpus  dentatum.     The  grey  matter  is  arranged  in  the  form  of  a  hollow  capsule, 

I  ttjieii  at  its  upper  and  inner  piirt,  and  presenting  a  zig-zag,  or  dentated  outline. 

Wliite  fibres  pass  into,  or  from  the  interior  of  this  body,  by  the  aperture  in  the 

posterior  part  of  the  capsule.     They  join  with  those  fibres  of  the  anterior  column 

irhich  ascend   (m    the   outer    side,  and  beneath  the  olive,  to  form  the  olivary 

fasciculus,  which  ascends  to  the  cerebrum. 

The  restiform  body  is  formed  chiefly  of  fibres  from  the  posterior  column  of  Uvq 
cord;  but  it  receives  some  from  the  lateral  column,  and  a  faac\c\A\ift  ttowv  \\\«i 
anterior,  and  b  continued,  upwards,  to  the  cere)>rum  and  ceriA^eWviwv.  Otv  ttv\ftXY[\% 
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grooves  into  foor  columnB,  which,  from  before  backwards,  ore  named,  Iho  anterior 
pyramid^  lateral  tract  and  olivary/  bodt/,  the  restiform  body^  the  posterior 
pyramid. 

The  anterior  pyramids^   or  corpora  pyramidalia^   ftre   two   pjTamidjil-shjkped 
burnt lo9  of  white  matter,  placed  one  on  either  side  of  the  anterior  median  fissure, 
and  separated  from  the  olivary  body, 
which  is  external  to  them,  by  a  slight 
depression.  At  the  lower  border  of  tho 
pons  they  are  somewhat  constricted  5 
they  then  become  enlarged,  and  taper 
slightly  as  they  descend,  being   con- 
tinuous below  with  the  anterior  co- 
lumne  of  the  cord.     On  separating  tho 
pyramids  below,  it  will  be  observed 
that  thu'  innermost  fibres  of  tho  two 
form  from  four  to  five  biin<lles  on  each 
side,  which  decwasate  with  one  another; 
this  decussation*  however,  is  not  form- 
ed entirely  of  fibres  from  the  pyramids, 
but  mainly  from  the  deep  portion  of 
the  lateral  columns  of  the  cord  whicli 
pass  forwards  to  the  surface  between 
tho  diverging  anterior  columns.     The 
outermost  fibres  do  not  decussate; 
are  derived  from  the  anterior  columni 
of  the  cord,  and  arc  continued  diroctl; 
upwards  tlirough  the  pouB  Varolii, 

Lateral  tract  and  olivary  body, 
column  of  the  cord.  Below,  it  is 
between  the  anterior  pyramid  and 
backwards,  and  narrowed  by  tho  j 

The  olivary  bodies  are  two  promi 
pyrajuids,  from  which  they  are 
breadth,  the  anterior  pyramids, 
about  lutlf  an  inch  in  lejigth,  being 
slight  deprcBsioD.     Numerous  whi 
rouud  the  lower  end  of  each  lody; 

Tho  reslijorm  bodies  are 
below,  with  tho  posterior  C( 
eminences,  placed  between 
behind ;    from  both  of  w 
they  diverge  fmni  each 
ventricle,  and  then  en 
its  inferior  peduncle,  frui*^ 
them  into  the  cerebrum 
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«6f, — PoBterior  Sarfaoe  of  Medulla 
Oblougato. 


pyramids  and  the  restifrtrm  bodies,  opens  to  view  the  grey  matter  of  the 
which  in  continuous,  below,  with  the  grey  rommiasure  nf  the  cord.     In 

the  middle  line  is  seen  a  longitudinnl 
furrow,  continuous  with  tho  posterior 
meditiii  fiaaurc  of  the  cord,  terrainatiug, 
btilow,  at  the  i>oint  of  tho  ventriclo,  in  a 
cul-df'itacf  tho  ventricle  of  Arantius, 
which  descends  into  the  medulla  for  a 
slight  extent.  It  is  the  remains  of  a 
canal,  which,  in  the  foetus,  extends 
throughout  tho  entire  length  of  tho  cord. 
Structure.  The  columns  of  tho  cord 
are  directly  continuous  with  thoao  of  the 
medulla  oblongata,  below;  but,  higher 
up,  both  the  white  and  grey  constituents 
arc  re-arranged  before  they  are  con- 
tinued upwards  to  tho  cerebrum  and 
cerelwllum. 

The  anterior  pr/ramid  is  composed  of 
fibres  derived  from  the  anterior  column 
of  the  cord  of  its  own  side,  and  from  the 
lateral  column  of  the  opjwsite  half  of  the 
cordf  and  is  continued  upwards  into  the 
cerebrum  and  cerebellum.  The  cere- 
bell  ai*  fibres  form  a  superficijil  and  deep 
layer,  which  pn.-s  beneath  the  olive  to 
the  restiform  body,  and   spread  out  into 

Jfc  of  the   cercbellura.      A  deeper  fujsciculus  encloses  the  olivary  body, 

fihre^  from  it,  enters  the  pons  as  the  olivary  fasciculus  or  fillet;  but 

of  fil>re8  from  the  pyramid,   the  cerebral  fibres,  enter   the   pons  in 

upwards  to  the  cerebrum.     The  anterior  pyramids  contain  no  gi*ey 


-Transverse  Section  of  Modulla 
OblougatiL. 
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i  travt  is  coniiiiuou.s,  below,  with   the  lateral   column  of  the  cord, 
in  three  ditlercnt  directions.     The  most  external  join  the  rcstifoim 

iKMly,  and  pass  to  tho  cerebellum.  The 

internal,  more  numerous,  pass  forwards 

pusiiing  aside  the  fibres  of  the  anterior 

column,  and  form  part  of  the  opposite 

anterior  pyramid.     The   middle  fibres 

ascend,  k'neath  tho  olivary  body,  to  the 

cerebrum,  i>asstn;:  along  the  back  of  the 

]>on»,  and  form,  togfther  with  fibres  from 

the  restiform  body,  the/fl*cirMif  terete.t, 

in  the  floor  of  the  fourth  ventricle. 

inverse  section    is   made   throngh  either  olivary  Ixniy,  it 

:       a  small  ganglionic  mass,  deeply  imbedded  in  the  medulhi, 

1;:  im  tho  surface  as  a  Mnootli,  olivc-shapcd  eminence  (fig.  262).    It 

•iiiily,  of  white  ^nb^t^uce;  and,   internally,  of  a  grey  nucleus,  the 

•I.     The  jTJMt  T!i!i(t<T  is  arrang«Hl  in  the  form  of  a  hollow  capsule, 

I  J^  )     and  prcf^enting    a  zig-xag,  or  dentated  outline. 

I  the   interior  of  this  body,  by  the  aperture  in  the 
Tlicy  join  with  those  fibrea  of  the  anterior  column 
pi.lf,  and  beneath  tho  olive,  to  form  the   .ilivury 
'  rc-rcbrum. 
f  chiefly  of  fibres  from  tho  posterior  column  of  tlvft 

II  the  lateral   column,  and  a  Va%CAe\i\\ii»  ^xoviv   \Ift» 
nrth,  to  the  cerebrum  and  ceTe\ie\\uTO.   Otv  cuVfcTvu^ 
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grooves  into  four  columns,  which,  from  before  backwards,  arc  named,  the  nnteriftT 
pyramid,  lateral  tract  and  olivary  bodt/,  the  resti/orm  body^  the  poBterior 
pyramid. 

The  anterior  pyramids^   or  corpora  pyramidalia^   arc   two   pyramidftl-phaped 
bundles  of  white  matter,  placed  one  on  either  side  of  the  anterior  median  fissure, 

depreseiou.  At  the  lower  border  of  the 

pon»  they  are  Bomewkat  constricted; 

they  then  become  enlarged,  and  taper 

slightly  as  they  descend,  being  con- 
tinuous below  with  the  anterior  co- 
lumns of  tlie  cord.     Ou  separating  the 

pyramids  below,   it  will  be   observed 

that  the  innermost  fibres  of  the  two 

form  from  four  to  five  bundles  on  each 

side,  which  decussate  with  one  another; 

this  decussation,  however,  is  not  form- 
ed entirely  of  fibres  from  the  pyramids, 

but  mainly  from  the  deep  portion  of 

the  lateral  columns  of  the  cord  which 

pass  forwards  to  the  Hurface  between 

the  diverging  anterior  columns.     The 

outermost  fibres  do  not  decussate;  they 

are  derived  from  the  anterior  columns 

of  the  cord,  and  are  continued  directly 

upwards  through  the  |)ons  Varolii. 

Lateral  tract  and  olivary  body.  The  lateral  trnct  is  continuous  with  the  Interal 
column  of  (he  cord.  Below»  it  is  brofwl,  and  includes  that  part  of  iho  mednlU 
between  the  anterior  pyramid  and  restiform  body;  but,  aliove,  it  is  pushed  a  little 
backwards,  and  narrowed  by  the  projection  forwards  of  the  olivary  IxKly. 

The  olivary  bodies  are  rw'o  prominent,  oval  masses,  situated  behind  the  anterior 
pyramidii,  from  which  they  are  separated  by  slight  grooves.  They  equal,  in 
breadth,  the  anterior  pyramids,  are  a  little  broader  aVtovc  than  below,  and  arc 
about  half  un  inch  in  length,  being  separated,  above,  from  the  pons  Varolii,  by  a 
alight  depression.  Numerous  white  fibres  {JibrtF  arciformes)  are  seen  wiDding 
round  the  lower  €*nd  of  each  body;  sometimes  crossing  their  surface. 

The  resti/orm  bodies  are  the  largest  columns  of  the  medulla,  and  continaoa«, 
below,  witFi  the  posterior  cokimns  of  tl»e  cord.  They  arc  two  rounded,  cord-like 
eminences,  placed  between  the  lateral  tructs,  in  front,  and  the  posterior  pyramids 
behind;  from  both  of  which  they  are  separated  by  slight  grooves.  As  they  ascend, 
they  diverge  from  each  other,  assist  in  forming  the  lateral  boundaries  of  the  fourth 
ventricle,  and  tlien  enter  the  corresponding  hemisphere  of  the  cerebellum,  forming 
its  inferior  peduncle,  from  which  it  is  probable  that  some  fibres  are  continued  from 
them  into  the  cerebrum. 

The  posterior  pyramids  {fasciculi  graciles)  are  two  narrow,  white  cords,  pUe€d 
one  on  each  side  of  the  posterior  median  fissure,  and  separated  from  the  restifonn 
bodies  by  a  narrow  groove.  They  consit^t  entirely  of  white  fibres,  and  are  con- 
tinuous with  the  posterior  median  columns  of  the  spinal  cord.  These  IxMliea  lie 
at  first,  in  close  contact.  Opposite  the  apex  of  the  fourth  ventricle,  they  form 
an  enlargement  (processus  clavatits),  and  then,  diverging,  are  lost  in  the  cor- 
responding restifonn  body.  The  upper  part  of  the  posterior  pyramid*  form  the 
lateral  boundaries  of  the  calamus  seriptorius. 

The  posterior  surface  of  the  TntduUa  oblongata  forms  part  of  the  floor  of  tilO 
fourth  ventricle*  It  is  of  a  triangular  form,  bounded  on  each  side  by  tlie  diverging 
posterior  pyramids,  and  is  that  part  of  the  ventricle  which,  from  its  resemblance 
10  the  \mni  of  a  j»en,  la  called  tlie  calamus   seriptorius.     The  divergence  of  the 
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posterior  pyramiils  and  the  rcstiform  bodies,  opens  to  view  the  grey  matter  of  the 
medulla,  which  is  continuous,  below,  with  the  grey  commissure  of  the  cord.     In 

the  middle  line  is  seen  a   lonj^itudinal 


26 1. — ^Posterior  Surface  of  Medulla 
Oblongata. 


furrow,  continuous  with  the  posterior 
median  fissure  of  the  cord,  terminating, 
below,  at  the  point  of  the  ventricle,  in  a 
cul'de-sae,  the  ventricle  of  Arantius, 
which  descends  into  the  medulla  for  a 
slight  extent.  It  is  the  remains  of  a 
canal,  which,  in  the  fcetns,  extends 
throughout  the  entire  length  of  the  cord. 
Structure,  The  columns  of  the  cord 
are  directly  continuous  with  those  of  the 
medulla  oblongata,  below;  but,  higher 
up,  both  the  white  and  grey  constituents 
are  re-arranged  before  they  are  con- 
tinned  upwardB  to  the  cerebrum  and 
cerebellum. 

The  anterior  pyramid  is  composed  of 
fibres  derived  from  the  anterior  column 
of  the  cord  of  its  own  side,  and  from  the 
lateral  column  of  the  opposite  half  of  the 
cord,  and  is  continued  upwards  into  the 
cerebmm  and  cerebellum.  The  cere- 
bellar fibres  form  a  superficial  and  deep 
layer,  which  pass  beneath  the  olive  to 
the  restiform  body,  and  spread  out  into 
the  structure  of  the  cerebellum.  A  deeper  fasciculus  encloses  the  olivary  body, 
and,  receiving  fibres  from  it,  enters  the  pons  as  the  olivary  fasciculus  or  fillet;  but 
the  chief  mass  of  fibres  from  the  pyramid,  the  cerebral  fibres,  enter  the  pons  in 
their  passage  upwards  to  the  cerebrum.  The  anterior  pyramids  contain  no  grey 
matter. 

The  lateral  tract  is  continuous,  below,  with  the  lateral  column  of  the  cord. 
Its  fibres  pass  in  three  different  directions.     The  most  external  join  the  restiform 

body,  and  pass  to  the  cerebellum.  The 
internal,  more  numerous,  pass  forwards 
pushing  aside  the  fibres  of  the  anterior 
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column,  and  form  part  of  the  opposite 
anterior  pyramid.  The  middle  fibres 
ascend,  beneath  the  olivary  body,  to  the 
cerebrum,  passing  along  the  back  of  the 
pons,  and  form,  together  with  fibres  from 
the  restiform  body,  thofasciculi  terete s, 
in  the  floor  of  the  fourth  ventricle. 
Olivary  body.  If  a  transverse  section  is  made  through  either  olivary  body,  it 
will  be  found  to  consist  of  a  small  ganglionic  mass,  deeply  imbedded  in  the  medulla, 
partly  appearing  on  the  surface  as  a  smooth,  olive-shaped  eminence  (fig.  262).  It 
consists,  externally,  of  white  substance;  and,  internally,  of  a  grey  nucleus,  the 
corpus  dentatum.  Tlie  grey  matter  is  arranged  in  the  form  of  a  hollow  capsule, 
open  at  its  upper  and  inner  part,  and  presenting  a  zig-zag,  or  dentated  outline. 
White  fibres  pass  into,  or  from  the  interior  of  this  body,  by  the  aperture  in  the 
posterior  part  of  the  capsule.  They  join  with  those  fibres  of  the  anterior  column 
which  ascend  on  the  outer  side,  and  beneath  the  olive,  to  form  the  olivary 
fasciculus,  which  ascends  to  the  cerebrum. 

The  restiform  body  is  formed  chiefly  of  fibres  from  the  posterior  column  of  the 
cord;  but  it  receives  some  from  the  lateral  column,  and  a  fasciculus  from  the 
anterior,  and  is  continued,  upwards,  to  the  cerebrum  and  cerebellum.   On  entering 
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the  pons,  it  divides  into  two  faficicuU,  above  the  point  of  tlic  fourth  vcntricU*. 
Till'  external  fuseieuJua  enters  the  eerebollum:  tlio  Jmier  ftiseieulua  joins  the 
posterior  pyniniitl,  is  eoiitinued  upnloug  the  foiirtli  ventricle,  and  piibbes  up  to  tim 
eercbruiu  with  the  fixsciculi  tcretes, 

163.— The  Columua  of  the  Medulla  Oblongata,  and  their  Connection  with  the 
Ct3i*ebi'um  luid  Corebtiliuui. 
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Septvtn  of  the  tnedtfUa  oblonffatn,  Ahove  the  (leeiissation  of  the  ant<*Tiorl 
pTrnmid.%  numerous  while  fibres  extend,  from  hrhind  furwiird?,  in  the  nicdiiini 
line,  forming  a  septum,  whieh  subdivides  the  meduHu  into  two  lateriU  hiilvc*.] 
Some  of  thene  fibres  emerge  at  the  imterior  median  fissure,  and  form  n  band  whicU^ 
curves  round  the  lower  border  of  the  olivary  body,  or  pnsses  transversely  ncr 
it,  and  round  the  sides  of  tlio  niedulhi^  forming  the  nrciform  fthres  of  Rolando. 
Others  appear  in  the  floor  of  the  fourth  ventriele,  issuing  from  the  posteriori 
median  fi8j*ure>  and  form  the  white  striie  in  that  hituation. 

Grvij  jnttttvr  of  the  medttlhi  ohlonrfutn.  The  grey  mutter  of  tlie   niediilln   is 
eontimmtion  of  thnt  eontained  \i\  the  interior  of  the  spinal  cord,  besides  a  .•♦cries  of 
special  deposits,  or  nuclei. 

In  the  lower  part  of  the  medulla,  tlie  grey  matter  \»  arranged  as  in  the  cord» 
but,  at  the  upper    part,  it   becomes   more  abundant,  and   iss  disposed   with    Ic5*| 
ap]iarent  regularity,    hecoming     l>lended    with   all    tlie  white    fibres,   except  the  , 
anterior  pyramids.      The  part  corresponding   to   the  transverse  grey  roroTnissure 
of  the   cord   ij*   exposed   to   view  in    the   floor  of  the  medulla  oblongata,  by  tho  | 
divergence  of  tlie  restiform  bodies,  and  posterior  pyramids,  becoming  blended  with  , 
the  ascending  fibres  of  the   lateral  column,  and  thuH  forming  the  fawcicali  lerftes- 
The  lateral  erescentic  portion?,  but  especially  the  posterior  horns,  become  onlargvd. 
bh'ud  with   the   fibres  of  the  restifoiTu  liodies,  nnd  form  the  hthcrcnlo  eintrto  o( 
Rolando. 

Sjiecinl  depoHits   of  grey  matter  are  found  both   in  the  anterior  and  posterior 
parts  of  the  medidia;   forming  in  the  former  silnation,  the  corpus  dentafuin  witli'it 
the  olivary  body,  and  in  the  latter,  a  eeries  of  epeciul  masses,  or  nuclei,  conneciw/ 
with   the  roots  of  origin  of  the   fiplnal  accessory,  vagu^s  glosso-pharyn^4l,*w 
ltypo-f;loB8Rl  nerves.     It  thus  i\\»peM-ft  l\\a,\.  1\\»;  c\o«c&t  analogy  in  gtrticturp.  «!••' 
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also  probably  in  general  endowments,  exists  between  the  medulla  oblongata  and 
the  spinal  cord.  The  larger  size  and  peculiar  form  of  tlie  medulla  depends  on  the 
enlargement,  divergence,  and  decussation  of  the  various  columns;  and  also  on  the 
addition  of  special  deposits  of  grey  matter  in  the  olivary  bodies  and  other  parts, 
evidently  in  adaptation  to  the  more  extended  range  of  function  which  this  part  of 
the  cerebro-spiual  axis  possesses. 

Pons  Varolii. 

The  pons  Varolii  (mesoeephate,  Chaussier)  is  the  bond  of  union  of  the  various 
segments  of  the  encephalon,  connecting  the  cerebrum  above,  the  medulla  oblongata 
below,  and  the  cerebellum  behind.  It  is  situated  above  the  medulla  oblongata, 
below  the  crura  cerebri,  and  between  the  hemispheres  of  the  cerebellum. 

Its  under  surface  presents  a  broad  transverse  band  of  white  fibres,  which  arches 
like  a  bridge  across  the  upper  part  of  the  medulla,  extending  between  the  two 
hemispheres  of  the  cerebellum.  This  surface  projects  considerably  beyond  the 
level  of  these  parts,  is  of  a  quadrangular  form,  rests  upon  the  basilar  groove  of 
the  occipital  bone,  and  is  limited  before  and  behind  by  very  prominent  margins. 
It  presents  along  the  middle  line  a  longitudinal  groove,  wider  in  front  than  behind, 
which  lodges  the  basilar  artery;  numerous  transverse  striae  are  also  observed  on 
each  side,  which  indicate  the  course  of  its  superficial  fibres. 

Its  upper  surface  forms  part  of  the  floor  of  the  fourth  ventricle,  and  at  each  side 
it  becomes  contracted  into  a  thick  rounded  cord,  the  crus  cerebelli,  which  enters 
the  substance  of  the  cerebellum,  constituting  it  middle  peduncle. 

Structure.  The  pons  Varolii  consists  of  alternate  layers  of  transverse  and  longi- 
tudinal fibres  intermixed  with  grey  matter  (fig.  263). 

The  transverse  fibres  connect  together  the  two  lateral  hemispheres  of  the 
cerebellum,  and  constitute  its  great  transverse  commissure.  They  consist  of  a 
superficial  and  a  deep  layer.  The  superficial  layer  passes  uninterruptedly  across 
the  surface  of  the  pons,  forming  a  uniform  layer,  which  consists  of  fibres  derived 
from  the  cms  cerebelli  on  each  side,  meeting  in  the  median  line.  The  deep  layer 
of  transverse  fibres  decussates  with  the  longitudinal  fibres  continued  up  from  the 
medulla,  and  contains  much  grey  matter  between  its  fibres. 

The  longitudinal  fibres  are  continued  up  through  the  pons.  I.  From  the 
anterior  pyramid.  2.  From  the  olivary  body.  3.  From  the  lateral  and  posterior 
columns  of  the  cord,  receiving  special  fibres  from  the  grey  matter  of  the  pons 
itself. 

1.  The  fibres  from  the  anterior  pyramid  ascend  through  the  pons,  embedded 
between  two  layers  of  transverse  fibres,  being  subdivided  in  their  course  into 
smaller  bundles;  at  the  upper  border  of  the  pons  they  enter  the  crus  cerebri, 
forming  its  fasciculated  portion. 

2.  The  olivary  fasciculus  divides  in  the  pons  into  two  bundles,  one  of  which 
ascends  to  the  corpora  quudrigemina;  the  other  is  continued  to  the  cerebrum  with 
the  fibres  of  the  lateral  column. 

3.  The  fibres  from  the  lateral  and  posterior  columns  of  the  cord,  with  a  bundle 
from  the  olivary  fasciculus,  are  intermixed  with  much  grey  matter,  and  appear  in 
the  floor  of  the  fourth  ventricle  as  the  fasciculi  teretes,  they  ascend  to  the  deep  or 
cerebral  part  of  the  crus  cerebri. 

Foville  believes  that  a  few  fibres  from  each  of  the  longitudinal  tracts  of  the 
medulla  turn  forwards,  and  are  continuous  with  the  transverse  fibres  of  the  pons. 

Septum.  The  pons  is  subdivided  into  two  lateral  halves  by  a  median  septum, 
which  extends  through  its  posterior  half.  The  septum  consists  of  an tero- posterior 
and  transverse  fibres.  The  former  are  derived  from  the  floor  of  the  fourth  ven- 
tricle and  from  the  transverse  fibres  of  the  pons,  which  bend  backwards  before 
passing  across  to  the  opposite  side.  The  latter  are  derived  from  the  floor  of  the 
fourth  ventricle;  they  pierce  the  longitudinal  fibres,  and  are  then  continued  across 
from  one  to  the  other  side  of  the  medulla,  piercing  the  autero-posterior  fibres. 
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The  two  httlves  of  the  pons,  in  front,  ore  connected  together  by  transverse  com- 
misaural  fibres. 

Cerebrum.  Uitek  Sveface. 

The  cerebnun,  in  man,  constitytes  the  iargoet  portion  of  the  encephalon.  Its 
upper  surface  is  of  an  ovoidtil  fonn^  broiwler  buhiml  than  in  front,  convex  in  its 
general  outline,  and  divided  into  two  latera!  halves  or  bemis|iheres,  right  and  left, 
by  the  great  longitudinal  fissure,  wliicb  extends  throujrhout  the  entire  length  of 
the  cerebrum  in  the  middle  line,  reaching  down  to  the  base  of  the  brain  in  front 
and  behind,  but  interrupted  in  the  middle  by  a  broad  ti-ansvcrse  comnii?5ure  of 
white  matter,  the  corpus  enllosum,  which  connects  the  two  hcraipphcres  together. 
This  fissure  lodges  the  falx  cerebri,  and  indicates  the  original  development  of  the 
brain  by  two  lateral  halves. 

Each  hemisphere  presents  irn  outer  surface,  which  is  convex,  to  correspond 
with  the  vault  of  the  cranium;  an  inner  surface,  flattened,  and  in  contact  with  the 
opposite  hemisphere  (tlie  two  inner  purfoces  forming  the  sides  of  the  hmgitudinal 
fissure);  and  an  under  surface  or  base,  of  more  irregular  form,  which  rests,  in 
front,  on  the  anterior  and  middle  fossa;  at  the  base  of  the  skull,  and  behind,  upon 
the  tentorium. 

Canvolntions,  If  tlie  pia  mater  is  removed  with  the  forceps,  the  entire  surface 
of  each  hemisphere  will  be  seen  to  present  a  number  of  convoluted  eminences, 
the  eonvotuHons,  separated  from  each  other  by  depressions  {snk'i)  of  various  depths. 
The  outer  surface  of  each  convolution,  as  well  as  the  sides  and  bottom  of  the 
sulci  between  them^  are  composed  of  grey  matter,  which  is  here  called  the  cortical 
subfitance.  The  interior  of  each  convolution  is  composed  of  white  matter;  and 
white  iibres  also  blend  with  the  grey  matter  at  the  sides  and  bottom  of  the  sulci. 
By  this  arrangement  the  convolutions  are  adapted  to  increase  the  amount  of  grey 
matter  without  occupying  much  additional  t*paee,  while  they  also  afford  a  greater 
extent  of  surface  for  the  termination  of  the  white  fibres  in  grey  matter.  On  closer 
examination,  however,  the  cortical  substance  is  found  sul^divided  into  four  layer*, 
two  of  which  are  composed  of  grey  and  two  of  white  matter.  The  most  external  is 
an  outer  white  stratum,  not  equally  thick  over  all  parts  of  the  Itrain,  l>eing  mo«t 
marked  on  the  convolutions  in  the  longitudinal  lihi^ure  and  on  the  under  part  of 
the  braiu,  especially  on  the  middle  lobe,  near  the  descending  horn  of  the  lateral 
ventricle.  Beneath  thit*  is  a  thick  reddii'h  grey  lamina,  and  tlien  another  thin 
white  stratum;  lastly,  a  thin  stratum  of  grey  matter,  which  lies  in  clow*  contact 
with  the  white  fibres  of  the  hemispheres:  consequently  white  and  grey  laminn 
alternate  wilh  one  another  in  the  convolutions.  In  certain  convolutions,  how- 
ever, the  cortical  substance  consists  of  no  less  than  six  layers,  three  grey  and 
three  white,  an  additional  white  stratum  dividing  the  most  superficial  grey  one 
into  two;  this  ia  especially  marked  in  (hose  convolutions  which  are  situated  ne*r 
tho  corpus  callosum. 

There  is  no  accurate  resemblance  between  the  convolutions  in  di0brent  bnuju, 
nor  are  they  symmetrical  on  the  two  sides  i>f  the  same  brain.  Occasionally  the 
free  borders  or  the  sides  of  a  deep  convolution  present  a  fissured  or  notched 
apf>earance. 

The  sulci  are  generally  an  incli  in  depth;  tbey  also  vary  in  different  brains,  aod 
in  diflerent  parts  of  the  Kime  brain;  they  are  usually  deepest  on  the  outer  convex 
surface  of  the  hemiHphere&;  llie  dct-pest  is  situated  on  the  inner  surface  of  the 
liemit'phere,  on  a  level  with  tlie  corpus  callosum,  and  coircsponds  to  the  projection 
in  (he  posterior  horn  of  the  lateral  ventricle,  the  hippoeampue  minor. 

The  number  and  extent  of  the  convolutions,  as  well  as  their  deptli,  appear  lo 
bear  a  close  relation  to  the  intellectual  flower  of  the  individual,  »»  id  fitoTvn  ia 
their  increasing  complexity  of  arrangement  as  we  asrrnd  from  iJie  lowest  nukin* 
ntalia  up  to  man.  Thus  they  are  absent  in  some  of  the  lower  orders  of  mammalia, 
tmd  they  increase  in  numl»er  and  extent  through  the  higher  orders.  In  man  they 
/>re>tjit  the  Illo^t  complex  jirrangeuniul.     Again,  in  the  child  at  biith  l»cforc  the 
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intellectual  facuUlea  are  exercised,  the  con  volution  a  have  a  very  simpld  arrange* 
nient>  presenting  few  undulations;  and  the  sulci  between  them  arc  less  deep  than 
in  the  adult.  In  old  age,  when  the  mental  faculties  have  diminished  in  activity, 
the  convolutions  become  much  less  prominently  marked. 

Those  convolutions  which  arc  the  largest  and  most  constantly  present,  are  the 
convolution  of  the  corpus  calloaum,  the  convolution  of  the  longitudinal  fissure, 
the  supraorbital  convolution,  and  the  con  volutions  of  the  outer  surface  of  the 
hemiaphere. 

264. — Upper  Surface  of  the  Brain,  the  Pia  Mater  having  been  romoved. 

Great:  Zcmffilmilnnl  Ffatnr* 
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The  co?ivolution  of  the  corpus  cnUosum  {gyrus  formcatus)  is  always  well 
marked.  It  lies  parallel  with  the  free  surface  of  the  corpus  callosum,  com- 
mencing, on  the  untler  surface  of  the  brain,  in  front  of  the  anterior  perforated 
space;  it  winds  round  the  curved  l>order  of  the  corpus  calloHum,  and  pasaes  along 
it«  upper  surface  as  far  as  its  posterior  extremity,  where  it  is  connected  with  the 
convolutions  of  the  posterior  lobe;  it  then  curves  downwards  and  forwards,  em- 
ibracing  the  cerebral  peduncle^  passes  into  the  middle  lobe^  forming  the  hippo- 
cunpuA  major,  and  terminates  just  behind  the  point  from  whence  it  arose. 

The  supraorbital  convolution  on  the  under  surface  of  the  anterior  lobe  is  well 
Viarked. 

The  convolution  of  the  longitudinal  Jissure  bounds  the  margin  of  the  fissure 
on  the  upper  surface  of  the  hemisphere.     It  commences  on  the  under  surface  of 
the  brain,  at  the  anterior  perforated  space,  passes  forwards  along  thd  vaa<it  taa-x^vxi 
of  the  anterior  lobe,  being  here  divided  by  a  deep  sulcus,  Vn  v{\\\^\i  V\i^  Q\Sac\to\^ 
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nerve  is  rcceivetl;  it  tlien  curves  ever  tlie  anterior  and  upper  surface  of  tlie  heini- 

spliero,  uloiijr  till'  rmiriiin  of  ihe  lonjziludiiml  iissiuro,  to  its  posterior  extremity, 
whort!  it  curves  foiwaids  iiloug  the  under  surfiict.*  of  tlie  liemit*pliere  as  far  &»  the 
middle  lobe, 

Tlie  convolutions  on  the  outer  convex  Burfaee  of  the  hemisphere,  the  «reuenil 
direction  of  which  is  mure  or  less  oblique,  are  tlie  largest  and  the  most  eomplicuttf-d 
convolutioua  of  the  bntin,  freciuently  becoming  branched  like  the  letter  Y  in  their 
etnirsc  upwards  and  backwards  towards  the  longitudinal  fissure:  these  convolutions 
uttuin  their  greates*t  development  in  man,  and  are  especially  characteristic  of  the 
human  bntin.     They  are  seldom  symmetrical  on  the  two  sides, 

Cerkuklm.    Usdek  Scbface  ur  Base. 

The  under  surface  of  each  hemisphere  presents  a  BuhdtvisIoUj  aa  alreaily 
mentioned,  into  three  lobes,  named  from  their  poaition,  anterior,  middle,  and 
posterior. 

The  anierior  lobe^  of  a  triangular  form,  with  its  apex  backwards,  is  eoraewhut 
concave,  and  rests  upon  the  convex  surface  of  the  roof  of  the  orl>it,  being  separated 
from  the  middle  lobe  by  the  lisaure  of  Sylvius.  The  middle  iohe,  which  is  more 
prominent,  ip  received  into  the  middle  fossa  of  the  base  of  the  skull.  'Vhe  posterior 
iohe  rests  upuu  the  teutorium,  its  extent  forwards  bciDg  limited  by  the  anterior 
margin  of  the  cerebellum. 

The  various  objects  exposed  to  view  on  the  under  surface  of  the  cerebrum,  in 
and  near  the  middle  line,  are  here  arranged  in  the  order  in  which  they  are  met 
with  from  before  backwards. 

Longitudinal  fissure. 

Corpus  eallosura  and  its  peduncles. 

Lamina  cinerea. 

Olfactory  nerve. 

Fissure  of  Sylvius. 

Anterior  perforated  space. 

Optic  commissure. 

The  hiiffihtdinal  fissure  partially  separates  the  two  hemispheres  from  an 
anotlRT;  it  divides  the  two  anterior  lobea  in  front;  and  oti  raising  the  cerebellum 
and  pons,  it  will  be  seen  completely  separating  the  two  posterior  lolies,  the  inter- 
mediate portion  ol  the  fissure  being  arrested  by  the  great  transverse  batid  of  white 
matter,  the  corpus  callosum.  Of  these  two  |H>rtion.s  of  the  longitudinal  lissure,  that 
which  separates  the  posterior  lobes  is  the  longest.  In  the  tissure  between  the  two 
anterior  lobes  the  anterior  cerebral  arteries  may  be  seen  ascending  to  the  corpus 
eallosura;  and  at  the  back  part  of  this  portion  of  the  fissure,  tlie  anterior  curved 
portion  of  the  e<u*pus  callosum  descends  to  the  base  of  the  brain. 

The  corpus  caiiosum  terminates  at  the  ba«c  of  the  brain  l>y  a  concave  margin, 
which  is  connected  with  the  tuber  cinercum  through  the  intervention  of  a  thin 
layer  of  grey  substance,  the  lamina  cinerea..  This  nmy  be  exi>osed  by  gently 
raising  and  drawing  back  the  optic  commissure.  A  broad  while  b.'uid .  may  b« 
observed  on  each  s^ide,  passing  from  the  under  surface  of  the  corpus  cuUosum 
backwards  and  outwards,  to  the  commencenicnt  of  the  tissure  of  Sylvius;  the«o 
bands  are  called  ttie  pcduftcles  of  the  corpus  callosum.  Laterally,  the  oorpaa 
callosum  extendi  into  tlie  anterior  lobe. 

The  himina  vimrea  is  a  thin  layer  of  grey  substance,  extending  backwaiik 
from  the  termination  of  tlie  corpus  callosum  above  the  optic  couunihsurt)  tii  liie 
tuber  cinereum;  it  is  continuous  on  either  side  with  the  grey  matter  of  the  anterior 
perforiited  space,  and  forms  tlic  anterior  part  of  the  inferior  boundary  of  the  tiiird 
ventricle. 

The  olfoctort/  nerve^  with  its  bulb,  is  seen  on  either  side  of  the  longitudinal 
fissure,  ujion  the  under  surface  of  each  anterior  lobe. 

They/*«Mrc  of  S(/lcius  aeparatea  the  anterior  and  middle  IoIk»8,  aud  lodges  tho 


Tuber  cinereum. 
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Pituitary  body. 
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middle  cerebral  artery.  At  ite  comraen cement  is  seen  a  point  of  medullary  sub- 
atjiuoe,  cHirrcHpondiiif;  to  a  subjacent  bund  of  white  fibres,  connecting  the  anterior 
and  middli'  lobes,  ami  called  iha  fasciculus  nnciformh;  on  following  this  lisi«ure 
outwards,  it  divides  into  two  branches,  which  eneloae  a  triangular-shajwd  proini- 
iifiit  cluster  of  isolated  eon%'olution,s  the  island  of  HeiL  These  convolutions, 
from  being  covered  in  by  the  sides  of  the  fissure,  are  called  the  yyri  operti. 

165.— Base  of  the  Brain. 


Wiifi//r 


The  anterior  perforated  space  ia  situated  at  the  inner  side  of  the  fiaeure  of 
•ylvius.  It  is  of  A  trian.i^ular  shape,  liounded  in  front  by  tlie  convolution  of  the 
[mnterior  lobe  and  roofs  of  the  olfactory  nerve;  behind,  by  the  ojvtic  tract;  exter- 
fiully,  by  the  middle  lobe  and  eoninieniH'inent  of  the  futsure  of  Sylvius;  internally, 
it  is  continuous  with  the  Intnitm  ciuerca,  and  crossed  by  the  peduncle  of  the 
•corpus  callosum.  It  is  of  a  greyish  colour,  and  corresponds  to  the  under  surface 
of  the  corpus  striatum,  a  large  mass  of  grey  matter,  situated  in  the  interior  of 
the  brain;  it  has  received  its  name  from  being  perforated  by  numerous  minute 
jipertures  for  the  tranbuiission  of  small  straight  vessels  into  the  substance  of  the 
corpus  striatum. 

The  optic  commissure  ia  situated  in  the  middle  line*  immediately  behind  the 
lamina  cinerea.     It  is  the  point  of  junction  between  the  two  optic  nerves. 

Immediately  behind  the  diverging  optic  tracts,  and  between  tliera  and  tlie 
peduncles  of  the  cerebrum  {crura  cerebri)  is  a  lozenge-shaped  interval,  the  inter* 
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peduncular  space,  in  wliidi  are  found  the  following  parie>  nrriuigcd  in  the  following 
order  from  before  backwards:  the  tuber  ciDereum,  infuiidibulum,  pituitarj  body, 
corpora  albicantia,  aud  the  posterior  perforated  Bpacc. 

The  tuber  cinereum  is  an  eminence  of  grey  matter,  situated  between  the 
optic  tracts  and  tlic  corpora  albicantiH;  it  is  connected  with  tlic  surrounding  parts 
of  the  cerebrum,  forms  part  of  the  floor  of  the  third  ventiiclo,  and  is  continuous 
with  the  grey  substance  in  that  cavity.  From  the  raiddJe  of  ita  under  surface,  a 
conical  tubular  process  of  grey  mutter,  about  two  lines  in  length,  is  continued 
downwards  and  forwards  to  be  attached  to  the  posterior  lobe  of  the  pituitary  body; 
this  is  the  infundibulum.  Its  canai,  which  is  funnel-shaped,  communicated  with 
the  third  ventricle. 

The  pituitary  bod^  is  a  small  reddish-grey  vascular  mass,  weighing  from  five 
to  ten  grains,  aud  of  an  oval  form,  situated  in  the  sella  Turcica,  in  connection 
with  which  it  ia  retained  by  t!*e  dura  mater  forming  the  inner  wall  of  the  cavernoufl 
einua.  It  is  very  vascular,  and  consists  of  two  lobes,  separated  from  one  another 
by  a  fibrous  lamina.  Of  tliese,  the  anterior  is  the  larger,  of  an  oblong  form,  and 
somewhat  concave  behind,  where  it  leceivea  the  posterior  lobe,  which  is  round. 
The  anterior  lobe  constats  externully  of  firm  yollowieh-grey  substance,  and  inter- 
nally of  a  soft  pul]>y  subfltaiice  of  a  yellowish-white  colour.  The  posterior  lobe  is 
darker  thao  the  anterior.  In  the  f<x'tuH  it  is  larger  proportionally  than  in  the 
adult,  and  contains  a  cavity  which  communicates  through  the  infundibulum  with 
the  third  ventricle.  In  the  lulult  it  is  firmer  and  more  solid,  and  seldom  contains 
any  cavity.  Its  structure,  especially  the  anterior  lobe,  is  similar  to  that  of  the 
ductless  glands. 

The  corpora  albicantia  are  two  small  round  white  masses,  each  about  the  slxe  of 
a  pea,  placed  side  by  side  immediately  behind  the  tuber  cinereum.  They  are  formed 
by  the  anterior  crura  of  tbe  fornix,  hence  called  the  bulbs  of  the  fornix^  which, 
after  descending  to  the  base  of  the  brain,  are  folded  upon  themselves,  before  passing 
upwards  to  the  thalami  optici.  They  are  composed  externaiiy  of  white  substance, 
and  internally  of  grey  matter;  the  grey  matter  of  the  two  being  connected  by  a 
trmisverse  commissure  of  the  same  material.  At  an  early  period  of  fcutal  life 
they  ore  blended  together  into  one  large  mass,  but  become  separated  about  the 
seventy  month. 

The  posterior  perforated  space  (pons  Tarint)  corresponds  to  a  whitish-grey 
substance,  placed lx_'t ween  the  corixjra  albicantia  in  front,  the  pons  Varolii  behind, 
and  the  crura  cerebri  on  either  side.  It  fomis  tlic  Imek  part  of  the  floor  of  the 
third  veatricte,  and  is  perforated  by  numerous  small  oritices  for  theposM^of 
blood-vessels  to  the  thalami  optici. 

The  crura  cerebri  (peduncles  of  the  Cerebrum)  are  two  thick  cylindrical  bundles 
of  white  matter,  which  emerge  frgm  the  anterior  Itorder  of  the  pons,  and  diverge 
as  they  pass  forwards  and  outwai'ds  to  enter  the  under  part  of  either  hemisphere. 
Each  crus  U  about  throe-quarters  of  an  inch  in  length,  and  somewhat  broader  itt 
flront  titan  behind.  They  are  marked  upon  their  surface  with  longitudinal  strw, 
and  each  is  crossed,  just  before  entering  tbe  hemisphere,  by  a  flattened  white  band, 
the  optic  tract,  which  is  adherent  by  its  upper  border  to  the  peduncle.  In  its 
interior  is  contained  a  mftss  of  dark  grey  matter,  called  locus  niger.  The  third 
nerves  may  be  seen  emerging  from  the  inner  side  of  cither  crus;  and  the  fourth 
nerve  winding  around  its  oyter  side  from  above. 

Each  crus  consists  of  a  6Uf)ert3eial  and  deep  layer  of  longitudinal  white  fibres, 
continued  upwards  from  the  pons:  these  layers  ore  separated  from  each  other  by 
the  locus  niger. 

The  superficial  lonffitudinal  fibres  arc  continued  upwai'da,  from  tlie  anterior 
pyramids  to  the  cerebrum.  Tliey  consist  of  coarse  fasciculi,  which  form  the  free 
part  of  tlie  crus,  and  have  received  the  name  of  the  fasciculated  portion  of  the 
peduncle,  or  crust. 

7'/je  deep    lai/er  of  lontfitudinal  fibres  are  continued  upwards,  to  tlie  cere- 
brum, from  thv  lateral  and  poalerior  coVumtLft  ot  iVxft  medulla,  and  from  the  olivary 
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fasdcnlns,  these  fibres  consisting  of  some  derived  from  the  same,  and  others  from 
the  opposite  lateral  tract  of  the  medulla.  More  deeply,  are  a  layer  of  finer  fibres^, 
mixed  with  grey  matter,  derived  from  the  cerebellum,  blended  with  the  farmer. 
The  cerebral  surface  of  the  crus  cerebri  is  formed  of  these  fibres,  and  is  named 
the  tegmentum. 

The  locus  niger  is  a  mass  of  grey  matter,  situated  between  the  superficial  and 
deep  layer  of  fibres  above  described.  It  is  placed  nearer  the  inner  than  the  outer 
side  of  this  body. 

The  posterior  lobes  of  the  cerebrum  are  concealed  from  view  by  the  upper 
surface  of  the  cerebellum,  and  pons  VaroliL  When  these  parts  are  removed,  the 
two  hemispheres  are  seen  to  be  separated  by  the  great  longitudinal  fissure,  this 
fissure  being  arrested,  in  front,  by  the  posterior  rounded  border  of  the  corpus 
callosum. 

Genebal  Abbangement  of  the  Pabts  composing  the  Cebebbum. 

As  the  peduncles  of  the  cerebrum  enter  the  hemispheres,  they  diverge  from  one 
another,  so  as  to  leave  an  interval  between  them,  the  interpeduncular  space.  As 
they  ascend,  the  component  fibres  of  each  pass  through  two  large  masses  of  grey 
matter,  the  ganglia  of  the  brain,  called  the  thalamus  opticus  and  corpus  striatum, 
which  project  as  rounded  eminences  from  the  upper  and  inner  side  of  each 
peduncle.  The  hemispheres  are  connected  together,  above  these  masses,  by  the 
great  transverse  commissure,  the  corpus  callosum,  and  the  interval  left  between 
its  under  surface,  the  upper  surface  of  the  ganglia,  and  the  parts  closing  the 
interpeduncular  space,  forms  the  general  ventricular  cavity.  The  upper  part  of 
this  cavity  is  subdivided  into  two,  by  a  vertical  septum,  the  septum  lucidum;  and 
thus  the  two  lateral  ventricles  are  formed.  The  lower  part  of  the  cavity  forms 
the  third  ventricle,  which  communicates  with  the  lateral  ventricles,  above,  and 
with  the  fourth  ventricle,  behind.  The  fifth  ventricle  is  the  interval  left  between 
the  two  layers  composing  the  septum  lucidum. 

Intebiob  of  the  Cebebbum. 

If  the  upper  part  of  either  hemisphere  is  removed  with  a  scalpel,  about  half  an 
inch  above  the  level  of  the  corpus  callosum,  its  internal  white  matter  will  be 
exposed.  It  is  an  oval-shaped  centre,  of  white  substance,  surrounded  on  all  sides 
by  a  narrow,  convoluted  margin  of  grey  matter  which  presents  an  equal  thickness 
in  nearly  every  part.  This  white,  central  mass,  has  been  called  the  centrum  ovale 
minus.  Its  surface  is  studded  with  numerous  minute  red  dots  (puncta  vasculosa), 
produced  by  the  escape  of  blood  from  divided  blood-vessels.  In  inflammation,  or 
great  congestion  of  the  brain,  these  are  very  numerous,  and  of  a  dark  colour.  If 
the  remaining  portion  of  one  hemisphere  is  slightly  separated  from  the  other,  a 
broad  band  of  white  substance  will  be  observed  connecting  them,  at  the  bottom 
of  the  longitudinal  fissure:  this  is  the  corpus  callosum.  The  margins  of  the 
hemispheres,  which  overlap  this  portion  of  the  brain,  are  called  the  labia  cerebri. 
Each  labium  is  part  of  the  convolution  of  the  corpus  callosum  (gyrus  fomicatus), 
already  described;  and  the  space  between  it  and  the  upper  surface  of  the  corpus 
callosum,  has  been  termed  the  ventricle  of  the  corpus  callosum. 

The  hemispheres  should  now  be  sliced  off,  to  a  level  with  the  corpus  callosum, 
when  the  white  substance  of  that  structure  will  be  seen  connecting  together  both 
hemispheres.  The  large  expanse  of  medullary  matter  now  exposed,  surrounded 
by  the  convoluted  margin  of  grey  substance,  is  called  the  centrum  ovale  majus  of 
Yieussens. 

The  corpus  callosum  is  a  thick  stratum  of  transverse  fibres,  exposed  at  the 
bottom  of  the  longitudinal  fissure.  It  connects  the  two  hemispheres  of  the  brain, 
forming  their  great  transverse  commissure;  and  forms  the  roof  of  a  space  in  the 
interior  of  each  hemisphere,  the  lateral  ventricle.  It  is  about  four  inches  in 
length  extending  to  within  an  inch  and  a  half  of  the  anterior,  awd  ^  ^\\Jel\w  V«^ 
inches  and  a  half  of  the  posterior,  part  of  the  brain.     It  \a  &Qime^\L«X>  Xacia^^x 
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b<?hind  than  in  front,  and  is  tbicker  at  either  end  thim  in  ita  central  part,  Wing 
thickest  behind.  It  presents  n  somewhat  arfhed  form,  rrum  before  backwards, 
terminating  anteriorly  in  a  roimdud  l>oidiM.,  which  curver*  downwards  and  l»ack- 
wardt*,  butWL'i'U  tliu  anterior  lobes  to  tlie  Inise  of  the  brain.  In  its  course,  it  fornu* 
a  distinct  l»end,  named  tlio  knee^  or  genu^  and  the  reflected  fM>rtion,  named  the 
heak  {rostrumX  becoming  gradually  narrower,  is  attached  to  the  anterior  cerebrid 

a66. — Section  of  the  Brain.     Made  on  a  level  with  the  Corpus  Galloauni. 


Ii»bn,  nnd  is  connected,  through  the  Inmina  cinerea,  with  the  optic  commissure. 
The  reflected  p<>rfi<m  i>f  ihe  cor^ms  callo^um  gives  of!*,  near  itfi  termination,  two 
bundles  of  white  substance,  whiclu  di verging  from  one  another,  paws  backward*, 
across  tlie  anterior  jK.'rforatcd  space,  to  the  entrance  of  the  fissure  of  SylvilM. 
They  are  cjilled  the  peditiwles  of  the  corpus  callosnni.  l\tsteriorly,  the  corpoa 
cnlloi^um  forms  ii  thick,  rounded  fold,  which  is  free  for  a  little  dis^tancc,  m  it 
curves  forwards,  and  is  then  continuous  with  the  lornix.  On  its  upj>er  surface, 
its  fibrous  Ptructurc  is  vciy  npiiarcnt  to  the  naked  eye,  being  collected  into  coar»e, 
transverse  bundles.  Along  the  middle  line  is  a  linear  depression,  the  raphe,  liounded 
lati'rally  by  two  or  nvore  slightly  elevated  longitudinal  V)ands,  called  llie  9tria 
ImtgitudinaUs^  or  nerves  of  Lanrixi;  and,  still  more  extenudly,  other  longitudinal 
Htriic  are  seen,  iieneath  the  convolutions  which  rest  on  the  corpus  callo^um.  These 
are  the  stritc  lo/tf/itudi/fttfcs  /atcrales.  The  umler  «urface  of  the  corpus  callosum 
is  continuous  beiiind  wiih  the  fornix,  l>eing  separated  from  it  in  front  by  the 
6eptu»n  lucidnm,  which  tonus  a  vertical  partition  between  the  two  ventricles.  C>o 
cither  Huh),  the  fibres  of  the  eor])iis  callosiim  ]>onetrate  into  the  substance  of  Uie 
/lemisphercfl,  atul  e^umect  to^^clVvct  l\\<j  ivuXvtW,  wi\Ml«,  and  ^Mirt  of  the  posterior 


i 


LATEUAL  VENTRICLES. 

lol>08.   It  is  the  large  number  of  fibres  derived  from  the  anterior  and  posterior  lobes, 
■  -which  explains  the  great  tliickness  of  tlie  two  extroraities  of  this  coraroissure. 

An  incision  should  now  be  mado  through  the  corpus  oallosuTn^  on  either  side  of  the 
raphe,  when  two  large  irregular-shaped  cavities  wiU  bo  expcwed,  which  extend  thi-oughont 
the  entire  length  of  each  heuiisphero.   These  are  the  lateral  ventricles. 

The  taiernl  ventricles  m'G  sert)us  cavities,  formed  by  the  upjwr  part  of  the 
general  ventricular  space  in  tlie  interior  of  the  brain.  They  are  lined  l>y  a  tlun 
diaphanous  lining  membrane,  covered  with  eiliatf  d  epithelium,  and  moistened  by  a 

»67. — The  Lateral  Ventricles  of  the  Brain, 


serous  fluid,  whi(*h  is  sometimes,  even  in  healthy  secreted  in  eon siderable  quantity. 

These  cavities  are  two  in  number,  one  in  each  hemisphere,  and  they  are  separated 
I  from  eaeli  other  by  a  vertical  septum,  the  septum  Incidum. 

Each  lateral  ventriele   consists  of  a   central  cavity,  or  body,  ami  three   pmafler 

cavities  or  cornua,  wbieli  extend  from  it  in  different  direetions.     The  anterior 

cornu,  curves  forwards  and  outwards,  into  the  substance  of  the  anterior  lobe.  The 

p<isterior  eornu,  called  the  digital  c«ri/i/,  curves  backwards  into  the  posterior  lobe. 

The  middle  cornu  descends  into  the  middle  lobe. 

The  central  cavity^  or  body  of  the   lateral  ventricle,  is  triangular  in  form.     It 

is  bounded,  above,  by  the  under  surface  of  the  cttrjius  cnllot^um,  which  forms  the 
^Toof  of  the  cavity.     Internally,  is  a  vertical  partition,  the  septum  lucidum,  which 
peeparates  it  from  the  opppot^ite  ventricle,  and   connects  the  under  surface  of  tho 
f  corpus  callosum   with  the  fornix.      Its   floor  jh  formed    by   tl\<>    Vv.AVoVvu'^jl  YsaV*, 
'enumerated  in  their  order  of  jwsition,  from  before backYfarda,  tVc  c^ot^xx*  %\;v:\tA>wsv, 
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taenia,   scmtcirciilaris,  tlialanms  opticus,  clioroid  plexus,  corpus  fimbriatuTn,  and 

fornix. 

The  anterior  cnrjiu  is  triangular  in  form,  paaaing  outwards  into  tlie  anterior 
lobe,  and  curving  round  the  ant<?rior  extremity  of  the  corpus  striatum.  It  is 
hounded  above  and  in  front,  by  the  corpus  callosum;  behind,  by  the  corpus 
striatum. 

The  posterior  cornu^  or  digital  cavity,  curves  backwards  into  tho  subptance  of 
the  posterior  lobr,  its  direction  being  backwards  and  outwards^  and  then  inwartl*. 
On  its  floor  is  seen  a  Hongitudinal  eminence,  which  corresponds  with  a  deep  sulcus 
between  two  convolutions:  this  13  called  the  hippocampus  minor.  Between  the 
nuddle  and  posterior  horns,  a  smooth  emioeuco  is  observed,  which  varies  con- 
siderably in  size  in  different  subjects.     It  is  called  the  eminentia  coUnteralig, 

The  corpus  sfriatum  has  received  its  name  from  tho  striped  appearance  which 
its  section  presents,  in  consequence  of  diverging  white  fibres  being  mixed  with 
the  grey  matter  which  forma  tho  greater  part  of  its  substance.  The  intra- 
ventricular portion  of  a  large  pear-shaped  mass,  of  a  grey  colour  externally;  ita 
broad  extretuity  is  directed  forwards*,  into  the  fore-part  of  the  body,  and  anterior 
cornu  of  the  lateral  ventricle:  its  narrow  end  ts  directed  outwards  and  backwards, 
being  separated  from  its  fellow  by  the  ihalarai  optici:  it  is  covered  by  the  serous 
lining  of  the  cavity,  and  crossed  by  some  veins  of  consiilerable  size.  The  extra- 
ventricular  ^Tortion  is  imbedded  in  the  white  substance  of  the  hemisphere. 

The  tmnia  semicircularis  h  a  narrow,  whitish,  semi-transparent  baud,  of  me- 
dullary substance,  situated  in  the  depression  between  the  corpus  striatum  am! 
thalamus  opticus.  Anteriorly,  it  descends  in  connection  with  the  anterior  pillar 
of  tho  fornix;  behind,  it  is  continued  into  the  descending  horn  of  the  ventricle, 
where  it  becomes  lost.  Its  surface,  especially  at  its  fore-part,  is  transparent^  and 
dense  in  structure,  and  was  called  by  Tarinus  the  horny  band.  It  consists  of 
longitudinal  white  fibres,  the  deepest  of  which  run  between  the  corpus  striatum 
and  thalamus  opticus.  Beneath  it  is  a  largo  vein  {vena  corporis  Btriati\  which 
receives  numerous  smaller  veins  from  the  surfaco  of  the  corpus  striatum  and 
thalamus  opticus,  and  joins  the  vcnm  Galeni, 

The  choroid  plexus  is  a  highly  vascular,  fringe-like  membrane,  occupying  tho 
margin  of  the  fold  of  pta  mater  [veltnn  interposih/m\  in  the  interior  of  the  bruin. 
It  extends,  in  a  curved  direction,  across  the  lloor  of  the  lateral  ventricle.  In  front, 
where  it  is  small  and  tapering,  it  communicnt+^a  i-vith  the  choroid  plexus  of  tho 
opposite  side,  through  a  large  oval  aj>erture,  the  fnrame?i  0/ Monro.  Posteriorly, 
it  descends  into  the  middle  horn  of  the  lateral  ventricle,  where  it  joins  with  tho 
pia  rnater  through  the  transverse  fisi^ure.  In  structure,  it  consists  of  minute,  and 
highly  vascular  villous  processes,  the  villi  being  covered  by  a  single  layer  of 
cpitbelium*  composed  of  large,  round  corpuscles,  conUiining»  besides  a  central 
nucleus,  a  bright  yellow  spot.  The  arteries  of  the  choroid  plexus  enter  the  ven- 
tide  at  the  descending  cornu.  and,  after  ramifying  through  its  substance,  send 
branches  into  tho  substance  of  the  brain.  The  veins  of  the  choroid  plexus 
terminate  in  the  venue  Galeni. 

The  corpus  Jimbriatnm  [t^nia  hippocampi),  is  a  narrow,  white,  tape-like  band, 
situated  immediately  behind  the  choroid  plexus.  It  is  the  lateral  edge  of  llie 
posterior  pillar  of  the  fornix,  and  is  attached  along  the  inner  border  of  the  hipp«>- 
campus  major  as  it  descends  into  the  middle  horn  of  the  lateral  ventricle.  It  may 
he  traced  avS  far  as  the  pes  hippdcamiii. 

The  (halami  optici  nndjornix  will  l>e  describt'd  when  raoro  completely  exposed, 
in  a  later  stage  of  the  dissection  of  the  brain. 

The  middle  cornu  should  now  Ito  be  exposed,  throughout  its  entire  extent,  by  introdudng 
tho  little  linger  gently  into  it,  and  cutting  through  the  hemisphere,  between  it  and  ike 
Burf4cie,  in  the  direction  of  the  cavity. 

The  /Middle,  or  descendintj  cornuy  the  largest  of  the  three,  traverses  tho  middto 
lobe  of  the  brain,  forming  in  its  couvac  a  T«iHVftxkiaA)l<i  curve  round  the  back  of 
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|PP%ptic  tlialamu?.     If.  passes,  at  first,  backwartls,  outwards,  and  downwards,   and 
thim  curves  around  the  crus  cerebri,  forwardni  and  inwards,  nearly  to  the  point  ot 
,  the  middle  lobe,  close  to  the  fissure  of  Sylvius.     Its  upper  Ijoundary  is  formed 
by  the  medwllary  eubstjmce   of  the    middle  lobe,  and  the  under  Burfacc  of  the 
balaiuus  opticus.     Its    lower  boundary  preifcuta  for  eiamiuation  the   following 
arts:  The  hippocampus  major,  pes  hippocampi,  pea  acceasorius,  corpus  fimbriatum 
choroid  plexus,  fascia  deetata,  transverse  fissure. 

The  hipporampiix  major,  or  eornu  AmmoniSy  so  called  from  its  resemblance  to 
,  ram'a  Uom,  ia  a  white  eminence,  of  a  curved  elongate  form,  extending  along  the 


»5t. — The  Fomii,  Velum  Iuteri)ositum,  and  Middle  or  Descending  Cornu  of 
the  Lateral  Veatricle. 


lentire  length  of  the  floor  of  the  middle  horn  of  the  lateral  ventricle.  At  its  lower 
Ifcxtremity  it  bfcomes  enlarged,  and  presents  a  number  of  rounded  elevations  with 
lintervening  depressions,  which,  from  presentJug  some  resemblance  to  the  claw  of 
Imn  animal,  is  called  the  pes  hippovampL  If  a  transverse  section  is  made  through 
lilie  hippocampus  major,  it  will  be  seen  that  this  eminence  is  the  inner  surface  ot* 
lihe  convolution  of  the  corpus  callosum,  doubled  upon  itself  like  a  horn,  the  white 
[convex  portion  projecting  into  the  cavity  of  the  ventricle;  the  grey  portion  being 
Ion  the  surface  of  the  cerebrum,  the  edge  of  which,  slightly  indented^  forms  the 
■fascia  dentAta.  The  white  matter  of  the  hippocampus  major  is  continuous  through 
[the  corpus  fimbriatum,  with  the  fornix  and  corpus  callosum. 

The  pes  accessoriuSy  or  eminentia  rotfaternlhy  hns  been  already  xfte,TA.VOTv^,  ^a 
a  white  eminence,  varying  in  size,  placed  between  i\\e  VvpipQcamv^a  ttxetyiv  «xA 
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minor,  ai  the  jimctlon  of  the  posterior  with  t!ie  descending  cornii.  Like  iJie  hippo- 
cninpi^  it  ia  funnetl  of  white  matter  corruHpondiiic^  U>  oee  of  tlie  Buici,  betweew 
two  eonvolntioiis  protruJing;  into  tlie  cavity  of  the  ventriclo.  i 

Tiie  corpus Jimbriatrntn  is  a  cantiniutlioii  of  the  posterior  pillar  of  the  fornix^. 
prolonged,  ra  already  mentioned,  frooi  the  central  cavity  of  the  lateraL 
ventricle. 

FascUi  dentitta.  On  separating  the  inner  border  of  the  corpus  limbrintum  fnno 
the  choroid  plexus,  iind  raising  the  edge  of  the  former,  a  serrated  band  of  grey 
substance,  the  edge  of  the  grey  aubstance  of  the  middle  lobe,  will  be  seen  beneath 
it;  this  is  the  fascia  dentata.  Correctly  H[jfaking,  it  Ia  placed  external  to  tiio 
cavity  of  the  descending  eornu. 

The  transverse  Jjs&u re  is  seen  on  separating  the  corpna  limbriatuni  from  the 
thalamus  opticus.  It  is  situated  beneath  the  fornix,  extending  from  the  middle 
line  behind,  downwards  on  either  tuide,  to  the  end  of  the  descending  conui,  lieing 
bounded  on  one  side  Ity  the  fornix  and  t!ie  hemisphere,  and  on  the  other  by  tlio 
thalamus  opticus.  Through  thiy  fji^sure  tlie  jiia  muter  passes  from  the  exterior  of 
the  brain  into  the  ventrielef!,  (o  form  the  choroid  jdexnsesf.  Wh^re  the  pia  mater 
projects  into  the  lateral  ventricle,  l»envath  the  edge  o(  the  fornix,  it  is  covered  by 
a  [>roloogatioii  of  the  lining  membrane,  which  excludea  it  from  the  cavity. 

The  septum  htciiitim  forma  the  internal  boundary  of  the  lateral  ventricle.  It 
is  a  thin,  semi-transparent  Hcptum,  attached,  above,  to  the  under  surface  of  the 
corpus  calloaum;  below,  to  tlie  anterior  part  of  the  fornix:  and,  in  front  of  tliiss 
to  the  prolonged  portion  of  the  corpus  callosnm.  It  is  triangular  in  fonn,  broad 
in  front,  atul  narrow  behind,  its  fturfa<'es  looking  towards  the  cavities  of  the 
ventricles.  The  septum  consists  of  two  himiuie,  separated  by  a  narrow  interval, 
the  fiftli  ventricle. 

Fijth  Vctitrule.  Each  lamina  of  the  septum  lucidum  consists  of  an  internal 
layer  of  white  substance,  covered  by  the  lining  membrane  of  the  fifth  ventrich'j 
and  an  outer  layer  of  grey  matter,  covered  by  the  lining  membrane  of  the  lateral 
ventricle.  The  cavity  of  the  lifth  ventricle  is  lined  by  a  ecroua  membrane,  covercfl 
with  epithelium,  and  contains  lluid.  In  the  ftctus,  and  in  wome  animals,  this  cavity 
eoramuuicates,  below,  with  the  thiril  ventricle;  but  in  the  adult,  it  forms  «  aepa- 
rate  cavity.  In  cases  ctf  serous  effusion  into  the  ventricles,  the  septum  is  oHcti 
found  softened  and  partially  broken  down. 

The  fifth  ventricle  may  be  expoaed  by  cuttuig  through  the  septum,  and  attached  portion 
of  the  corpus  calloaum,  with  3018301*8;  after  examining  which,  the  corpus  caliosum  shottkli 
he  cut  Acrosa,  towards  its  anterior  part,  and  the  two  portions  carefully  diaaocted,  tJie  onej 
forwards,  the  other  backwards,  when  the  fornix  will  l>e  expoecd. 

Thu'  forttix  is  a  longitudinal  lamella  of  white  Hlirous  matter,  situat^^d  beneH 
the  corpus  caliosum,  with  which  it  is  continuous  liebind,  but  separated  from  it  in 
front  by  the  septum  hiciduni.  It  may  be  described  n-«  consisting  of  two  symmetrical 
halves,  one  for  either  hemisphere.  These  two  portions  are  joined  together  in  the 
middle  line,  where  they  form  the  Ijody,  but  are  separated  from  one  another  in 
front  and  beliind;  ftiriniug,  in  front,  the  anterior  crura,  and  behind,  the  posterior 
crura. 

The  hodif  of  the  fornix  is  trianguhir  in  furm;  narrow  in  front,  brc»ad  Whiu^b 
Its  upper  surface  is  connected,  in  the  median  line,  to  the  septum  bicidum  in  IhinU 
and  the  corpus  caliosum  behind.  Its  under  surface  rossts  upon  the  velum  inti^r- 
positun>,  which  separates  it  from  the  third  ventricle,  and  the  hm<:Y  portion  of  tlio 
optic  thalami.  Ita  lateral  edges  form,  on  each  side,  part  of  the  floor  of  ihc  lateml 
ventricles,  and  are  in  contact  with  the  choroiil  plexuses. 

The  anterior  crura  arch  dtiwnwards  towards  the  base  of  the  brain,  fiepttr»t*'<i 
from  each  other  by  a  narrow  interval.  Thoy  arc  composed  of  white  fibres,  whifl' 
desceud  through  a  quantity  of  grey  matter  in  the  lateral  wjdls  of  the  thml  Tt*H' 
tricle,  and  are  placed  immediately  behind  the  anterior  commiesure.  At  tlie  l"**^ 
of  the  brain,  the  white  fibtcis  o£  eacVi  e\*\ift  Vvivvu  a  sudden  curve  u|)on  tlicraseJ^^*' 
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qnread  oat  and  form  the  onter  part  of  the  corresponding  corpus  albicans,  from 
which  point  they  may  be  traced  upwards  into  the  substance  of  the  corresponding 
thalamus  opticus.  The  anterior  crura  of  the  fornix  are  connected  in  their  course 
with  the  optic  commissure,  the  white  fibres  covering  the  optic  thalamus,  the 
peduncle  of  the  pineal  gland,  and  the  superficial  fibres  of  the  taenia  semi- 
circuluris. 

The  posterior  crura,  at  their  commencement,  are  intimately  connected  by 
their  upper  surfaces  with  the  corpus  callosum;  diverging  from  one  another,  they 
pass  downwards  into  the  descending  horn  of  the  lateral  ventricle,  being  con- 
tinuous with  the  concave  border  of  the  hippocampus  major.  The  laterd  thin 
edges  of  the  posterior  crura  have  received  the  name  corpus  ^mbriatum,  already 
described.  On  the  under  surface  of  the  fornix,  towards  its  posterior  part,  between 
the  diverging  posterior  crura,  may  be  seen  some  transverse  lines,  and  others 
longitudinal  or  oblique.  This  appearance  has  been  termed  the  /yra,  from  the 
fancied  resemblance  it  bears  to  the  strings  of  a  harp. 

Between  the  anterior  pillars  of  the  fornix  and  the  anterior  extremities  of  the 
ihalami  optici,  an  oval  aperture  is  seen  on  each  side,  the  foramen  of  Monro,  The 
two  openings  descend  towards  the  middle  line,  and  joining  together,  lead  into  the 
upper  part  of  the  third  ventricle.  These  openings  communicate  with  the  lateral 
ventricles  on  each  side,  and  below  with  the  third  ventricle. 

Divide  the  fornix  across  anteriorly,  and  reflect  the  two  portions,  the  one  forwards,  the 
other  backwards,  when  the  velum  interpositum  will  be  exposed. 

The  velum  interpositum  is  a  vascular  membrane,  reflected  from  the  pia  mater 
into  the  interior  of  the  brain  through  the  transverse  fissure,  passing  beneath  the 
posterior  rounded  border  of  the  corpus  callosum  and  fornix,  and  above  the  corpora 
qnadrigemina,  pineal  gland,  and  optic  thalami.  It  is  of  a  triangular  form,  and 
separates  the  under  surface  of  the  body  of  the  fornix  from  the  cavity  of  the  third 
ventricle.  Its  posterior  border  forms  an  almost  complete  investment  for  the  pineal 
gland.  Its  anterior  extremity,  or  apex,  is  bifid;  each  bifurcation  being  continued 
into  the  corresponding  lateral  ventricle,  behind  the  anterior  crura  of  the  fornix, 
forming  the  anterior  extremity  of  the  choroid  plexus.  On  its  under  surface  are 
two  vascular  fringes,  which  diverge  from  each  other  behind,  and  project  into  the 
cavity  of  the  third  ventricle.  These  are  the  choroid  plexuses  of  the  third  ventricle. 
To  its  lateral  margins  are  connected  the  choroid  plexuses  of  the  lateral  ventricles. 
The  arteries  of  the  velum  interpositum  enter  from  behind,  beneath  the  corpus 
callosum.  Its  veins,  the  venae  Galeni,  two  in  number,  run  along  its  under 
surface;  they  are  formed  by  the  venae  corporis  striati  and  the  veins  of  the  choroid 
plexuses:  the  venae  Galeni  unite  posteriorly  into  a  single  trunk,  which  terminates 
in  the  straight  sinus. 

The  velum  interpositum  should  now  be  removed.    This  must  be  effected  carefully, 
— :_!!_  -X  -x .    .•  ^  .  1 :^  ■ x_  xt.-    jineal  gland;  the  thalami  r-^'--  — " 

ie  between  them  (fig.  269). 


especially  at  its  posterior  part,  where  it  invests  the  pineal  gland;  the  thalami  optici  will 
then  be  exposed  with  the  cavity  of  the  third  ventricle  ' 


The  thalami  optici  are  two  large  oblong  masses,  placed  between  the  diverging 
portions  of  the  corpora  striata;  they  are  of  a  white  colour  superficially;  internally, 
they  are  composed  of  white  fibres  intermixed  with  grey  matter.  Each  thalamus 
rests  upon  its  corresponding  crus  cerebri,  which  it  embraces.  Externally,  it  is 
bounded  by  the  corpus  striatum,  and  taenia  semicircularis;  and  is  continuous  with 
the  hemisphere.  Internally,  it  forms  the  lateral  boundary  of  the  third  ventricle; 
and  running  along  its  upper  border  is  seen  the  peduncle  of  the  pineal  gland.  Its 
upper  surface  is  free,  being  partly  seen  in  the  lateral  ventricle;  it  is  partly  covered 
by  the  fornix,  and  marked  in  front  by  an  eminence,  the  anterior  tubercle.  Its 
under  surface  forms  the  roof  of  the  descending  comu  of  the  lateral  ventricle;  into 
it  the  crus  cerebri  passes.  Its  posterior  and  injerior  part,  which  projects  into  the 
descending  horn  of  the  lateral  ventricle,  presents  two  small  round  eminetvc^^,  \\\^ 
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internal  and  external  geniculate  bodies.      Its  anterior  extremity^  which  is  narrow, 
forms  tlic  posterior  boundary  of  the  foramen  of  Monro. 

The  third  rentrir.le  is  the  narrow  oblong  fiasuro  placed  between  the  ihalaml 
optici,  and  extending  to  the  base  of  the  brain.  It  is  l>ounded,  nbove,  by  the  under 
surface  of  the  veltim  intorpositum,  from  which  are  suspended  the  choroid  pIexiise-» 
of  the  third  ventricle;  and,  laterally,  by  two  white  tracts,  one  on  either  side,  the 
peduncles  of  the  pineal  gland.  Its  floor,  somewhat  oblique  in  its  direction,  is 
formed,  from  before  backwards/by  the  parts  which  close  the  interpeduncular  space^ 

269.— The  Third  and  Fourth  Ventricle* 
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vi«.,  the  lamina  cinerea,  the  tuber  cinereum  and  infundibulum,  the  corpoiA  ilbi- 
cantia,  and  the  locus  perforatum;  ita  sides,  by  the  optic  thalami:  it  is  bounded,  ID 
front,  by  the  anterior  crura  of  the  foraix,  and  part  of  the  anterior  commiMim; 
behind,  by  the  posterior  commissure,  and  the  iter  a  tertio  ad  ffiiartum  ventriculum. 

The  cavity  of  the  third  ventricle  is  eros.sed  by  three  coraniissures,  named,  frein 
their  position,  anterior^  middle^  and  posterior. 

The  anterior  commissure  is  a  rounded  cord  of  white  fibres,  placed  in  front  of  the 
anterior  crura  of  the  fornix.  It  perforates  the  corpus  striatum  on  either  sideband 
spreads  out  into  the  ttubstance  of  the  I'lemiephercs,  over  the  roof  of  the  desceading 
horn  of  each  lateral  ventricle. 

The  middle  or  snft  commissure  consists  almost  entirely  of  gx<*y  matter.  It 
connects  together  the  thalami  optici,  and  is  continuous  with  the  ^ey  matter  liniag 
the  anterior  part  of  the  third  ventricle.  It  is  frequently  broken  in  examining  U»p 
bruin,  and  might  then  be  sup^^osed  Ui  W\t  been  wanting. 
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The  posterior  commissure,  smaller  than  the  anterior,  is  a  flattened  white  band  of 
fibres,  connecting  together  the  two  thaiami  optici  posteriorly.  It  bounds  the  third 
ventricle  posteriorly,  and  is  placed  in  front  of  and  beneath  the  pineal  gland,  above 
the  opening  leading  to  the  fourth  ventricle. 

Tlie  third  ventricle  has  four  openings  connected  with  it.  In  front  are  the  two 
oval  apertures  of  the  foramen  of  Monro,  one  on  either  side,  through  which  the 
third  communicates  with  the  lateral  ventricJes.  Behind,  ia  a  third  opening  leading 
into  the  fourth  ventricle  by  a  canal,  the  aqueduct  of  Sylvitia,  or  iter  a  tertio  ad 
quarium  ventriculum.  The  fourth,  situated  in  the  anterior  part  of  the  floor  of  the 
ventricle,  ia  a  deep  pit,  which  leads  downwards  to  the  funnel-shaped  cavity  of 
the  infundibulura  {iter  ad  iufundihulum). 

The  lining  membrane  of  the  lateral  ventricles  is  continued  through  the  foramen 
of  Monro  into  the  third  ventricle,  and  extends  along  the  iter  a  tertio  into  the 
fourth  ventricle;  at  the  bottom  of  the  iter  ad  infundibulura,  it  ends  in  a  cul- 
de-sac. 

Grey  matter  of  the  third  ventricle.  A  layer  of  grey  matter  covers  the  greater 
part  of  the  surface  of  the  third  ventricle.  In  the  floor  of  this  cavity  it  exists  in 
^eat  abundance,  and  is  prolonged  upwards  on  the  sides  of  tlie  thaiami,  extending 
across  the  cavity  as  the  soft  comniisaure;  below,  it  enters  into  the  corpora  albicantia, 
and  surrounds  in  part  the  anterior  pillars  of  the  fornix. 

Behind  the  third  ventricle,  and  in  front  of  the  cerebellum,  are  the  corpora 
quadrigemina;  and  resting  upon  these,  the  pineal  gliind. 

The  pineal  ffland  (conarittm),  so  named  from  its  peculiar  shape  {pinus^  a  fir- 
cone), is  a  small  reddish-grey  body,  conical  in  form,  placed  immediately  behind 
the  posterior  commissure,  and  between  the  nates,  upon  which  it  rests.  It  is 
retained  in  its*  po.«ition  by  a  duplicature  of  pia  mater,  derived  from  the  under 
Borface  of  the  velum  interposituni,  which  almost  eomptetely  invests  it.  The  pineal 
gland  is  about  four  lines  in  length,  and  from  two  to  three  in  width  at  its  base,  and 
is  said  to  be  larger  in  the  child  than  in  the  adult,  and  in  the  female  than  in  the 
male.  Its  bajse  is  connected  with  the  cerebrum  by  some  trauaverse  coramissural 
fibres,  derived  from  the  posterior  commissure;  and  by  four  slender  peduncles,  formed 
of  medullary  fibres.  Of  these,  the  two  superior  pjiss  forwards  upon  the  upper  and 
inner  margin  of  the  optic  thaiami  to  the  anterior  crura  of  the  fornix,  with  which 
Uiey  become  blended.  The  inferior  peduncles  pass  vertically  downwards  from  the 
base  of  the  pineal  gland,  along  the  back  part  of  the  inner  surfaeo  of  the  thaiami, 
and  are  only  pcen  on  a  vertical  section  through  the  gland.  The  pineal  gland  is 
very  vascular,  and  consists  chiefly  of  grey  matter,  with  a  few  medullary  fibres. 
In  its  base  is  a  small  Ciivity,  said  by  some  to  communicate  with  that  of  the  third 
ventricle.  It  contains  a  transparent  viscid  fluid,  and  occasionally  a  quantity  of 
sabulous  matter,  named  aeervulus  cerelirt,  composed  of  phosphate  and  carbonate  of 
lime,  phosphate  of  magnesia  and  ammonia,  with  a  little  animal  matter.  These 
concretions  are  almost  constant  in  their  existence,  and  are  found  at  all  periods  of 
life.  When  this  l»ody  is  solid,  the  sabulous  matter  is  found  upon  its  surface,  and 
occasionally  upon  it«  peduncles. 

On  the  removal  of  the  pineal  gland  and  adjacent  portion  of  pia  mater,  the  corpora 
quadrigemina  are  exposed. 

The  corpora  or  hihercula  quadrigemina  {optic  lobes)  are  four  rounded  emi- 
nences placed  in  pairs,  two  in  front,  and  two  behind,  and  separated  from  one 
another  by  a  crucial  depression.  They  are  situated  immediately  behind  the  third 
ventricle  and  posterior  commissure,  beneath  the  posterior  border  of  the  corpus 
callosum,  and  above  the  iter  a  tertio  ad  quartum  vcntrieuhtm.  The  anterior  pair, 
the  nates,  are  the  larger,  oblong  from  before  backwards,  and  of  a  grey  colour. 
The  posterior  pair,  the  testes,  are  hemispherical  in  form,  and  lighter  in  colour 
than  the  preceding.  They  are  connected  on  each  side  with  the  thalamus  opticus, 
and  comraenecment  of  the  optic  tracts,  by  means  of  two  wViVto  \vvovcv\Ti^\\\.^3«xvC^%^ 
termed  brachia.  Those  coimectmg  the  nates  with  the  t\\a\ftmvia  IbracKla  ttnieT\oTO>^» 
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are  the  larger,  and  pass  oWiquely  outwards.  Those  connectinfr  the  testes  with 
the  thahimus,  arc  called  the  hrochia  posferiora.  Both  pairs,  in  the  adult,  lire 
quite  solidj  being  composed  of  white  matter  exteraftllj»  and  grey  matter  witliin. 
These  bodies  are  larger  in  the  lower  animals  than  in  man.  In  fishes,  reptiles,  and 
hird!<,  they  are  only  two  in  nnml>er,  are  ejilled  the  opiic  M/en,  from  their  connec- 
tion with  the  optic  norvefl,  and  are  hollow  in  tluMr  interior;  hut  in  mammalia,  they 
are  four  in  niimher^  as  in  man,  and  qnttc  solid.  In  the  human  foetus*  they  are 
developed  at  a  very  early  period,  and  form  a  larpe  proportion  of  the  cereViral  masH: 
at  first,  they  are  only  two  in  number,  as  in  the  lower  mammalia,  and  hollow  in 
their  interior. 

These  bodies  receive,  from  below,  white  fibres  from  the  olivary  fascicolus  or 
fillet;  they  arc  also  coniipcted  with  the  cerebellum,  by  means  of  a  large  white  cord 
on  each  side,  the  processus  ad  testes,  or  superior  peduncles  of  the  cerebellum, 
which  pass  up  to  the  thalami  from  the  tidtercula  tjuadrigemiua. 

The  rafve  of  Vicnssetis  is  a  thin  transliucent  lamina  of  medullary  subetAncc, 
stretched  between  the  two  processus  e  eerelwl/o  ad  testes;  it  covers  in  the  cnnal 
leading  fron)  the  third  to  the  fourth  ventricle,  foi*ming  part  of  the  roof  of  tlie  latter 
cavity.  It  is  narrow  in  front,  where  il  is  connected  with  the  testes;  and  browlcr 
liehind,  at  its  connection  with  the  vermiform  process  of  the  cerebellum.  A  slipht 
elevated  ridge,  the  frenithtm^  descends  upon  the  upper  part  of  the  valve  from  the 
corpora  quadtigeminn,  and  on  either  side  of  it.  may  he  6eeu  the  fibres  of  orin:in  of 
the  fourth  nerve.  Its  lower  half  is  covered  by  a  thin  trnngversely  grooved  lobule 
of  grey  matter  prolonged  from  the  anterior  border  of  the  cerebellum;  this  is  c&lled 
by  the  Italian  anatomists  the  linguetta  lamhwsa. 

Tlie  corpora  geniciilaia  are  two  small,  flattened,  oblong  masses,  placed  on  the 
outer  side  of  the  corpora  qiiadrigemina,  and  on  the  under  and  back  part  of  each 
optic  thalamus,  and  named,  from  their  position,  corpus  geniculatum  externww^ 
and  internum.  They  are  placeil  one  on  the  outer  and  one  on  the  inner  side  of  mch 
optic  tract.  In  this  situation,  the  optic  tract  may  be  seen  dividing  into  two  bonds, 
one  of  which  is  connected  with  the  external  geniculate  l»ody  and  nates,  the  other 
l»eing  connected  with  the  internal  geniculate  body  and  tet^tis, 

Stntctiire  of  the  cerebrum.  The  white  matter  of  each  hemisphere  consistM  of 
three  kinds  of  fibres.  I.  Diverging  or  peduncular  fibres,  which  connect  ihc 
hemisidjere  with  the  cord  and  medulla  oblongata.  2.  Transverse  commisisiirRl 
fdiree,  which  connect  together  the  two  hemispheres.  3.  Longitudinal  commissural 
fibres,  which  connect  dit^tant  parts  of  the  same  hemisphere. 

The  diverging  or  peduncular  fibres  eonsit^t  of  a  main  body,  and  of  c«rtjiiD 
accessory  fibres.  The  main  body  originate  in  the  columns  of  the  cord  and  medulla 
oblongata,  and  enter  the  cerebmni  through  tlie  crus  cerebri,  where  they  are 
arranged  in  two  bundles,  separated  by  the  locus  niger.  Those  fibres  which  form 
tLt*  inlerioror  fasciculated  portion  of  the  crus,  arc  derive*]  from  the  anterior  pyra- 
mid, and,  ascending,  pass  mainly  through  the  centre  of  the  striated  l>ody;  thoee 
on  the  opposite  surface  of  the  cms,  which  form  the  tegmentum,  are  derived  from 
the  posterior  pyramid  and  fasciculi  teretes;  as  they  ascend,  they  pass,  some  throa^ 
the  under  part  of  tlie  thalamus,  and  otliers  tlirough  \h>\\\  thalamus  and  corpus 
fitni^tura,  decussating  in  these  bo*lie8  with  each  other,  and  with  the  fibres  ot  the 
corpus  callosum.  The  optic  thalami  also  receive  accessory  fibres  from  the  procnsns 
(id  testes^  the  olivary  fasciculus,  the  corpora  quadrigemina,  and  corpora  geniculata. 
Some  of  the  diverging  fibres  end  in  the  cerebral  ganglia,  whilst  others  pass  thmugll 
and  receive  additional  fibres  from  them,  and  as  they  emerge,  radiate  into  the 
anterior,  middle,  and  posterior  lobes  of  the  hemisphere,  decussating  again  with  tlic 
fibres  of  the  corpus  callosum,  before  passing  to  tlie  convolutions.  These  fibre? 
have  received  the  name  ot  corona  radiata. 

The  transverse  commissural  fibret  connect  together  the  two  hemispheres  acro?« 
the  middle  line.     They  are  formed  by  the  corpus  callosum,  and  the  aotcrioi'  and 
posterior  commissures. 

The  iongitudinal  commissural  Jibre*  toivwecV  ^tt^l'^^£veT  ^\'e\»xyl  ^virta  of  ihe  mxat 
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I  hemisphere,  the  fibres  being  disposed  In  a  longitudinail  direction.  Tliey  form  the 
[fornix^  the  tienm  seuik'ircuhiris,  and  poduiielea  of  the  pineal  gland,  the  striae 
[longitudinales,  the  fibres  of  the  gyrus  foruicatus,  and  the  fttsciculus  uucinatua. 

The  Cebebellum. 

The  cerebellum,  or  little  brain,  is  that  portion  of  the  encephalon  which  is  con- 
tained in  the  inferior  occipital  fossce.  It  is  situated  beneatli  the  posterior  lobes 
of  the  cerubrum,  from  which  it  is  separated  by  the  tentorium-  Its  average  weight 
in  the  male  is  50Z.  4dra,  It  attains  its  maximum  weight  between  the  tweuty-liflh 
and  fortieth  year;  its  increase  in  weight  after  the  fourteenth  year  being  relatively 
greater  in  the  female  than  in  the  male.  The  proportion  Iwitweeu  the  cerebellum 
and  cerebrum  is,  in  the  ma!e,  aa  1  to  H^;  and  in  the  female,  as  I  to  8^.  Li  the 
infant,  the  cerebellum  is  proportionally  much  smaller  than  in  the  adult,  the  rela- 
tion between  it  and  the  cerebrum  heiug,  according  to  Chaussier,  between  I  to  13, 
and  I  to  26  J  by  Cruvelbier  the  proportion  wa*  found  to  be  1  to  20.  Li  form, 
the  cerebellum  is  oblong,  and  flattened  from  above  downwards,  its  greatest 
diameter  being  from  side  to  side.  It  measures  from  three  and  u-half  to  four 
inches  transverHely,  and  from  two  to  two  and  a-half  inclie«  i'roni  before  back- 
wards, being  about  two  inches  thick  in  tlie  centre,  and  about  six  linen  at  tho 
circumference,  which  h  the  thinnest  part.  It  consiets  of  grey  and  white  matter: 
the  former,  darker  thun  that  of  the  cerebrum,  occupies  (he  surface;  the  latter  the 
interior.  The  .surface  of  the  cerebellum  is  not  convoluted  like  the  cerebrum,  but 
traversed  by  Dumerous  curved  furrows  or  sulci,  which  vary  in  depth  at  ditFerent 
parts,  and  separate  the  lamina?  of  wliieh  its  exterior  is  composed. 

Its  upper  surface  (fig.  270)  is  somewhat  elevated  in  the  median  Vine,  and  de- 
pres^sed  towards  its  circumference;  it  consists  of  two  lateral  heminpheres,  conni^ctcd 
together  by  an  elevated  median  portion  or  lobe,  the  superior  vermiform  process. 

170.— Upj.>cr  Surface  of  the  Cerebellum. 


Tlie  median  lobe  is  tlie  fundamentjil  part,  and  in  some  animals,  as  fishes  and  reprtles, 
the  only  part  which  exists;  the  hemispheres  being  additions,  and  attaining  their 
jnaxiraum  size  in  man.  The  hemispheres  are  separated,  in  front,  by  a  deep  notch, 
the  ittcistira  cerehelU  anterior,  which  encircles  the  corpora  quadrigemiua  behind; 
they  are  also  separated  l»y  a  similar  notch  behind,  the  inchnrn  cereitetii  pof^ffrmr^ 
in  which  is  received  the  upper  part  of  tbe  fulx  cerebLdli.  The  superior  vermiform 
I  process  (upper  part  of  the  median  lobe  of  the  cerebellum),  extends  from  the  notrli 
on  the  anterior  to  that  on  the  jwaterior  border.  It  is  divided  into  three  lobes:  (he 
lobulus  centralis^  a  small  lobe,  aituatod  in  the  incisura  anterior;  the  moutivulus 
cerebelliy  the  central  projecting  pari  of  the  process;  and  the  cttmmisswra  simple*, 
a  small  lobe  near  the  incisura  posterior. 
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The  tinder  surfaoe  of  the  cerebellum  (fig.  271)  is  Bubdivided  iuto  two  lateral 
liemisplieres  by  u  depi'esaion^  tlio  valley,  wbicb  extends  from  before  baekwarda  in 
the  middle  line.  The  lateral  hemispheres  are  lodged  in  the  inferior  occij*ital  fosMe; 
the  median  depression,  or  valley,  receives  the  back  part  of  the  medulla  ol»longata, 
IB  broader  in  the  centre  than  at  either  extremity,  and  ha?,  projecting  from  its  floor, 
part  of  the  median  lobe  of  the  cerebellum,  called  the  inferior  vermiform  proce»$. 
The  parts  entering  into  the  composition  of  this*  body  are,  from  behind  forward*, 
tha  commissura  brevis,  Bituated  in  the  incisiira  posterior;  in  front  of  this,  a 
laminated  conical  projection,  the  pyramid;  more  anteriorly,  a  larger  eminence, 
the  uvitla^  which  is  placed  between  the  two  rounded  lobes  which  occupy  the  tides 
of  the  valley,  the  amygdalm  or  tonsih^  and  is  connected  with  them  by  a  com- 
missure of  grey  matter*  indented  on  the  surface,  called  the  furrowed  band.  In 
front  of  the  uvula  is  the  wt»r/M/e,*  it  is  the  anterior  pointed  termination  of  the 
inferior  vermiform  process,  and  projects  into  the  cavity  of  the  fourth  ventricle;  it 
has  been  named  by  Malaearne  the  laminated  tubercle.  On  each  side  of  the 
nodule  is  a  thin  layer  of  white  substance,  attached  externally  to  the  flocculus,  and 

i7i.— Under  Surface  of  the  Cerebellum. 


internally  to  the  nodule;  these  form  together  the  posterior  medullart/  velum^  or 
commissure  of  the  flocculus.  It  is  usually  covered  in  and  concealed  by  the 
amygdaliE,  and  cannot  be  seen  until  they  are  drawn  aside.  This  band  is  of  a 
semilunar  form  00  each  side,  its  anterior  margin  being  free  and  concave,  its 
posterior  attached  just  in  front  of  the  furrowed  baud.  Between  it  and  the 
nodulus  and  uvula  behind,  is  a  deep  fossa,  called  the  swallow's  nest  inidus 
hirujidinis). 

Lobes  of  the  cerebellnm.  Each  hemisphere  is  divided  into  an  upper  and  a  lower 
portion  by  the  great  horizontal  Useure,  which  commences  in  front  at  the  pons,  and 
passes  horizontally  round  the  free  margin  of  either  hemisphere,  backwanla  to  tiie 
middle  line.  From  this  primary  fijssure  numerous  secondary  fissures  proceed* 
which  separate  the  cerebellum  into  lobes. 

U(M)n  the  upjwr  surface  of  eilher  hemisphere  there  are  two  lol:>es,  Beparated 
from  each  other  by  a  fissure.  These  are  the  anterior  or  fiquare  lobe  which  extends 
as  far  back  as  the  posterior  edge  of  the  vermiform  process,  and  the  posterior  or 
aemilunar  lobe,  which  passes  from  the  termination  of  the  preceding  to  the  great 
horizontal  fiBt*ure. 

Upon  the  under  surface  of  either  hemisphere  there  are  five  loWs,  separated  by 

sulci;  these  arc  from  before  bnck wards;  the  flocculus  or  sub-peduncular  lobe,  ■ 

prominent  tuft»  situated  behind  and  below  the  middle  peduncle  of  the  cerebellum; 

iis  surface  is  compi>sed  of  grey  matter,  subdivided  into   a  few  small  lamins:  it  is 

somerimes  called  the  pneumogastnc  lobule,  Crom  beiug  situated  behind  the  pneu* 
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nerve.  The  amygdala  or  tonsil  is  situated  on  either  side  of  the  great 
median  fissure  or  valley,  and  projects  into  the  fourth  ventricle.  The  digdstrtc  Inhe 
is  situated  od  the  outside  of  th«  tonsil,  beJn*^  connected  in  part  with  the  pyramid. 
Behind  the  digastric  is  die  slender  lohe^  which  is  connected  with  the  back  part 
of  the  pyramid  and  the  commissura  Itrevis:  and  more  posteriorly  is  the  inferior 
posterior  lobe,  which  also  joins  the  counmissunt  brevia  in  the  valley. 

Structure.  If  a  vertical  section  is  made  through  either  hemisphere  of  the 
cerebellum,  midway  between  its  centre  and  the  superior  vermiform  process, 
the  interior  will  he  found  to  consist  of  a  central  stem  of  white  matter,  which 
contains  in  its  interior  a  dentate  bodif.  From  the  surface  of  this  central  stem, 
a  Beries  of  plates  of  medullary  matter  are  detached,  which,  covered  with  grey 
matter,  form  the  lamtnai;  and  from  the  anterior  part  of  each  hemisphere  ju'ise 
three  large  processes  or  peduncles,  superior,  middle,  and  inferior,  by  which  tho 
cerebellum  is  connected  with  the  rest  of  the  encephalon. 

The  lamirue  are  abi>ut  ten  or  twelve  in  number,  including  those  on  both 
eurfaces  of  the  cerebellum,  those  Ln  front  being  detached  at  a  riglit  angle,  and 
those  behind  at  an  acute  angle;  as  each  lamina  proceeds  outwards,  other  secondary 
laminffi  are  detached  from  it,  and,  trom  these,  tertiary  laminne.  The  arrangement 
thus  described  gives  to  the  cut  surface  of  the  organ  a  foliated  appearance,  to 
which  the  name  arbor  vitte  has  been  given.  Each  lamina  consists  of  white 
matter,  covered  externally  by  a  layer  of  grey  substance.  The  white  matter  of 
each  lamina  is  derived  partly  from  the  central  stem;  in  addition  to  which  white 
iibres  pass  from  one  lamina  to  another.     The  grey   matter   resembles  somewhat 

the   cortical   substance    of 
%7i. — Vertical  Section  of  the  Cerebellum.  the  convolutions.     It  con- 

sists of  two  layers,  the 
external  one,  soft  and  of 
a  greyish  colour,  the  in- 
ternal one,  firmer  and  of  a 
rust  colour. 

The  corpus  dentatttm, 
or  gang  I  ion  of  the  cere 
beltum^  is  situated  a  little 
to  the  inner  side  of  the 
centre  of  the  stem  of  white 
matter.  It  consists  of  an 
open  bag  or  capsule  of  grey 
matter,  the  section  of  which 
presents  a  grey  dentated 
outline,  open  at  its  anterior 
part.  It  is  surrounded  by 
white  fibres;  white  fibres 
are  alsu  contained  in  its 
interior,  wtich  issue  from  it  to  join  the  superior  peduncles. 

The  peduncles  of  tlie  cerebellum,  superior,  middle,  and  inferior,  serve  to  connect 
it  with  the  rest  of  the  encephalon. 

The  superior  peduncles  {processus  e  cerehello  ad  testes)  connect  the  cerebellum 
with  the  cerebrum;  they  pass  forwards  and  upwards  to  the  testes,  beneath  which 
they  ascend  to  the  crura  cerebri  and  optic  thalomi,  forming  part  of  the  diverging 
cerebral  fibres;  each  peduncle  forms  pRxt  of  the  lateral  boundary  of  the  fourth 
ventricle,  and  is  connected  ivith  its  fellow  of  the  opposite  side  by  the  valve  of 
Vieussens,  The  peduncles  are  continuous  behind  with  the  folia  of  the  inferior 
vermiform  process,  and  with  the  white  fibres  in  the  interior  of  the  corpus  dentutum. 
Beneath  the  corpora  quadrigemina,  the  innermost  fibres  of  each  peduncle  decussate 
with  each  otlier,  so  that  some  fibres  from  the  right  half  of  the  cerebellum  are 
continued  to  the  left  half  of  the  cerebrum. 

The  inferior  peduncles  ijtrocessus  ad  mediUlam)  connccl  t^e  eet^X^OiVoLKv  VvOtt. 
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the  medolla  oblongata.  They  pass  downwards,  to  tlie  back  part  of  the  medulla, 
and  form  purL  of  the  rcstifuim  1  todies.  Above,  the  fibres  of  cjich  procefis  arc 
connected  ciuelly  with  tite  laniinie,  on  tho  upper  Rurface  of  the  ccrcl»e!lutn;  and 
below,  tliey  ore  comiccted  with  all  three  tracts  of  one  half  of  the  medulla,  and, 
through  these,  with  the  corresponding  half  of  the  cord,  excepting  the  posterior 
median  columns. 

The  middle  peduncles  (processtis  ad pontem\  the  largest  of  the  three,  connect 
together  the  two  heniisidieres  of  the  cerebellum,  forming  their  great  transverse 
commissure.  They  consiHt  of  a  mass  of  curved  fibres,  which  arise  in  tlie  lateral 
parts  of  the  cerebellum,  and  pass  across  to  tho  eame  points  on  the  opposite  side. 
They  form  the  transverse  fibres  of  the  pons  Varolii. 


FouBTH  Ventricle. 

The  fourth  ventricle,  or  ventricle  of  the  cerebeUum,  is  the  space  between  the 
posterior  surface  of  the  medulla  oblongata  and  pons  in  front,  and  the  cerebellum 
behind.  It  is  lozenge-shaped,  being  contracted  above  and  below,  and  broadest 
across  its  central  part.  It  is  bounded  laterally  by  the  processus  e  cerebello 
ad  testes  above,  and  by  the  diverging  posterior  pyramids  and  restiforni  bodies 
below. 

The  roo/is  arched;  it  is  formed  by  the  valve  of  Vicussens  and  the  under  surface 
of  the  cerebellum,  which  presents,  in  this  situation,  four  small  eminences  or  lobules, 
the  notlulus,  uvula,  and  amygdala?. 

The  anterior  boundary,  or  jioor^  is  formed  by  the  posterior  surface  of  the 
medulla  oblongata  and  pons.  In  the  median  line  is  seen  the  posterior  niediao 
fissure,  which  becomes  gradually  obliterated  above,  and  terraioates  below  in  the 
point  of  the  calamus  scriptorius,  formed  by  the  convergence  of  the  posterior 
pyramids.  At  this  point  is  the  orifice  of  a  short  omal  terminating  in  a  cul-de- 
*«c,  the  remains  of  the  canal  which  extends  in  ftctal  life  through  the  centre 
of  the  cord.  On  each  side  of  the  median  fissure  are  two  slightly  convex  longi- 
tudinal eminences,  the  fasciculi  teretes;  they  extend  the  entire  length  of  the  floor, 
being  indistinct  below  and  of  agreyisli  colour,  but  well  marked  and  whitish  above. 
Each  eminence  consists  of  fibres  derived  from  tli©  lateral  tract  and  rcstiform  lK>dy, 
which  ascend  to  the  cerebrum.  Opposite  the  crus  cerebelli,  on  the  outer  side  of 
the  fasciculi  teretes,  is  a  small  eminence  of  dark  grey  substance,  which 
presents  a  bluish  tint  through  the  thin  striitum  covering  it;  this  is  called  the 
iocus  cteruleus  ,•  and  a  thin  streak  of  tlic  same  colour  continued  up  from  tiik 
on  either  side  of  the  fasciculi  teretes,  as  far  as  tlie  top  of  the  ventricle,  is  called 
tho  twnia  violacea.  The  lower  paii  of  the  floor  of  the  ventricle  is  crowed 
by  several  white  transverse  lines,  lineis  transversa: ;  they  emerge  from  the 
posterior  median  fissure;  some  enter  the  crus  cerebelli,  others  enter  the  roota  of 
origin  of  tlie  auditory  nerve,  whilst  some  pass  upwards  and  outwards  on  the  floor 
of  the  ventricle. 

The  iifiinff  membrane  of  tho  fourth  ventricle  is  continuous  with  that  of  tlie 
third,  through  the  Mjueduct  of  Sylvius,  and  its  cavity  communicates  below  with 
the  sub-arachnoid  space  of  the  brain  and  cord  through  an  aperture  in  the  layer  of 
pia  mater  extending  between  tlie  cerebellum  and  medulla  oblongata.  Laterally, 
this  membrane  is  reflected  outwards  a  short  distance  between  the  cerebellum  and 
innlulla. 

The  choroid  plex^ises  of  the  fourth  ventricle  are  two  in  number;  they  are 
delicate  vascuhir  fringes,  which  project  into  the  ventricle  on  each  side,  paaatog 
from  the  point  of  the  inferior  vermiform  process  to  the  outer  margin  of  the  resti- 
fonn  bodies. 

The  grey  matter  in  the  floor  of  the  ventricle  consists  of  a  tolerably  thick 
stratum,  continuous  below  with  the  grey  commissure  of  tho  cord,  and  extendiog 
up  ;4s  high  a«  the  aciueduct  of  Sylvius,  besides  some  special  deposits  connected 
with  Che  roots  of  origin  of  ct^rUiin  nerx^a.,     In  the  upper  half  of  the  ventricle  is 


I 


FOURTH  VENTBICLE.  505 

a  projection  situated  over  the  naclens,  from  which  the  sixth  and  facial  nerves 
take  a  common  origin.  In  the  lower  half  are  three  enunences  on  each  side  for 
the  roots  of  origin  of  the  eighth  and  ninth  nerves. 


On  the  General  Anatomy  of  the  Nerves  and  Nervous  Centres,  the  student  may  consult 
the  works  of  Kdlliker,  and  Todd  and  Bowman,  before  alluded  to ;  and  the  Articles  *  Nerve 
and  Nervous  Centres,*  in  the  Cyclop,  of  Auat.  and  PhysioL — ^For  further  information  on 
the  Descriptive  Anatomy  of  the  Nervous  Centres,  consult : — Cruvelhier's  *  Anatomie 
Descriptive';  Todd's  *  Descriptive  Anatomy  of  the  firoin,  Spinal  Cord,  and  Ganglions'; 
Herbert  Mayo's  'Plates  of  the  !foain  and  Spinal  Cord';  and  Arnold's  *TabulsB  AnatomicsQ 
Fascia  x.    Icones  Cerebri  et  Medulla  Spinalis.' 
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Cranial  Nerves. 

THE  Cranial  Nerves,  nine  in  number  on  each  side,  arise  from  some  part  oftJie 
cerebro-spinal  centre,  and  are  transmitted  through  foramina  in  the  base  of 
the  cranium.  They  have  been  named  numerically,  according  to  the  order  in 
which  they  pass  out  of  the  cranial  cavity.  Other  names  arc  abo  given  to  them, 
derived  from  the  parts  to  which  they  are  distributed,  or  from  their  functions. 
Taken  in  their  order,  from  before  backwards,  they  are  as  follows: 


1st.   Olfactory. 

2nd.  Optic, 

3rd,  Motor  oculi. 

4th.  Pathetic. 

5th.  Trifacial  (Trigeminus). 

6th.  Abducens. 


7th. 

8th. 
9tb. 


(Facial  (Portio  dura). 
Auditory  (Portio  niollts). 
Glosso-pharyngeal. 
Pneumogaetric  (Par  vaguni). 
Spinal  accessory. 
Hypoglossal. 


If,  however,  the  7th  pair  be  considered  as  two,  and  the  8th  pair  as  three  distinct 
nerves,  then  their  number  will  be  increased  to  twelve,  which  is  the  arrangement 
adopted  by  Summering. 

The  cranial  nerves  may  be  subdivided  into  four  groups,  according  to  the  peculiar 
function  possessed  by  each,  viz.,  nerves  of  special  sense;  nerves  of  common 
sensation;  nerves  of  motion;  and  mixed  nerves.  These  groups  may  be  thiia 
arranged: 


N€rve$  of  Special  Sense. 

Olfactory. 

Optic. 

Auditory, 

Part  of  gloBSO-pharyngenl. 

Lingual  or  gustatory  branch  of  fifth, 

AVrrM  of  Common  Sensation. 
Fifth  (greater  portion). 
Part  of  glosso-pharyngeal, 


Nerves  of  Motion, 

Motor  oculi. 

Pathetic. 

P^irt  Q^  third  division  of  fifth. 

Abducens. 

Facial. 

Hypoglossal. 

Mixed  Nerres, 
Pneumogastric. 
Spinal  accessory. 


All  the  cranial  nerves  are  connected  to  some  port  of  the  surface  of  the  brain. 
This  is  termed  their  superficial,  or  apparent  origin.  But  their  fibres  may,  in  all 
cases,  be  traced  deeply  into  the  substance  of  the  organ.  This  part  is  called  their 
deepy  or  real  origin. 


Olfactory  Nerve. 


The  First,  or  Olfactory  Nerve,  the  special  nerve  of  tlie  sense  of  smelt, 
may  be  regai'ded  as  a  lol*,  or  portion  of  the  cerebral  substance,  pushed  forward 
in  direct  relation  with  the  organ  to  which  it  ia  distributed.  It  arises  by  three 
roots. 

The  external^  or  long  rooty  m  a  narrow,  white,  medullary  band,  which  pwses 
outwards  across  the  fissure  of  Sylvius,  into  the  substance  of  the  middle  lobe  of  the 
cerebrum.  Its  deep  origin  bos  been  traced  to  the  corpus  striatum,*  the  superficial 
fibres  of  the  optic  thalamus,^  the  anterior  commissure,^  and  the  convolutions  of 
the  island  of  Beil. 
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The  middUy  or  grey  root,  ariaea  from  a  papilla  of  grey  matter  (caruncula 
ruaiiiDiilJaris),  imbedded  in  tlie  aoterior  lobe.  This  root  is  prolonged  into  tlie 
nerve  from  the  adjacent  part  of  the  brain,  and  contains  white  fibres  in  its  interior, 
which  are  connected  with  the  corpus  striatum. 

The  internal,  or  short  roof,  is  composed  of  white  fibres,  which  arise  from  the 
inner  and  back  part  of  the  anterior  lobe,  being  connected,  according  to  Foville, 
with  the  longitudinal  fibres  of  the  gyrus  fornicatus. 

These  three  roots  unite,  and  form  a  flat  band,  narrower  in  the  middle  than  at 
either  extremity,  and  of  a  somewhat  priamoid  form  on  section.  It  is  soft  in  texture, 
and  contains  a  considerable  amount  of  grey  matter  in  its  substance.  As  it  fwisses 
forwards,  it  ia  contained  in  a  deep  sulcus,  between  two  convolutions,  lying  on  the 
under  surface  of  the  anterior  lobe,  on  either  side  of  the  longitudinal  fissure,  and 
is  retained  in  position  by  the  arachnoid  membrane  which  covers  it.  On  reaching 
the  cribriform  plate  of  the  ethmoid  bone,  it  expands  into  an  oblong  mass  of  greyish- 
white  substance,  the  olfactory  bulb.  From  the  under  part  of  this  bulb  are  given 
off  numerous  filaments,  about  twenty  in  number,  which  pass  through  the  cribriform 
foramina,  and  are  distributed  to  the  mucous  membrane  of  the  nose.  Each  filament 
is  surrounderl  by  a  tubular  prolongation  from  tlie  dura  mater,  and  pta  mater;  the 
former  being  lost  on  the  periosteum  lining  the  nose;  the  latter,  in  the  neurilemma 
of  the  nerve.  The  filaments,  as  they  enter  the  uares,  are  divisible  into  three 
groups:  ail  inner  group,  larger  tlian  those  on  the  outer  wall,  spread  out  over  the 
upper  third  of  the  septum;  »  middle  set,  confined  to  the  roof  of  the  nosej  luid 
an  outer  set,  which  are  distributed  over  the  superior  and  middle  turbinated  bones, 
and  the  surface  of  the  ethmoid  in  front  of  them.  Aa  the  filaments  descend,  they 
unite  in  a  plexiform  network,  and  become  gradually  lost  in  the  lining  membrane. 
Their  mode  of  termination  is  unknown. 

The  olfactory  differs  in  structure  from  other  nerves,  In  containing  grey  matter 
in  its  interior,  and  being  soft  and  pulpy  in  structure.  Its  filaments  are  deficient 
in  the  white  substance  of  Schwann,  are  not  divisible  into  fibriUie,  and  resemble 
the  gelatinous  fibres,  in  being  nucleated,  and  of  a  finely-granular  texture. 


Orxic  Nerve. 

The  Second,  or  Optic  Nerve,  the  special  nerve  of  the  aenae  of  sight,  is 
distributed  exclusively  to  the  eyeball.  The  nei*vca  of  opposite  sides  are  connected 
together  at  the  commissure;  and  from  the  back  of  the  commissure,  they  may  be 

traced  to  the  brain,  under  the  name  of  the 

173,— The  Optic  Nerves  and  Optic  Tracts,  ^^p^j^.  tracts. 

The  optic  tract,  at  its  connection  with 
the  brain,  is  divided  into  two  bands 
which  arise  from  the  optic  thai  ami,  the 
corpora  gen  iculuta,  and  the  corpora 
quadrigemina^  The  fibres  of  origin  from 
the  thalamus  may  be  traced  partly  from 
its  surface,  and  partly  from  its  iutertor. 
From  this  origin,  the  tract  winds  oblicjuely 
across  the  under  surface  of  thecrus  cerebri, 
in  the  form  of  a  flattened  baud,  destitute 
of  neurilemma,  and  is  attached  to  the  crus 
by  its  anterior  margin.  It  now  assumes  a 
cylindrical  form,  and,  aa  it  passes  forwards, 
is  connected  with  the  tuber  cinereum,  and 
himina  cinerea,   from    l>oth    of    wliich   it 

1^^^^    ■  ^         VaJS!^^^^  receives  fibres.     According  to  Foville,  it 

is  also  connected  with  the  taenia  aemi- 
circularis,  and  the  anterior  termination  of  the  gyrus  fornicatua.  It  finally  joins 
with  the  nerve  of  the  opposite  side,  to  form  tlie  optic  commissure. 
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in  the  Optic  Commiaaure. 


The  commissure  or  chiasma^  somewhat  quadrilateral  in  form,  rests  upon  die 

olivary  process  of  the  sphenoid  bone,  being  bounded,  in  front,  by  the  lamina 
cirRTea;  behind,  by  the  tuber  cinereumj  on  either  aide,  by  tlio  ant<>rior  perforated 
space.  Within  the  cominiswurfi,  the  optic  ncrvea  of  the  two  sides  undergo  a  partial 
decusHfttion.  The  fibres  wliich  form  the  inner  margin  274,— Course  of  the  Fibrea 
of  each  tract,  are  continued  across  from  one  to  the 
other  side  of  the  brain,  and  Imve  no  connection  with 
the  optic  nerves.  These  may  be  regarded  aa  com- 
missurul  fibres  (inter-cerebral)  between  the  thalami  of 
opposite  sides.  Some  fibres  are  continued  across  the 
anterior  border  of  the  chiasma,  and  connect  the  optic 
nerves  of  the  two  sides,  having  no  relation  with  the 
optic  tracts.  They  may  be  regarded  as  commissural  fibres  between  the  two  retinas 
(inter-retinal  fibres).  The  outer  fibres  of  each  tract  are  contiuiied  into  the  optic 
nerve  of  the  smne  side.  The  central  fibres  of  each  triict  are  continued  into  the 
optic  nerve  of  the  opposite  aide,  decussating  in  the  commissure  with  similar  fibres 
of  the  opposite  tract.* 

The  optic  nerves  arise  from  the  fore  part  of  the  commissure,  aud,  diverging 
from  one  another,  become  rounded  in  form  and  firm  in  texture,  aud  are  ericlosed 
in  a  yheath  derived  from  the  unichnoid.  As  each  nerve  passes  through  the  corre- 
f^ponding  optic  foramen,  it  receives  a  s+heath  from  the  dura  mater;  and  as  it  enters 
the  orbit,  this  sheath  subdivides  into  two  layers,  one  of  which  l>ecome8  continuous 
with  the  periosteum  of  the  orbit;  the  other  forms  a  shouth  for  tlie  nerve,  and  sur- 
rounds it  as  far  as  the  sclerotic.  The  nerve  passes  through  the  cavity  of  tlie  orbit, 
pierces  the  sclerotic  and  choroid  coats  at  the  hack  part  of  the  eyeb&ll,  a  little  to 
the  nasal  side  of  its  centre,  and  expands  into  the  retina.  A  small  artery,  the 
arteria  centralis  retina*,  p^^rfonites  the  optie  nerve  a  little  behind  the  glol>e,  and 
runs  along  its  int^erior  ifi  a  tubular  canal  of  fibmus  tissne.  It  supplies  the  innftr 
surface  of  the  retina,  and  is  accompanied  by  corresponding  veins. 


Auditory  Nerve. 

The  AuwTORT  Neeve  (portio  mollis  of  the  seventh  pair),  is  the  epecial  nerv« 
ol  the  sense  of  hearing,  being  distributetl  exclusively  to  the  interual  ear.  The 
[Mtrlio  dura  of  the  seventh  [lair,  or  facial  nerve,  is  the  motor  nerve  of  the  muscles 
of  the  face.     It  wJJl  be  dcHcribed  with  the  cranial  motor  nerves. 

The  auditory  nerve  arises  by  numerous  white  striae,  the  lineft  transversa, 
which  emerge  from  the  posterior  median  fissure  in  the  anterior  wall,  or  floor,  of 
the  fourth  ventricle.  It  is  also  connected  with  the  grey  matter  of  the  medulla, 
corresixinding  to  the  locus  cieruleus.  According  to  Foville,  the  roots  of  lliis 
nerve  are  connected,  on  the  under  surface  of  the  middle  peduncle,  with  the  grey 
substjmcc  of  the  cerebellum,  with  the  flocculus,  and  with  the  grey  matter  at  llie 
borders  of  the  calamus  scriptorius.  The  nerve  winds  round  tJie  restiform  lM>dy, 
from  which  it  receives  fibres,  and  passes  forwards  across  the  posterior  border  of 
the  crua  cerebelli,  in  company  with  the  facial  nerve,  from  which  it  is  partially 
separated  by  a  small  artery.  It  then  enters  the  meatus  auditorius,  in  company 
with  the  facial  nerve,  and,  at  the  bottom  of  the  meatus,  divides  into  two  branches, 
cochlear  and  vestibukr,  which  are  distributed,  the  former  to  the  coehleA,  the 
latter  to  the  vestibule  and  semicircular  canals.  The  auditory  nerve  is  very  soft 
in  texture  (hence  the  name,  portio  nwllis\  destitute  of  neurilemma,  aud,  within 
the  meatus,  receives  one  or  two  filaments  from  the  facial. 

The  otlier  nerves  of  special  sense  must  be  described  with  the  glosso-phoryngeid 

and  fifth  nerves,  of  which  they  are  parts.  Jl 

*A  specimen  of  congenital  absence  of  the  optic  coomiiaaure  is  to  be  found  in  the  Museum 
of  the  TVestminster  Iloapital. 
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Third  Nerve*  » 

Tlie  ThttvP  NEnvE  {motor  ocifli%  supplies  all  the  tnusclea  of  the  eyeball  except 
the  Superior  oljliqiio  ami  Exteriml  rectus;  it  also  sends  motor  filaments  to  the  iris. 
It  is  a  rather  large  nerve,  of  rounded  form  ami  firm  texture,  having  its  apparent 
orlj^ia  from  the  ioner  surface  of  the  cruri  cerebri,  immodtatclj  in  front  of  the  pottS 
Varolii. 

The  deep  origin  may  ho  traced  into  the  puhfttancc  of  the  cms,  Avhere  some  of 
ita  fibres  are  connected  with  the  locus  niger;  others  run  downwards,  amonj;  the 
longitudinal  fibres  of  the  pons;  whilst  others  ascend,  to  bo  connected  with  tho 
tul^ereula  quadrigemina,  and  valve  of  VJeuBsens.  According  to  Stiirinff,  tho 
iil>res  of  the  nerve  pierce  the  peduncle  and  locu8  niger^  and  arise  from  a  grey 
liuclcns  in  the  floor  of  tho  atiucduct  of  Sylviui=i.  On  emerging  from  the  l>rain,  tho 
nerve  is  invested  in  a  sheath  of  pla  mater,  and  enclosed  in  a  prolongation  from 
the  arachnoid.  It  then  pierces  the  dura  mater  on  the  outer  side  of  the  anterior 
clinoid  process,  where  iti<  serous  covering  is  reflected  from  it,  and  it  paaaea  along 
the  outer  wall  of  the  cavernous  sinus,  above  the  other  orbital  nerves,  receiving 
in  its  course  one  or  two  fiUmcnta  from  the  ravernous  plexus  of  the  sympathetic. 
It  then  divides  into  two  branches^  which  enter  the  orbit  through  the  8phe[U)idal 

fissure,   between    the   two 
»75— Nerves  of  the  Orbit    Seen  from  above.  heads  of  tho  External  rec- 

tus muscle.  On  passing 
through  the  fissure,  the 
nerve  is  placed  below  tho 
fourlli,  and  the  frontal  and 
lachrymal  branches  of  tho 
ophthalmic  nerve. 

The  superior  division, 
the  smaller,  passes  inwards 
across  the  optic  nerve,  nnd 
6upplies  the  Superior  rectus 
and  Levator  palpebnc. 

Tho  inferior  division, 
the  larger,  divides  into 
tliree  branches.  One  passes 
beneatli  (he  optic  nerve  to 
the  Internal  rectus ;  another 
to  thu  Inferior  rectus;  and 
the  thinl,  the  largest  of  the 
three^  passes  forwai'ds  be- 
tween the  Inferior  and  Ex- 
ternal recti,  to  the  Inferior 
oblitjue.  From  the  latter,  a 
sliort,  thick  braneh  is  given 
ort'  to  the  lower  part  of  the 
lenticularganglion/orming 
its  inferior  root,  as  well  as 
two  filaments  to  the  Inferior 
rectus.  All  these  branches 
enter  the  nmsclea  on  their 
Mtu^  JtMi'  I  n      i*»eun^mt F7f*w,^wt  oculaT  surfacc. 

/      I'i       4     uDmm-Mat*r 
S*m*»rg  A9*tl 

Fourth  Nerve. 
The  Fourth,  or  trochlear  nerve,  the  smallest  of  the  cranial  nerves,  supplies 
the   Superior  oblique   muscle.      It  arises  from  the  upper  part  of   tho  valve  of 
Vieuesens,  immediately  behind  the  testis,  and  divides  beneath  the  corpora.  t\ji\yix\- 
cemina,  into  two  fasciculi ;  the  siiiterior  one  arising  from  a  uuiAftu*  <i^  ^\^^  wv^vvvix. 
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close  to  tlie  middle  tine  of  tbe  flcwr  of  the  Sylvian  aqueduct;  the  posterior  one 
from  a  grey  nucleus,  at  the  upper  part  of  the  floor  of  the  fourth  ventricle,  close  to 
the  origin  of  the  fifth  nerve.  The  two  nerves  are  connected  together  at  their 
origin,  hy  a  transveri«e  band  of  white  fibres,  which  crosses  the  surfivce  of  the  valve 
of  Vieussciis.  The  nerve  winds  round  the  outer  side  of  the  cms  cerebri, 
immediately  abovo  the  pons  Varolii,  pierces  the  dura  mater  in  the  free  border  of 
the  tentorium  cerebelli,  near  the  posterior  elinoid  process,  above  the  oval  opening 
for  the  fifth  nerve,  and  passes  forwards  through  the  outer  wall  of  the  cavemooB 
Binus,  below  the  third;  but,  &s  it  enters  the  orbit,  through  the  sphenoidal  fissure, 
it  becomes  tho  highest  of  all  the  nerves.  In  the  orbit,  it  passes  inwards,  above 
the  origin  of  the  Levator  palpebrse,  and  fiinally  enters  the  orbital  surface  of  the 
Superior  oblique  muscle. 

In  the  outer  wall  of  the  cavernous  sinus,  this  nerve  receives  some  fihunents 
from  the  carotid  plexus  of  the  sympathetic.  It  is  not  unfrequently  blended  with 
the  ophthahiuc  division  of  the  fifth j  and  occasionally  gives  off'  a  branch  to  assist 
in  the  formation  of  the  lachrymal  nerve.  It  also  gives  off  a  recurrent  branch, 
which  passes  backwards  between  the  layers  of  the  tentorium,  dividing  into  two 
or  three  filaments,  which  may  be  traced  as  far  hock  as  the  wall  of  the  lateral  sinus. 

176. — Nerves  of  the  Orbit  and  Ophthalmic  Ganglion.    Side  view. 
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Sixth  Nerve. 

The  StXTD  Neiivr  (Abducens),  supplies  Uie  External  rectus  maselo.  It^ 
apparent  origin  is  by  several  filatnents  from  the  constricted  part  of  the  corpus 
pyramidale,  close  to  the  pons,  or  from  tho  lower  bonier  of  the  pons  itself. 

The  deep  origin  of  this  nerve  has  been  traced,  by  Mayo,  bt!twcen  the  fasciculi 
of  tho  corpus  pyramidale,  to  the  posterior  part  of  the  medulla,  where  Stilling 
has  shown  its  connection  with  a  grey  nucleus  in  the  floor  of  the  fourth  ventricle. 
The  nerve  pierces  the  dura  mater,  immediately  below  the  posterior  cliuoid  pro- 
cess, lying  in  a  groove  hy  the  side  of  the  body  of  the  sphenoid  bone.  It  pa^stf 
forwards  through  the  cavernous  sinus,  lying  on  the  outer  side  of  the  internal 
carotid  artery,  where  it  is  joined  by  several  filaments  from  the  carotid  plexus,  by 
one  from  Mockers  ganglion  (BiJck),  and  another  from  the  ophthalmic  nerve.  It 
enters  the  orbit  through  the  sphenoidal  fissure,  and  lies  above  the  ophthalmic 
vein,  from  which  it  is  separated  by  a  lamina  of  dura  mater.  It  tlien  passes 
between  the  two  heads  of  the  External  rectus,  and  is  distributed  to  tliat  muscle 
on  its  orrrfar  /surface. 

The  above-mentioned  nerves,  as  wtW  wh  V\\c  o\A\l\\«N\xi\Q,  ^JAsvsvQn  of  the  fifth,  ma 
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they  pass  to  the  oi-bit,  bear  a  certam  relation  to  each  other   in  tho  cavernous 
Btnud,  at  (lie  sphenoidal  fissure,  and  in  the  cavity  of  the  orbit,  which  will  be  now 

I  described. 

In  the  cavernous  sinns^  the  third,  fourth,  and  ophthalmic  division  of  the  fifth, 

[are  placed  in  the  dura  mater  of  the  outer  wall  of  the  sinus,  in  their  numerical 
order,  both  from  above  downwards,  and  from  within  outwards.     The  sixth  nerve 

[lies  at  the  outer  aide  of  the  internal  carotid  artery.     As  these  nerves  pass  forwards 

fto  the  splienoidal  fissure,  the  third  and  fifth  nerves  become  divided  into  branches, 

I  and  the  sixth  approaches  the  rest;  bo  that  their  relative  position  becomes  conai- 

\  derably  changed. 

In  the  sphenoidal Jissure.,  the  fourth,  and  the  frontal  and  lachrymal  divisions 

!  of  the  ophthalmic,  he  upon  tho  same  plane,  the  former  being  most  internal,  the 
latter  external;  and  they  enter  the  cavity  of  the  orbit  above  the  muscles.     The 

,  remaining  nerves  enter  the  orbit  between  the  two  heads  of  the  External  rectus. 
The  superior  division  of  the  third  is  the  highest  of  these;  beneath   this  lies  the 

I  nasal  branch  of  the  fifth;  then  the  inferior  division  of  the  third;  and  the  sixth 
lowest  of  all. 

In  (he  orhity  the  fourth,  and  the  frontal  and  lachrymal  divisions  of  the  ophthalmic, 
lie  on  the  same  plane  immediately  beneath  the  periosteum,  the  fourth  nerve  being 
mtemal,  and  resting  on  the  Superior  oblique,  the  frontal  resting  on  the  Levator 
palpebral,  and  the  lachrymal  on  the  External  rectus.  Next  in  order  comes  the 
superior  division  of  the  third  nerve  lyin"::  immediately  beneath  the  Superior  rectus, 
and  then  the  nasal  division  of  the  fifth  crossing  the  optic  nerve  from  the  outer  to 
the  inner  side  of  this  cavity.  Beneath  these  is  found  the  optic  nerve,  surrounded 
in  front  by  the  ciliary  nerves,  and  having  the  lenticular  ganglion  on  its  outer 
side,  between  it  aud  the  External  rectus.  Below  the  optic  is  the  inferior  division 
of  the  third,  and  the  sixth,  which  lies  on  tho  outer  side  of  the  cavity. 


Facial  Neuve. 


The  Facial  Nhuve,  or  portio  dttra  of  the  seventh  pair,  is  the  motor  nerve  of 
all  the  muscles  of  expression  in  the  face,  and  of  the  Platysma  and  Buccinator. 
It  supplies  also  the  muscles  of  the  external  ear,  the  posterior  belly  of  the 
Digastric,  and  the  Stylo-hyoid.  Through  the  chorda  tympani  it  supplies  the 
Linguallsj  by  its  tympanic  branch,  the  Stapedius  and  Laxator  tympani;  through 
the  otic  ganglion,  the  Tensor  tyinpaui;  and  through  the  connection  of  its  trunk 
with  the  Vidian  nerve,  by  the  petrosal  nerves^  it  probably  supplies  the  Levator 
palati  and  Azygos  uvula?.  It  ai'ises  from  the  lateral  tract  of  the  medulla 
'  *)Iongatii.  in  the  groove  between  the  olivary  and  restiform  bodies.  Its  deep 
origin  may  bci  traced  to  the  floor  of  the  fourth  ventricle,  where  it  is  connected 
with  the  same  nucleus  as  the  sixth  nerve.  This  nerve  is  situated  a  little  nearer 
to  the  middle  line  than  the  portio  mollis,  close  to  the  lower  border  of  the  pons 
Varolii,  from  which  some  of  its  fibres  are  derived. 

Connected  with  this  nerve,  and  lying  between  it  and  the  portio  mollis,  is  a  small 

fasciculus  (portio  inter  dnram 


^ 


et  mollem  of  AVrieberg,  or 
portio  in  term  edia ) .  Th  is  ac- 
cessory  portion  arises  from 
the  lateral  column  of  the  cord. 
The  nerve  paasea  forwards 
and  outwards  upon  the  crua 
cerebelli,  and  enters  the  in- 
ternal auditory  meatus  with 
the  auditory  nerve.  Within 
the  meatus,  the  facial  nerve 
lies  first  to  the  muet  ^vdc  ta,^ 

the  auditory,  and  then   in  a  groove  upon  this  nerve,  and  \!s  coim^^XeJi  \»  xN."^! 

one  or  two  Glnmcnta. 


»77. — The  Course  and  Connections  of  the  Facial  Nerve 
in  the  Tempt>ral  Bone. 
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At  the  bottom  of  tho  meatus,  it  enters  the  oquedactua  Fallopii,  and  follows 
the  Berpontine  course  of  that  canal  through  tho  petrous  portion  of  the 
temporal  f)one,  from  its  commencement  at  the  inteniul  meatus  to  its  termination 
at  tlio  8t}io-mustoid  foramen.  It  i&  at  first  directed  outwards  towards  the 
hiatus  Fallopii,  where  it  forms  a  reddish  gangliform  swelling  (intumeseentia 
gangUofonniaX  and  is  joined  by  several  nerves;  then  bending  suddenly  backwards^ 
it  run«  in  the  internal  wall  of  the  tympanum,  above  the  fenestra  ovalis,  and  at  the 
back  of  this  cavity  passes  vertically  downwardn  to  the  stylo-mastoid  foramen. 

On  emerging  from  this  aperture,  it  runs  forwards  in  the  substance  of  the  parotid 
ghmd,  crosses  the  ex^ternal  carotid  artery,  and  divides  behind  the  ramus  of  iho 
lower  jaw  into  two  primary  branchea,  tern i>oro- facial  and  cervico-facial,  from 
which  numerons  offsets  are  distributed  over  the  side  of  the  head,  face,  and  upper 
part  of  the  neck,  supplying  the  superficial  muscles  in  these  regions. 

The  communications  of  the  facial  nerve  may  be  thus  arranged  :— 

In  the  internal  auditory  meatus  »     With  the  auditory  nerve* 

With  Meckel's  ganglion  by  the  Uurge 
petro*!il  nerve. 

With  the  otic  ganglion  by  tlie  small 
petrosal  nerve. 

With  the  Rymjiathetic  on  the  middle  me- 
ningeal liy  the  extenial  |H'trosaI  nerve. 

(With  the  pneumogastric. 
„        glosso-pharyngeal. 

fonmien  .  .'         .         . ")         "        carotid  plexus. 

/         ff        auricularis  magnus. 


In  the  acqnoductus  Fallopii 


On  the  face 


auriculo-temporal, 
Witli  the  tlireo  divisions  of  the  fiftli. 


1 


In  the  internal  auditory  meatus,  some  minute  filaments  pass  between  the  facial 
and  auditory  nerves. 

Opposite  the  hintus  Fallopii,  the  gangliform  enlargement  on  the  facial  nerve 
communicates,  by  means  of  the  large  petrosal  nerve,  with  Meckers  ganglion^ 
forming  its  motor  root ;  by  a  filament  from  the  small  petrosal,  with  the  otic 
ganglion;  and  by  the  external  petrosal,  with  the  sympathetic  filaments  accom- 
panying the  middle  meningeal  artery  (Bidder).  From  the  gaugliform  enlarge- 
ment, aceonling  to  Arnold,  a  twig  is  sent  back  to  the  auditory  nerve* 

At  its  exit  from  the  slylo-raastoid  foramen,  it  sends  a  twig  to  the  pneumogsstrie, 
another  to  the  glosso-pharyngeal  nerve,  and  communicates  with  the  carotid  plexus 
of  the  sympmthetic,  with  the  great  auricubir  branch  of  the  cervicid  plexus,  with 
the  auricutu-temiioral  braneli  of  the  inferior  maxillary  nerve  in  the  parotid  gltuid^ 
and  on  the  face  witJi  the  terminal  branches  of  the  three  divisions  of  the  fifth. 


I 
I 


Branches  of  DisTRinuTiON, 

Within  aqueductus  Fallopii  (  ^rT"]!* 

^  ^     I  Chorda  tympani, 

A  *       '.   c  .1  A  -i  {  Posterior  auricular. 

At  exit  from  etylo-maatoid  |  ^.         . 

(  Stylo-hyoid. 

{Temporal, 
Malar. 
Infraorbital. 
un  me  face        ,  .  .  ^  ,  i»         , 

(  Buccal . 

.  Cervico-facial     I  Supraniaxillary. 
( Inframnxillary. 
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The  Tt/mpanic  Branch  artsea  from  tLe  nerve  opposite  the  pyramid;  it  is  a  email 
ilament,  which  stipplit*:*  tbt?  Stupedias  mid  Laxator  tympani  musclej*. 

The  Chorda  fffmpani  is  given  oflT  froni  the  facial  a.s  it  passes  vertically  down- 
Jwards  at  the  back  of  the  tympanum,  about  a  quarter  of  an  inch  before  its  exit 
l|rom  the  stylo-mastoid  foramen.  It  ascends  from  below  upwards  in  a  distinct 
Icanal,  parallel  with  the  aqueductiis  Fatlopii,  and  enters  the*  cavity  of  the  tym- 
tpannm  throujirh  an  opening  between  the  base  of  the  pyramid  and  tbe  atfacliinent 
[^of   the   membraiia  tynipani,  aud  becomes  invested  with  niiieous  membrane.     It 

178.— The  Nerves  of  the  Scalp,  Face,  and  Side  of  the  Neck. 


'ermtnaitcma 

if^-troeAUar 
Infra  Indltar 


hi 


passes  forwards  through  the  cavity  of  the  tympanum,  tietween  the  handle  of  the 
malleus  and  vertical  ramus  of  the  incus,  to  its  anterior  inferior  angle,  and  emerges 
from  that  cavity  through  a  foramen  (the  canal  of  Ilnguier)  at  tbe  inner  side  of 
the  Glai»8erian  iissure.  It  then  descends  between  the  two  Pterygoid  muscles,  ami 
meets  the  gustatory  nerve  jit  an  acute  angle,  after  communicating  with  whirh,  it, 
accompanies  it  to  the  subnuixilbry  gland;  it  then  joins  the  submaxillary  ganglion, 
aud  tei-niinates  in  the  Liugualia  muscle. 

The  Pmterior  mtricular  nerve  arises  close  to  the  stylo-mastoid  foranun^  and 
passes  upwards  in  front  of  the  mastoid  process,  where  it  is  jomeA  \\^   la.  ^vVavr^v^x 
from  the  auricular  brancli  of  the  pneumogaatric,  and  cotnmuT\\ca.Vtft  v«\\V  \.\\fc  ^^«^^ 
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branch  of  the  auriculdris  magnus;  as  it  ascends  between  the  meatus  anil  mastoid 
process  tt  divides  Into  two  bninclies.  The  {utricular  branch  supplies  the  Retra- 
Lens  aurem.  The  occipital  branchy  the  larger,  passes  backwards  along  the  eupe- 
rior  curved  line  of  the  occipital  bone,  and  supplies  the  occipital  portion  of  the 
Oceipito-froiiJftlis. 

Tlic  Sff/ln-bf/oid  is  a  long  slender  branch,  which  passes  inwards,  entering  the 
Stylo-hjoid  muscle  about  its  middle;  it  communicates  with  the  sympathetic  fila- 
ment!* on  {be  external  earotid  artery. 

The  Diffamtric  hrfincb  usually  arises  by  a  common  trunk  with  the  preceding; 
it  divides  into  several  iilamcnts,  whicli  supply  tbe  posterior  belly  of  the  Digastric; 
one  of  these  perforates  that  muscle  to  join  the  glosso-pharyntjeal  nerve. 

The  Ttmpora-fncial,  the  larger  of  (he  two  terminal  branches**  passes  upward* 
and  forwards  through  the  parotid  gbitid,  crosses  the  neck  of  the  condyle  of  the 
jaw,  being  connected  in  this  situation  with  the  auriculo-temporal  branch  of  the 
inferior  maxillary  nerve,  and  divides  into  branches,  which  are  distributed  OTOT 
the  temple  and  upper  part  of  the  face;  these  are  divided  into  three  sets,  temporal, 
malar,  and  inlVaorlutal. 

The  tenipnrul  branches  cross  the  zygoma  to  the  temporal  region,  supplying 
the  Attrahens  aurem  muscle,  and  join  with  the  temporal  branch  of  the  superior 
mivxillary,  and  with  the  anrifuki-temporal  lirauch  of  the  inferior  maxillary.  The 
more  anterior  1»ranclies  supply  the  frontal  purtlou  of  the  Occipito- frontalis,  and 
the  Orhicuiaris  palpebrarum  muscle,  joining  with  tbe  supraorbital  branch  of  the 
ophthalmic. 

The  malar  branches  pass  across  the  malar  bone  to  the  outer  angle  of  the  orbit, 
where  they  supply  the  Orbicularis  and  Corrugator  supert-ilii  muscles,  joining  witJi 
filaments  from  tbe  lachrymal  and  supraorbital  nerves:  others  supply  the  lower 
eyelid,  joining  with  filaments  of  the  nudar  liranches  of  the  superior  maxillary 
nerve. 

The  infraorbital^  of  larger  size  than  the  rest,  pass  horizontally  forwards  to  l»c 
distributed  between  the  lower  margin  of  the  orbit  and  the  mouth.  The  superjieial 
branvhex  run  beneath  the  ski  a  and  above  the  superficial  muscles  of  the  face, 
which  they  supply;  some  supply  the  lower  eyelid  and  Pyramidalis  nasi,  joining, 
at  the  inner  aiYglo  of  the  orbit,  with  the  infratrochk-ar  and  nasal  branches  of  the 
ophtlnalmic.  The  deep  branches  pass  beneath  the  Levator  labii  superioris,  supply 
it  and  the  Levator  anguli  uris,  and  form  a  plexus  (infraorbital)  by  joining  with 
tlie  infraorbital  branch  of  the  superior  maxillary  nerve. 

The  Cervii'o-facifil  division  of  the  facial  nerve,  passes  obliquely  downwards 
and  forwards  througli  tbe  parotid  gland,  wliere  it  is  joined  by  branches  from  tbe 
great  auricular  nerve;  o[)pD.siit>  the  angle  of  the  lower  jaw  it  divides  into 
branches,  which  are  dislribukul  on  the  lower  half  of  the  face  and  upper  |»rt  of 
the  neck.  These  may  be  divided  into  three  sets:  buccal,  Bupramaxillary,  and 
infraniaxiliary. 

The  buccal  branches  cross  the  Massetcr  muscle,  join  the  infraorbital  braocbea 
of  the  temporo- facial  division  of  the  nerve,  and  with  filament*?  of  the  buccal 
branch  of  the  inferior  maxillary  nerve.  They  supply  the  Buccinator  and  Ortl- 
cularia  oris. 

The  fnipramaxillary  branches  pass  forwards  beneaili  tlte  Platysma  and  De- 
pressor anguli  oris,  supplying  tlie  muscles  of  the  lip  and  chin,  and  ana^tomofing 
with  the  mental  branch  of  the  inferior  dental  nerve. 

The  infra maxillarf/  branches  run  forward  beneath  the  Platysma,  and  form 
a  Beries  of  arches  across  the  side  of  the  neck  over  the  supra-hyoid  region. 
One  of  these  branches  descends  vertically  to  join  with  the  superficial  cenrical 
nerve  from  the  cervical  plexus;  others  supply  the  Platysma  and  levator  labii 
supcrioris. 

Ninth,  or  Httoglossal  Nerve. 

The  Ninth  Nerve  {^hypoglossal)  va  Oae  too\jot  uwxft  of  the  tongue. 
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hj  several  filamenta,  from  teu  to  fifteen  in  number,  from  the  groove  between  tlie 

pyramidal  uiul  olivary  li<«lifs,  in  ft  continuous  line  with  the  iinterior  roots  of  tho 
spina]  nerveis.  Aecordin;^;  to  Stilling,  those  root?*  may  he  traced  to  a  *i;rey  nucleus 
in  the  floor  of  the  nieJuHii  ohloiiorata,  between  the  posterior  median  furrow  and 
the  nuclei  of  the  ^Josso-pharjngeal  and  vaj;u8  nerves.  The  filaments  of  tins 
nerve  are  collected  into  two  bundles,  which  perforate  the  dura  mater  separately, 

a79. — Hyi>oglo^al  Nerve,  Cervical  Plexui^,  and  their  Dranchca. 
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opposite  the  anterior  condyloid  foramen,  and  imite  together  after  their  passage 
through  it.  In  those  cases  in  whieh  the  anterior  enndyloid  foramen  iu  the  oeei- 
pital  bone  is  douhle,  these  two  portiouw  of  tlie  nerve  nre  separated  by  a  small 
piece  of  bone,  which  divides  the  foramen.  The  nerve  descends  almost  vertically 
to  a  point  correapondini^  with  the  an«rlL!  of  the  jaw.  It  is  at  lir.^t  deeply  seafrd 
l»eneath  the  internal  carotid  and  internal  juj^ular  vein,  and  intimately  conneeteil 
with  the  pncumopastrie  nerve;  it  then  pasaea  forwards  between  the  vein  and 
artery,  and  at  a  lower  part  of  the  neck,  becomes  superficial  helow  the  Digastric 
mupcle.  The  nerve  then  loops  round  the  occipital  artery,  and  crossea  the  external 
carotid  belovr  the  tendon  of  the  Digastric  mnncle.  It  passea  Ix^neatb  the  Mylo- 
hyoid muscle,  lying  between  it  and  the  Hyo-glosgiua,  and  is  connected  at  the 
anterior  border  of  the  hitter  muscle  with  the  gustatory  nerve;  it  ia  then  coutmucAl 
forwards  into  the  Genio-hyo-plussuti  muscle  aH  far  aft  iHe  l\v»  ^>f  ^"^^^  Vow^^-,  ^v*'- 
tributing  branches  to  its  »ub«fance. 

\.  L  ^ 
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Brandies  of  this  nerve  communicate  with  the 

Pncumogastric.  First  and  second  cervical  nerves. 

Sympathetic,  Gustatory. 

The  communication  with  the  pnetimogastric  takes  phico  closn  to  the  exit  of  the 
nerve  from  the  skull,  numerous  tilamentH  puissing  hetween  the  liypogk»!!{^iil  ami 
second  ganglion  of  the  pneumogastriCj  or  both  being  united  so  fts  to  form  one 
nuiss. 

The  communication  with  the  sympathetic  takes  place  opposite  tJie  atlas,  by 
hranclieH  derived  fn>]n  the  superior  cervie.'tl  ganglion^  and  in  the  same  situation 
the  ninth  is  jomed  by  n  tilament  with  the  loop  connecting  the  first  two  ccrvioil 
nerves 

The  communication  with  the  gustatory  ta-kes  place  near  the  anterior  bonier  of 
the  IIyo-glo88us  muscle  by  numerous  filaments,  which  ascend  upon  it. 

The  branches  of  distribution  are  the 

Descendene  noni,  Thyro-hyoid. 

Muscular. 

Tlie  descenders  noni  is  a  long  slender  branch,  which  quits  the  hypogloMil 
wbere  it  turns  round  the  occipital  artery.  It  deseeuda  obliquely  across  the  sheaUi 
of  the  carotid  vessels,  and  joins  just  below  the  middle  of  the  neck,  to  form  a  loop 
with  the  communicating  branches  from  the  second  and  third  cervical  nerves.  Fwiin 
the  convexity  of  this  loop,  branches  pass  forwards  to  aupply  the  Sterno-hyoid, 
Sterno-thyroid,  and  IkjIIi  bellies  of  the  Onio-hyoid.  According  to  Arnold,  another 
filament  descends  in  front  of  the  vessela  into  the  chest,  wliich  joins  the  cardiac 
and  phrenic  nerves.  The  descendens  noni  is  occasionally  contained  in  the  pheatli 
of  the  carotid  vessels,  being  sometimes  placed  over  and  sometimes  beneath  the 
internal  jugular  vein. 

The  thi/ro-hijoid  is  a  small  branch,  arit^ing  from  the  hypr  j'  '  near  the  pos- 
terior border  of  the  Hyo-glossus;  it  parses  obliqueJy  across  il  conm  of  the 
byoid  bone,  and  supplies  the  Thyro-hyoid  muscle. 

The  miiscuiar  branches  are  dintributed  to  the  Stylo-glossua,  Hyo-glossius 
Genio-hyoid,  and  Genio-hyo-gloasus  muscles.  At  the  under  surface  of  the  touguc, 
numerous  slender  branches  pass  upwards  into  the  substance  of  the  organ. 

Fifth  Nerve. 

The  Fifth  Nervk  (tnfacml,  trif^eminux)  is  the  largest  cranial  nenrp,  sad 
resembles  a  spinal  nerve,  in  its  origin  by  two  roots,  and  in  the  existence  of  a 
ganglion  on  its  jjosterior  root.  The  functions  of  this  nerve  are  various.  It  is  n 
nerve  of  special  sense,  of  common  sensation,  and  of  motion.  It  is  the  great  sen- 
sitive nerve  of  the  hefid  and  face,  the  motor  nerve  of  the  muscles  of  mastication, 
and  its  lingual  branch  is  one  of  the  nerves  of  the  special  sense  of  t4iste.  It  arise* 
by  two  roots,  a  posterior  larger  or  sensory,  and  an  anterior  smaller  or  motor  root. 
Its  superjicial  origin  is  from  the  Hide  of  the  pons  Varolii,  a  little  nearer  to  tlie 
upper  than  tlie  lower  Iwrder.  The  smaller  ro<.it  consists  of  three  or  four  Vtundlcsi; 
in  the  larger,  the  bundles  are  more  numerous,  varying  in  nuniWr  from  seventy  to 
a  hundred :  the  two  roots  are  separated  from  one  another  by  a  few  of  the  trauB* 
verse  fibres  of  the  pons.  The  deep  orir/in  of  the  larger,  or  sensory  root,  may  be 
traced  between  the  transverse  iil>res  of  the  pons  Varolii  to  the  lateral  tmct  of  the 
medulla  oblongata,  immediately  behind  the  olivary  liody.  According  lo  6(*m(f 
anatomists,  it  is  connected  with  tlie  grey  nucleus  at  the  back  part  of  the  medulla, 
l«etwtH?n  the  fasciculi  teretes  and  restiform  columns.  By  others,  it  is  said  lo  be 
continuous  with  the  fasciculi  teretes  and  lateral  column  of  the  cord;  and»  according 
to  Foville,  some  of  its  fibres  are  connected  with  the  transverse  fibres  of  the  ptms; 
whilst  others  enter  the  eereliellum,  spreading  out  on  the  surface  of  its  middle 
pedunelv.  The  motor  rofjt  Una  been  traced  by  Bell  and  Retasiua  to  Ik5  cotinect«l 
with  the  pyramidal  Ixwiy.     The  twcuooU  oS  V\v«i  tvotn*  Y'**  ^'^'^^*'^*  ^**"*"S^  •■ 
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oval  opening  in  the  dura  mater,  at  the  apex  of  the  petrous  portion  of  the  temporal 
bone :  here  the  fibres  of  the  larger  root  enter  a  large  semilunar  ganglion  (Gas- 
serian),  while  the  smaller  root  passes  beneath  the  ganglion  without  having  any 
connection  with  it,  and  joins  outside  the  cranium  with  one  of  the  trunks  derived 
from  it. 

The  Gassebian,  or  Sehilunab  Ganglion,  is  lodged  in  a  depression  near  the 
apex  of  the  petrous  portion  of  the  temporal  bone.  It  is  of  a  somewhat  crescentic 
form,  with  its  convexity  turned  forwards.  Its  upper  surface  is  intimately  adherent 
to  the  dura  mater. 

Branches,  This  ganglion  receives,  oif  its  inner  nde^  filaments  from  the  carotid 
plexus  of  the  sympathetic;  and  from  it  some  minute  branches  are  given  off  to  the 
tentorium  cerebelli,  and  the  dura  piater,  in  the  middle  fossa  of  the  cranium. 
From  its  anterior  border^  which  is  directed  forwards  and  outwards,  three  large 
branches  proceed:  the  ophthalmic,  superior  maxillary,  and  inferior  maxillary. 
The  two  first  divisions  of  this  nerve  consist  exclusively  of  fibres  derived  from  the 
larger  root  and  ganglion,  and  are  solely  nerves  of  common  sensation.  The  third, 
or  inferior  maxillary,  is  composed  of  fibres  from  both  roots.  This,  therefore, 
strictly  speaking,  is  the  only  portion  of  the  fifth  nerve  which  can  be  said  to 
resemble  a  spinal  nerve. 

The  Ophthalmic,  or  first  division  of  the  fifth,  is  a  sensory  nerve.  It  supplies 
the  eyeball,  the  lachrymal  gland,  the  mucous  lining  of  the  eye  and  nose,  and  the 
integument  and  muscles  of  the  eyebrow  and  forehead  (fig.  275).  It  is  the  smallest 
of  the  three  divisions  of  the  fifth,  arising  from  the  upper  part  of  the  Gasserian 
ganglion.  It  is  a  short,  flattened  band,  about  an  inch  in  length,  which  passes 
forwards  along  the  outer  wall  of  the  cavernous  sinus,  below  the  other  nerves,  and 
just  before  entering  the  orbit,  through  the  sphenoidal  fissure,  divides  into  three 
branches,  frontal,  lachrymal,  and  nasal.  The  ophthalmic  nerve  is  joined  by  fila- 
ments from  the  cavernous  plexus  of  the  sympathetic,  and  gives  off  recurrent 
filaments  which  pass  between  the  layers  of  the  tentorium,  with  a  branch  from  the 
fourth  nerve. 

Its  branches  are,  the 

Lachrymal.  Frontal.  Nasal. 

The  Lachrymal  is  the  smallest  of  the  three  branches  of  the  ophthalmic.  Not 
unfrequently,  it  arises  by  two  filaments,  one  from  the  ophthalmic,  the  other  from 
the  fourth,  and  this  Swan  considers  to  be  its  usual  condition.  It  passes  forwards 
in  a  separate  tube  of  dura  mater,  and  enters  the  orbit  through  the  narrowest  part 
of  the  sphenoidal  fissure.  In  this  cavity,  it  runs  along  the  upper  border  of  the 
External  rectus  muscle,  with  the  lachrymal  artery,  and  is  connected  with  the 
orbital  branch  of  the  superior  maxillary  nerve.  Within  the  lachrymal  gland  it 
gives  off  several  filaments,  which  supply  the  gland  and  the  conjunctiva.  Finally 
it  pierces  the  palpebral  ligament,  and  terminates  in  the  integument  of  the  upper 
eyelid,  joining  with  filaments  of  the  facial  nerve. 

The  Frontal  is  the  largest  division  of  the  ophthalmic,  and  may  be  regarded, 
both  from  its  size  and  direction,  as  the  continuation  of  this  nerve.  It  enters  the 
orbit  above  the  muscles,  through  the  highest  and  broadest  part  of  the  sphenoidal 
fissure,  and  runs  forwards  along  the  middle  line,  between  the  Levator  palpebr» 
and  the  periosteum.  Midway  between  the  apex  and  base  of  this  cavity,  it  divides 
into  two  branches,  supratrochlear  and  supraorbital. 

The  supratrochlear  branch,  the  smaller  of  the  two,  passes  inwards,  above  the 
pulley  of  the  Superior  oblique  muscle,  and  gives  off  a  descending  filament,  which 
joins  with  the  infratrochlear  branch  of  the  nasal  nerve.  It  then  escapes  from 
the  orbit  between  the  pulley  of  the  Superior  oblique  and  the  supraorbital  foramen, 
curves  up  on  to  the  forehead  close  to  the  bone,  and  ascends  behind  the  Corrugator 
supercilii,  and  Occipito-frontalis  muscles,  to  both  of  which  it  is  distributed; 
finally,  it  is  lost  in  the  integument  ^f  the  forehead. 

The  supraorbital  branch  passes  forwards  througli  I'kie  aw^xWitWXaX.  ^w^ss^ks^. 


and  gives  off,  in  this  situation,  palpebral  filaments  to  the  upper  eyelid.  It  then 
aacenda  upon  ttie  lort'liead,  and  ItTminates  in  muscular,  cutnueous,  aiid  pericranial 
branchetj.  The  muscular  hranches  supply  the  Corrugator  pupereilii*  Occipit4> 
frontalis,  and  Orbicularis  palpebrarum^  fiirriiishtng  these  nuistdfi?  witJi  c«nnmon 
Bensation,  and  joining  in  the  substance  of  the  latter  muecle  with  the  facial  nerve. 
The  cutaneous  branches^  two  in  number,  an  inner  and  an  outer,  supply  the 
integument  of  the  cranium  as  far  back  as  the  occiput.  They  are  at  first  situated 
beneath  the  Ore  i  pi  to -frontal  is,  the  inner  branch  perforating  the  frontal  portion  of 
the  muscle,  the  outer  branch  its  tendinous  aponeurosis.  ^T\\i} pericranial  hranchet 
are  distribiite<l  to  the  pericranium  tiver  the  frontal  and  parietal  bones.  They  arc 
derived  from  the  cutaneouB  brntiehes  whilst  lieneath  the  muscle. 

The  Ntiital  nerve  i«  intormediate  in  size  between  the  frontal  aud  lacbryinal, 
and  more  dee[>ly  phieed  than  the  other  branches  of  the  ophthalmic.  It  enters  the 
orliit  iK'tween  the  two  headts  of  the  ICxtermd  rectus,  and  paiises  obliquely  inwardi 
across  the  optic  tierve,  bencatli  tlie  Levator  pidpebra»  and  Superior  rectus  muscles, 
to  the  inner  wall  of  the  orbit,  wliere  it  entiTS  the  anterior  ethmoidal  foramen, 
innnediately  below  the  Superior  oblique.  It  theu  entern  the  cavity  of  the  cranium, 
traverses  a  shallow  groove  on  the  front  of  the  cribriform  plate  of  the  ethmoid 
bone,  and  passes  down,  through  the  slit  by  the  side  of  the  crista  galli,  into  the 
nose,  where  it  divides  into  two  branches,  an  internal  and  an  external.  The 
iftiernnl  t/murfi  «up()lies  the  mucouK  meniibrane  near  the  fore  part  of  the  septum 
of  the  nose.  The  iwttrHal  hranek  deseends  in  a  groove  on  the  inner  surface  of 
the  nasal  boue,  and  supplies  a  few  lilametit.s  to  the  mucous  membrane  covering  the 
fore  part  of  the  outer  wall  of  the  nare.s  as  far  as  the  inferior  spongy  bone;  it 
then  leaves  the  cavity  of  the  nose,  between  the  lower  border  of  the  nasal  bone  and 
the  upper  lateral  cartilage  of  the  nose,  and,  passing  down  beneath  the  Com- 
pressor nasi,  supplies  tlie  integument  of  the  ahi  and  tip  of  the  nose,  joining  with 
tlie  facial  nerve. 

The  brajiches  of  the  nasal  nerve  are,  the  ganglionic,  ciliary,  and  infni- 
troehtear. 

The  f/anfftionic  is  a  long,  slender  branch,  about  half  an  inch  in  lengtli,  whicb 
usually  arises  from  the  nasal,  lietween  the  two  heiuls  of  the  External  rectus.  It 
passes  forwards  on  tJie  outer  side  of  the  optic  nerve,  and  enters  the  superior  and 
posterior  angle  of  the  ciliary  ganglion,  fbrniiug  its  superior,  or  long  root.  It  i« 
sometimes  joined  l»y  a  filanumt  from  (lie  cavernous  plexus  of  the  sympathetic,  or 
from  the  superior  division  of  the  third  nerve. 

The  Itifif/  fitiarif  werre*,  two  or  tliree  in  numl>er,  are  given  oif  from  the  nasal 
as  it  crosses  the  optic  nerve.  Tbey  join  the  short  ciliary  nerves  from  the  ciliary 
ganglitm,  pierce  the  posterhu'  part  of  the  sclerotic,  and,  running  forwards  between 
it  and  the  clKtroitl,  are  distrilvuted  to  the  ciliary  mus^cle  and  iris. 

I'lie  i/i/rafror/ih'dr  hrnnvh  is  given  otf  just  as  the  nasal  nerve  passes  throngh 
the  aulertor  ethmoidal  foramen.  It  ruuHi  forwards  along  the  upper  border  of  the 
Internal  rectus,  and  is  joined,  beneatli  the  pulley  of  the  Superior  oblique,  by  • 
filament  from  the  supratrochlear  nerve.  It  then  passes  to  the  inner  angle  of  tbe 
eye,  and  supjdies  the  Orbicularis  palpebrarum,  tlie  integnment  of  the  eyelida,  and 
side  of  the  nose,  the  conjunctiva,  lachrymfd  sac,  and  caruncula  lachrymalis. 


Ganglia  or  tiik  FitTU  Nerve. 


b. 


Connected  with  the  three  divisions  of  the  fifth  nerve,  are  four  small  ganglia, 
which  form  the  whole  of  the  cephalic  portion  of  the  sympathetic.  With  the  first 
division  is  connected  the  ophthalmic  ganglion ;  with  the  second  division,  the  spheno- 
palatine, or  Meckert*  ganglion;  and  with  the  third,  the  otic  and  sub-maxillary 
ganglia.  All  the  four  receive  sensitive  filaments  from  the  fifth,  and  motor  and 
symj)athetie  filaments  lium  various  sources;  these  tilamentfs  are  called  the  n>aU  oj 
the  t/auffUa,  The  ganglia  are  also  connected  with  each  other,  and  with  the 
ccrvicaJ  portion  of  the  sympalUel'vc. 
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The  Ophthaxmic,  Lenticular,  or  Ciltart  Ganglion  (fig.  276),  is  a  small, 
quadrangular,  flattened  ganglion,  of  a  reddish-grey  colour,  and  about  the  size  of  a 
pin's  head,  situated  at  the  back  part  of  the  orbit  between  the  optic  nerve  and  the 
External  rectus  muscle,  lying  generally  on  the  outer  side  of  the  ophthalmic  artery. 
It  is  enclosed  in  a  quantity  of  loose  fat,  which  makes  its  dissection  somewhat 
difficult. 

Its  branches  of  communication^  or  roots,  are  three,  all  of  which  enter  its 
posterior  border.  One,  the  long  root,  is  derived  from  the  nasal  branch  of  the 
ophthalmic,  and  joins  its  superior  angle.  Another  branch,  the  short  root,  is  a 
short  thick  nerve,  occasionally  divided  into  two  parts,  which  is  derived  from  the 
branch  of  the  third  nerve  for  the  Inferior  oblique  muscle,  and  is  connected  with 
the  inferior  angle  of  the  ganglion.  A  third  branch,  the  sjrmpathetic  root,  is  a 
slender  filament  from  the  cavernous  plexus  of  the  sympathetic.  This  is  occasionally 
blended  with  the  long  root,  and  sometimes  passes  to  the  ganglion  separately. 
According  to  Tiedemann,  this  ganglion  receives  a  filament  of  communication  from 
the  spheno-palatine  ganglion. 

Its  branches  of  distribution  are  the  short  ciliary  nerves.  These  are  delicate 
filaments  from  ten  to  twelve  in  number,  which  arise  from  the  fore  part  of  the 
ganglion  in  two  bundles,  connected  with  its  superior  and  inferior  angles;  the 
upper  bundle  consisting  of  four  filaments,  and  the  lower  of  six  or  seven.  They 
run  forwards  with  the  ciliary  arteries  in  a  wavy  course,  one  set  above  and  the 
other  below  the  optic  nerve,  pierce  the  sclerotic  at  the  back  part  of  the  globe, 
pass  forwards  in  delicate  grooves  on  its  inner  surface,  and  are  distributed  to  the 
ciliary  muscle  and  iris.  A  small  filament  is  described  by  Tiedemann,  penetrating 
the  optic  nerve  with  the  arteria  centralis  retinae. 

Superior  Maxillary  Nerve  (fig.  280). 

The  superior  maxillary,  or  second  division  of  the  fifth,  is  a  sensory  nerve.  It 
is  intermediate,  both  in  position  and  size,  between  the  ophthalmic  and  inferior 
maxillary.  It  commences  at  the  middle  of  the  Gasserian  ganglion  as  a  flattened 
plexiform  band,  and  passes  forwards  through  the  foramen  rotuudum,  where  it 
becomes  more  cylindrical  in  form,  and  firmer  in  texture.  It  then  crosses  the 
spheno-maxillary  fossa,  traverses  the  infraorbital  canal  in  the  floor  of  the  orbit, 
and  appears  upon  the  face  at  the  infraorbital  foramen.  At  its  termination,  the 
nerve  lies  beneath  the  Levator  labii  superioris  muscle,  and  divides  into  a  leash  of 
branches,  which  spread  out  upon  the  side  of  the  nose,  the  lower  eyelid,  and  upper 
lip,  joining  with  filaments  of  the  facial  nerve. 

The  branches  of  this  nerve  may  be  divided  into  three  groups: — i.  Those  given 
off  in  the  spheno-maxillary  fossa.  2.  Those  in  the  infraorbital  canal.  3.  Those 
on  the  face. 

{Orbital. 
Spheno-palatine. 
Posterior  dental. 
Infraorbital  canal  .     Anterior  dental. 

{Palpebral. 
Nasal. 
Labial. 

The  Orbital  branch  arises  in  the  spheno-maxillary  fossa,  enters  the  orbit  by  the 
spheno-maxillary  fissure,  and  divides  at  the  back  of  that  cavity  into  two  branches, 
temporal  and  malar. 

The  temporal  branch  runs  in  a  groove  along  the  outer  wall  of  the  orbit  (in  the 
malar  bone),  receives  a  branch  of  communication  from  the  lachrymal,  and,  passing 
through  a  foramen  in  the  malar  bone,  enters  the  temporal  fossa.  It  ascends 
between  the  bone  and  substance  of  the  Temporal  muscle,  pierces  this  muscle  au.<i 
the  temporal  fascia  about  an  inch  above  the  zygoma,  an^L  \&  ^^Xx'^mA^  X»  ^^ 
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iutegument  covering  the  temple  and  side  of  the  Forehead,  communicating  with  the 

facial  and  auritulo-temporal  brunch  of  the  inferior  luaxillarj  nerve. 

The  matur  liranch  passt-a  aloiii|«»  the  exlerniil  inferior  angle  of  the  orbit,  emergen 
upon  the  face  through  a  foramen  in  the  mahir  hinie,  und  pt-Horatinti  the  Orbi- 
culnris  palpebrarum  muscle  on  the  prnrainence  ot'  the  cheek,  joins  with  the  facial. 

Tlie  Spheno-palaiine  branches^  two  in  number,  descend  to  the  Bpheno-palatin* 
gan*»lion. 

Tlie  posterior  dental  branches  ari^ie  from  the  trunk  of  the  nerve  just  as  it  \b 
about  to  enter  the  infraorbital  canal;  they  are  two  in  number,  posterior  and 
an  tcrior. 

aga^Distribution  of  the  Second  and  Third  Divisions  of  the  Fifth  Nerve 
and  Sub-maxillary  Ganglion. 


Jmmumk^, 


The  posterior  branch  passes  from  behind  forwanU  in  the  eubstanco  of  tb© 
luperior  maxillary  bone*  and  joins  opposite  the  canine  fossa  with  the  ant»?ricir 
dental.  Numerous  filaments  are  given  otl  from  the  lower  border  of  this  ncrv*, 
which  form  a  minute  plexus  in  llie  outer  wall  of  the  superior  maxillary  bone, 
immediately  above  the  alveolus.  From  this  plexup,  filamentP  ai-e  distributed  to 
the  pulps  of  tlie  molar  and  bicuspid  teeth,  the  lining  membrane  of  the  antnUDt 
and  forrespimdin^  porttoij  of  the  *:uni8. 

The  (inferior  branvh  is  di>tributed  to  the  gums  and  Buccinator  muscle. 

The  anterior  rle/ttaf,  of  large  eize,  is  given   otf  from    the  superior  maxillary 
nerve  just  belbre  its*  exit  from  the  infraorbital  fornmen;  it  enters  a  ^iiecial  canal  ^ 
JL  the  anterior  wall  of  the  antrum,  and  anastomos^es  with  the  posterior  dental. 
From  this  nerve  some  filamenia  jxre  (5L\feVT\\i\i\v:d  lo  the  incisor,  canine,  and  tirst 
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biscapid  teeth;  others  are  lost  upon  the  lining  membrane  covering  the  fore  part 
of  the  inferior  meatus. 

The  palpebral  branches  pass  upwards  beneath  the  Orbicularis  palpebrarum. 
Thej  supplj  this  muscle,  the  integument,  and  conjunctiya  of  the  lower  ejelid  with 
sensation,  joining  at  the  outer  angle  of  the  orbit  with  the  facial  nerve  and  malar 
branch  of  the  orbital. 

The  nasal  branches  pass  inwards;  thej  supply  the  muscles  and  integument  of 
the  side  of  the  nose,  and  join  with  the  nasal  branch  of  the  ophthalmic. 

The  labial  branches^  the  largest  and  most  numerous,  descend  beneath  the 
Levator  labii  superioris,  and  are  distributed  to  the  integument  and  muscles  of  the 
upper  lip,  the  mucous  membrane  of  the  mouth,  and  labial  glands. 

All  these  branches  are  joined,  immediately  beneath  the  orbit,  by  filaments  from 
the  facial  nerve,  forming  an  intricate  plexus,  the  infraorbital. 

Sfheno-Palatine  Ganglion. 

The  spheno'palatine  ganglion  (MeckeFs)  (fig.  281),  the  largest  of  the  cranial 
ganglia,  is  deeply  placed  in  the  spheno-maxillary  fossa,  close  to  the  spheno- 
palatine foramen.  It  is  triangular,  or  heart-shaped  in  form,  of  a  reddish-grey 
colour,  and  placed  mainly  behind  the  palatine  branches  of  the  superior  maxillary 
nerve,  at  the  point  where  the  sympathetic  root  joins  the  ganglion.  It  consequently 
does  not  involve  those  nerves  which  pass  to  the  palate  and  nose.  Like  the  other 
ganglia  of  the  fifth  nerve,  it  possesses  a  motor,  a  sensory,  and  a  sympathetic  root. 
Its  motor  root  is  derived  from  the  facial,  through  the  Vidian;  its  sensory  root 
from  the  fifth;  and  its  sympathetic  root  from  the  carotid  plexus,  through  the 
Vidian.  Its  branches  are  divisible  into  four  groups:  ascending,  which  pass  to  the 
orbit;  descending,  to  the  palate;  internal,  to  the  nose;  and  posterior  branches,  to 
the  pharynx. 

The  ascending  branches  are  two  or  three  delicate  filaments,  which  enter  the 
orbit  by  the  spheno-maxillary  fissure,  and  supply  the  periosteum.  Arnold  describes 
and  delineates  these  branches  as  ascending  to  the  optic  nerve;  one,  to  the  sixth 
nerve  (Bock) ;  and  one,  to  the  ophthalmic  ganglion  (Tiedemann). 

The  descending  or  palatine  branches  are  distributed  to  the  roof  of  the  mouth, 
the  soft  palate,  tonsil,  and  lining  membrane  of  the  nose.  They  are  almost  a  direct 
continuation  of  the  spheno-palatine  branches  of  the  superior  maxillary  nerve,  and 
are  three  in  number:  anterior,  middle,  and  posterior. 

The  anterior,  or  large  palatine  nerve,  descends  through  the  posterior  palatine 
canal,  emerges  upon  the  hard  palate,  at  the  posterior  palatine  foramen,  and  passes 
forwards  through  a  groove  in  the  hard  palate,  nearly  as  far  as  the  incisor  teeth. 
It  supplies  the  gums,  the  mucous  membrane  and  glands  of  the  hard  palate,  and 
communicates  in  front  with  the  termination  of  the  naso-palatine  nerve.  While  in 
the  posterior  palatine  canal,  it  gives  ofi^  inferior  nasal  branches,  which  enter  the 
nose  through  openings  in  the  palate  bone,  and  ramify  over  the  middle  meatus,  and 
the  middle  and  inferior  spongy  bones;  and,  at  its  exit  from  the  canal,  a  palatine 
branch  is  distributed  to  both  surfaces  of  the  soft  palate. 

The  middle,  or  external  palatine  nerve,  descends  in  the  same  canal  as  the  pre- 
ceding, to  the  posterior  palatine  foramen,  distributing  branches  to  the  uvula, 
tonsil,  and  soft  palate.     It  is  occasionally  wanting. 

The  posterior,  or  small  palatine  nerve,  descends  with  a  small  artery  through 
the  small  posterior  palatine  canal,  emerging  by  a  separate  opening  behind  the 
posterior  palatine  foramen.  It  supplies  the  Levator  palati  and  Azygos  uvulae 
muscles,  the  soft  palate,  tonsil,  and  uvula. 

The  internal  branches  are  distributed  to  the  septum,  and  outer  wall  of  the 
nasal  fossae.     They  are  the  superior  nasal  (anterior),  and  the  naso-palatine. 

The  superior  nasal  branches  (anterior),  four  or  five  in  number,  enter  the 
back  part  of  the  nasal  fossa  by  the  spheno-palatine  foramen.  They  eu^^V^  W^ 
mucous  membrane  covering  the  superior  and  middle  ft^ngy^^^*'*^^^^^^^''^^^^ 
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tUe  posterior  ethmoidal  cells,  a  few  l>oing  prolonged  to  the  upper  and  back  part  of 
the  Beptum. 

The  naso-palatine  nerve  (Cotunnius)^  enters  the  na^al  fossa  with  the  other 
nasal  nerves,  atud  passes  inwardti  across  the  roof  of  the  nose,  below  the  orifice 
of  the  spheuordal  giuus,  to  reach  the  septum  j  it  then  ruu?*  obliquely  downwards  and 
forwards  along  the  lower  part  of  the  septum,  to  the  anterior  palatine  foraxneo, 
lying  between  the  periosteum  and  mucous  membrane.  It  dedceada  to  the  roof  of 
the*  mouth  by  a  distinct  canal,  which  opens  below  in  the  anterior  palatine  fossa; 
the  right  nurve,  also  in  a  separate  canal,  being  posterior  to  the  left  one.  In  the 
mouth,  they  become  united,  i^upply  the  mucous  nicmbranu  behiud  the  incisor  teeth, 
and  join  with  the  anterior  palatine  nerve.  The  nasti-palatiue  nerve  occasionally 
furuishcs  a  few  small  filumetiLs  to  the  mucous  membrane  of  the  septum. 


281. — ^Thu  aphcno-Palaiine  Gaaglioa  and  its  Dt-anchea. 


The  posterior  branches  are  the  Vidian  and  pharyngeal  (pterygo-palatlne). 

The  Vidian  nerve,  if  traced /toot  Meckel's  ganglion,  nuiy  be  said  to  arise  from 
the  back  part  of  the  spheno-palatino  ganglion,  and  then  passes  through  the 
Vidian  canal,  enters  the  cartilage  tilling  in  the  foramen  lacerum  basis  cranii,  and 
divides  into  two  branches,  the  large  petrosal,  and  the  carotid.  In  its  coursealong 
the  Vidian  canal,  it  distributes  a  few  tilanicnts  to  the  lining  membrane  ^t  the 
back  part  of  the  roof  of  the  nose  and  sefitum,  and  that  covering  the  end  of  the 
Eustachian  tube.     These  are  upper  posterior  nasal  branches. 

The  large  petrosal  branch  {nervtix  pefrosns  superjicialis  major)^  enters  the 
cranium  through  the  foramen  lacerum  basis  cranii,  having  pierced  tlic  cartilaginous 
substance  which  fills  in  this  aperture.  It  runs  beneath  the  Gasserian  ganglion 
and  dura  mater,  contained  in  a  groove  in  the  anterior  surface  of  the  peiroos 
portion  of  the  temporal  bone,  enters  the  hiatus  Fallopii,  and,  being  continued 
through  it  into  the  aqueductus  Fallopii,  joins  the  gangliforra  enlargement  on  the 
facial  Di-'rve.  Properly  speaking,  this  nerve  passes  from  the  facial  to  the  spheno- 
pikiivi'iiw  gao«»'iion,  forming  its  motor  root. 

Thii  airotid  branch  is  Bliorter,  Viul  Iut^^t  than  the  petrosal,  of  a  reddish-groj 
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colour,  and  soft  in  texture.  It  crosses  the  foramen  lacerum,  surrounded  by  the 
cartilaginous  substance  which  fills  in  that  aperture,  and  enters  the  carotid  canal, 
on  the  outer  side  of  the  carotid  artery,  to  join  the  carotid  plexus. 

This  description  of  the  Vidian  nerve  as  a  branch  from  the  ganglion,  is  the 
more  convenient  anatomically,  inasmuch  as  the  nerve  is  generally  dissected  from 
the  ganglion,  as  a  single  trunk  dividing  into  two  branches.  But  it  is  more  correct^ 
physiologically,  to  describe  the  Vidian  as  being  formed  by  the  union  of  the  two 
branches  (great  petrosal  and  carotid)  from  the  facial  and  the  sympathetic,  and  as 
running  into  the  ganglion.  The  filaments,  which  are  described  above  as  given  off 
from  the  Vidian  nerve,  would  then  be  regarded  as  branches  from  the  ganglion 
which  are  merely  enclosed  in  the  same  sheath  as  the  Vidian. 

The  pharyngeal  nerve  (pterygo-palatine)  is  a  small  branch  arising  from  the 
back  part  of  the  ganglion,  occasionally  together  with  the  Vidian  nerve.  It 
passes  through  the  pterygo-palatine  canal  with  the  pterygo-palatine  artery,  and  is 
distributed  to  the  lining  membrane  of  the  pharynx,  behind  the  Eustachian  tube. 

Infebiob  Maxillary  Nkrve. 

The  Inferior  Maxillary  Nerve  distributes  branches  to  the  teeth  and  gums  of 
the  lower  jaw,  the  integument  of  the  temple  and  external  ear,  the  lower  part  of  the 
face  and  lower  lip,  and  the  muscles  of  mastication:  it  also  supplies  the  tongue 
with  one  of  its  special  nerves  of  the  sense  of  taste.  It  is  the  largest  of  the  three 
divisions  of  the  fifth,  and  consists  of  two  portions,  the  larger,  or  sensory  root, 
proceeding  from  the  inferior  angle  of  the  Gasserian  ganglion;  and  the  smaller, 
or  motor  root,  which  passes  beneath  the  ganglion,  and  unites  with  the  inferior 
maxillary  nerve,  just  after  its  exit  through  the  foramen  ovale.  Immediately 
beneath  the  base  of  the  skull,  this  nerve  divides  into  two  trunks,  anterior  and 
posterior. 

The  anterior,  and  smaller  division,  which  receives  nearly  the  whole  of  the 
motor  root,  divides  into  five  branches,  which  supply  the  muscles  of  mastication. 
They  are  the  masseteric,  deep  temporal,  buccal,  and  two  pterygoid. 

The  masseteric  branch  passes  outwards,  above  the  External  pterygoid  muscle, 
in  front  of  the  temporo-maxillary  articulation,  and  crosses  the  sigmoid  notch,  with 
the  masseteric  artery,  to  the  Masseter  muscle,  in  which  it  ramifies  nearly  as  far  as 
its  anterior  border.  It  occasionally  gives  a  branch  to  the  Temporal  muscle,  and 
a  filament  to  the  articulation  of  the  jaw. 

The  deep  temporal  branches,  two  in  number,  anterior  and  posterior,  supply 
the  deep  surface  of  the  Temporal  muscle.  The  posterior  branch,  of  small  size, 
is  placed  at  the  back  of  the  temporal  fossa.  It  is  sometimes  joined  with  the 
masseteric  branch.  The  anterior  branch  is  reflected  upwards,  at  the  pterygoid 
ridge  of  the  sphenoid,  to  the  front  of  the  temporal  fossa.  It  is  occasionally  joined 
yr'iHi  the  buccal  nerve. 

The  buccal  branch  pierces  the  External  pterygoid,  and  passes  downwards 
beneath  the  inner  surface  of  the  coronoid  process  of  the  lower  jaw,  or  through 
the  fibres  of  the  Temporal  muscle  to  reach  the  surface  of  the  Buccinator,  upon 
which  it  divides  into  a  superior  and  an  inferior  branch.  It  gives  a  branch  to 
the  External  pterygoid  during  its  passage  through  this  muscle,  and  a  few 
ascending  filaments  to  the  Temporal  muscle,  one  of  which  occasionally  joins  with 
the  anterior  branch  of  the  deep  temporal  nerve.  The  upper  branch  supplies  the 
integument  and  upper  part  of  the  Buccinator  muscle,  joining  with  the  facial 
nerve  round  the  facial  vein.  The  lower  branch  passes  forwards  to  the  angle  of 
the  mouth;  it  supplies  the  integument  and  Buccinator  muscle,  as  well  as  the 
mucous  membrane  lining  the  inner  surface  of  that  muscle,  and  joins  the  facial  nerve. 

The  pterygoid  branches  are  two  in  number,  one  for  each  pterygoid  muscle. 
The  branch  to  the  Internal  pterygoid  is  long  and  slender,  and  passes  inwards  to 
enter  the  deep  surface  of  the  muscle.  This  nerve  is  intimately  connected  at  vtA 
origin  with  the  otic  ganglion.     The  branch  to  the   External  pterygoid  S&  xsikS^'^Ni 
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frequently  tJerived  from  the  buccal,  but  it  may  he  given  off  dcparatcly  from  the 
RUtcTJor  trunk  of  tlie  nerve. 

Tlio  posterior  and  larger  divittion  of  the  inferior  maxillary  nerve  also  receives 
a  few  filaments  from  the  motor  root.  It  dividcB  into  three  branches,  auriculo- 
temporal, gustatory,  and  inferior  dentiil. 

The  Ai'RicLLO-TEMroRAL  Neuve  generally  arises  by  two  roots,  between  which 
the  middle  meningeal  artery  passes.  It  runs  backwards  beneath  the  External 
pterygoid  muscle  to  the  inner  side  of  the  ai'ticulation  of  the  lower  jaw.  It  then 
turns  upwards  with  the  temporal  artery,  between  the  external  ear  and  condyle  of 
the  jaw,  under  cover  of  the  parotid  gland,  and  escaping  from  beneath  this  struc- 
ture, divides  into  two  temporal  brauches.  The  posterior  temporal^  the  jsmaller 
of  the  two,  sujipliea  the  Attraheus  aurera  muecle,  and  is  distributed  to  the  upper 
part  of  the  pinna  and  the  neighbouring  integument.  The  anterior  temporal 
accompanies  tlie  temporal  artery  to  the  vertex  of  tlie  ekull,  and  eupplies  the 
integument  of  the  temporal  region,  communieating  with  the  facial  nerve. 

The  auriculo-teraporal  nerve  has  hrattches  of  rommnnieation  with  the  facial 
and  otic  gangliou.  Those  joiniag  the  facial  nerve,  utJUally  two  in  number,  pass 
forwards  behind  the  neck  of  the  condyle  of  the  jaw,  and  join  this  nerve  at  the 
|jo«terior  border  of  the  Masseter  nmscle.  They  form  one  of  the  principal  branches 
of  communication  between  the  facial  and  the  fifth  nerve.  The  tihunenla  of  com- 
munication with  the  otic  ganglion  are  derived  from  the  commencemenl  of  the 
auric ulo-temporal  nerve. 

The  auricular  brmnhes  are  two  in  number,  Inferior  and  suj^erior.  The  inferior 
auricular  ai'ises  behind  the  articulation  of  tlie  jaw,  and  ia  diistributed  to  the  ear 
below  the  external  meatus;  other  tilamenta  twine  round  the  internal  maxillary 
artery,  and  coramunicate  with  the  sympathetic.  The  superior  auricular  ariaes 
in  front  of  the  internal  ear,  and  supplies  tije  integument  covering  the  tragus  and 
pinna. 

Branches  to  the  meatus  auditorius^  two  in  number*  arise  from  the  point  of 
communication  between  the  auriculo-temporal  and  facial  nerves,  and  are  distributed 
to  the  meatus. 

The  branch  to  the  letuporo-maxillary  articulation  is  usually  derived  from  the 
auriculo-temiM>ral  nerve. 

The  parotid  bninchvs  supply  the  parotid  gland. 

The  GusTATOKv  or  Lingual  Nerve  (fig.  280),  one  of  the  special  nerves  of 
the  sense  of  taste,  supplies  the  papiihe  and  mucous  membrane  of  the  txingue.  It 
ia  deeply  placed  throufrhout  the  whole  of  its  course.  It  lies  at  first  hieneath  the 
Extemid  pterygoid  muscle,  together  with  the  inferior  dental  nerve,  being  placed 
to  the  inner  side  of  the  latter  nerve,  and  is  occasionally  joined  to  it  by  a  branch 
which  crosses  the  internal  maxillary  artery.  The  chorda  ty mj)ani  also  joins  it 
at  an  acute  angle  in  this  situation.  The  nerve  then  passes  between  the  Internal 
pterygoid  muj?cle  and  tlie  inuer  side  of  the  ramus  of  the  jaw,  and  crosses  obliquely 
to  the  side  of  the  tongue  over  the  Superior  constrictor  muscle  of  the  pharynx,  and 
l>etween  the  Siylo-glossus  muscle  and  deep  part  of  the  submaxillary  gland;  the 
nerve  lastly  runs  across  Wharton's  duct,  and  along  the  side  of  the  tongue  to  its 
apex,  being  covered  by  the  mucous  membrane  of  the  mouth. 

Its  branches  of  communication  are  widi  llic  submaxiliary  ganglion  and  hypo- 
gloj^sal  nerve.  The  brunches  to  the  submuxillary  ganglion  are  two  or  threr  in 
nuudfcr;  those  connected  with  the  hypoglo8«d  nerve  form  a  plexus  at  the  anterior 
margin  of  the  Ilyo-glossus  muscle. 

Its  branches  of  distribution  are  few  in  number.  They  supply  the  mucous  meni- 
brane  of  the  mouth,  the  gums,  the  sublingual  ghiud,  the  conical  and  fungiform 
papilluj'  and  mucous  nienjbrane  ol"  the  tongue,  the  terminal  filaments  anastomosing 
at  the  tip  of  tlie  tongue  with  the  Itypoglossul  nerve. 

The  Infeuiuk  Dksial  is  tin?  largest  of  the  three  branches  of  the  inferior 
in;jxill;»ry  nerve.  It  passes  downwards  with  the  inferior  d^ntid  artery,  at  first 
beneath  (he  External   pterygo\A  mviftcle.  uud   then  between   the  internal  lateral 
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ligament  and  the  ramua  of  the  jaw  to  tlie  dental  foramen.  It  then  passes  forwards 
in  the  dentiil  cjinul  in  the  interior  mfixillary  bone,  lying  lieneuth  the  teeth,  as  far 
as  the  mental  foramen,  where  it  divides  into  two  terminal  liranchcs,  incisor  and 
niental.  The  uirisor  bratick  is  continued  onwards  within  the  bone  to  the  middle 
line,  and  supplies  the  canine  and  incisor  teeth.  The  mental  branch  emern^es  from 
the  bono  at  the  mental  foramen,  and  divides  beneath  the  Depressor  anguli  oris 
into  an  external  branch,  which  supplies  that  muscle,  the  Orbictilaris  oris,  and  the 
intefjument,  conimunicatsng  with  the  facial  nerve;  and  an  inner  branch,  which 
ascends  to  the  lower  lip  buneath  the  Quadratus  menti;  it  supplies  that  muscle  and 
the  mucous  memlrane  and  integument  of  the  lip,  commun legating  w^itli  the  facial 
nerve. 

The  branches  of  the  inferior  dental  are,  the  mylo-hyoid,  and  dental. 

The  mj/to-ht/oid  is  derived  from  the  inferior  dental  just  as  tliat  nerve  Is  about 
to  enter  the  denta!  foramen.  It  descends  in  a  groove  on  the  inner  surface  of  tbo 
ramna  of  the  jaw,  in  which  it  is  retained  by  a  process  of  fibrous  membrane.  It 
supplies  the  cutaneous  surface  of  the  Mylo-hyoid  muscle,  and  the  anterior  belly 
of  the  Digastric,  occasionally  sending  one  or  two  filaments  to  the  submaxillary 
gland. 

The  dental  branches  supply  the  moJar  and  bicuspid  teeth.  They  correspond  in 
number  to  the  fanjjs  of  those  teeth;  each  nerve  entering  the  orifice  at  the  point  of 
the  fan«r,  and  supplying  the  pulp  of  the  tooth. 

Two  small  ganglia  are  connected  with  the  inferior  maxillary  nerve:  the  otic, 
with  the  trunk  of  the  nerve;  and  the  submaxillary  with  its  lingual  branch,  the 
gustatory. 

One  Ganglion. 

The  otic  ganglitm  (Arnold's)  (fig,  282),  is  a  small,  oval-shaped,  flattened  ganglion, 
of  a  reddish-grey  colour,  situated  iirmiediutely  below  the  foramen  ovale,  on   the 

»8a.— The  Otic  Ganglion  and  its  Branches. 


L 


inner  surface  of  the  inferior  maxillary  nerve*  and  round  the  origin  of  the  Internal 
pterygoid  nerve.  It  is  in  relation,  extermtlti/,  with  the  trunk  of  the  inferior 
maxillary  nerve,  at  the  point  where   the    motor   root  jovuft  Wit  ^cw&qt^  ^^v^Sav^xx 
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internaUffy  with  ilie  cartilaginous  part  of  the  Eustachian  tube,  and  tho  origin  of 

the  Tensor  piiJari  muscle;  behind  it,  is  the  middle  menin^enl  artery. 

Branches  of  rommunication.  This  gaiig^lion  is  connectcni  with  the  inferior 
maxillarj  nerve,  and  its  internal  pterygoid  l>rarieh,  by  two  or  tliriH*  short, 
delicate  filaments,  and  also  with  the  aurlculo- temporal  nerve:  from  the  former, 
it  obtains  ita  motor;  from  the  tatter,  its  sensory  root;  its  communication  with 
the  sympathetic  being  effected  by  a  filament  from  the  plexus  surrounding  the 
middle  meningeal  artery.  This  ganglion  also  communicates  with  the  glos80> 
pharyngeal  and  facial  nerves,  through  the  em&ll  petrosal  nerve  continued  from  the 
tympanic  plexus. 

its  branches  of  disfributkm  are  a  filament  to  the  Tensor  tyrapani,  and  one  to  the 
Tensor  palati.  The  former  passes  Iwickwards,  on  the  outer  side  of  the  Eustachian 
tube;  the  latter  arises  from  the  ganglion,  near  the  origin  of  the  internal  pterygoid 
nerve,  and  passes  forwards. 

SUBH AXILLARY  GaXGLION. 

The  submaxillart/  gangU&n  (fig,  280 )»  ia  of  small  size,  circular  in  form,  and 
situated  above  the  deep  portion  of  the  submaxillary  gland,  near  the  posterior  border 
of  tho  Mylo-hyoid  muscle,  being  connected  by  filaments  witli  the  lower  border  of 
the  gustatory  nerve. 

Branches  of  emnmnmcafion.  This  ganglion  is  connected  with  the  gustatory 
nerve  by  a  few  filaments  which  join  it  sepanitely,  at  i(^  fore  and  back  part.  It 
also  receives  a  bmnch  from  the  chorda  tympnni,  by  which  it  communicates  with 
the  facial  ;  and  communicuteg  with  the  sympathetic  by  filaments  from  the  ncrvi 
molles — the  sympathelie  plexus  around  the  facial  artery. 

Branches  of  distributhm.  Those  are  Hvt^  or  six  in  number;  they  arise  from  the 
lower  part  of  tho  ganglion,  and  supply  the  nmcous  mrnibrane  of  the  mouth  and 
\Vharton*s  duct,  some  being  lost  ii:  the  submaxillar}'  gland.  According  to  Meckel* 
a  branch  from  this  ganglion  occasionally  descends  in  front  of  the  Hyo-glossun 
muscle,  and,  after  joining  with  one  from  the  hypoglossal,  passes  to  the  Genio-liyo- 
glossus  muscle. 

Eighth  Pair. 

The  eighth  pair  consists  of  three  nerves,  the  glosao-pliaryngeal,  pneumogastric, 

and  spina!  accet^rfory. 

The  GLOsso-PifARVNaEAL  Nerve   is  distributed,  as  its  name   implies,  to  ihr 
tongue  and  pharynx,  l>eing  the  nerve  of     ^g,  _Origin  of  the  Eighth  Ito,  their 
sensation  to  ilic  mucous  membrane  ot  the  CJauglia  and  CommuQications. 

pharjTix,  fauces,  an<l  tonsil ;  of  motion  tti 
the  IMiarynj^cal  muscles ;  and  a  special 
nerve  of  taste  in  all  the  parts  of  tho 
tongue  to  whicb  it  is  distributed.  It  is 
the  smallest  of  the  three  divisions  of  the 
eighth  pair,  and  arises  by  three  or  four 
filaments,  closely  connected  together,  from 
the  upper  part  of  the  medulla  oblongata, 
immediately  behind  tbc  olivary  body. 

Its  deep  origin  may  be  traced  through 
ihe  fasciculi  of  the  lateral  tract,  to  a 
nucleua  of  grey  matter  at  the  lower  part  of  the  floor  of  the  fourth  ventricle, 
external  to  the  fasciculi  tcretes.  From  its  superJicial  origin,  it  passes  outwards 
across  the  flocculus,  and  leaves  the  skull  at  tho  central  pnrt  of  the  jugular  foramen, 
in  a  separate  sheath  of  the  dura  mater  and  arachnoid,  in  front  of  the  pneumogastric 
and  spinal  accessory  nerves.  In  its  pasf*age  through  the  jugular  foramen,  it  grooves 
the  lower  border  of  the  petrous  portion  of  the  temporal  Iwue;  and,  at  its  exit  from 
the  Rkn}\,  passes  forwards  between  the  jugular  vein  and  internal  carotid  artery, 
and  descends  in  front  of  the  laller  \08ac\,  K\\<\Wiv^vi\.\v U\<i  styloid  process  and  the 
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muscles  connected  with  it,  to  the  lower  border  of  the  Stylo-pharyngeas.  The  nerve 
now  curves  inwards,  forming  an  arch  on  the  side  of  the  neck,  and  lying  upon  ihe 

Stylo-pharyngens  and  the 
Middle  constrictor  of  the 
pharynx,  a1>ove  the  superior 
laryngeal  nerve.  It  then 
passes  beneath  the  Uyo- 
gtossus^  and  h  finally  di8> 
tributcd  to  the  raucous 
memlirane  of  the  fauces, 
and  ba«e  of  the  tongue, 
the  mucous  glands  of  the 
mouth  and  tonsil. 

In  passing  through  the 
jugular  foramen,  the  nerve 
presents,  iu  succession,  two 
ganglifomi  eolargeraents. 
The  superior,  the  smaller, 
is  called  \he  jttgitlar  gang- 
/i'o»,  the  inferiorand  hirger, 
the  petrous  ganffUon,  or 
the  ganglion  of  Andersch, 

The  superior^  or  jugu- 
lar gangiiofu  is  situated 
in  the  upper  part  of  the 
groove  in  which  the  nerve 
is  lodged  during  its  pas- 
sage through  the  jugular 
foramen.  It  is  of  veiy 
small  size,  and  involves 
only  tlie  outer  side  of  the 
trunk  of  the  nerve,  a  small 
fasciculus  passing  beyond 
It,  which  is  not  connected 
directly  with  it. 

The  infer  tor  J  or  petroui 
gnngiiony  is  situated  in  a 
depropsiou  in  the  lower 
IwDrder  of  the  petrous  por- 
tion of  the  temporal  bone; 
it  is  larger  than  the  for- 
mer, and  involve?  the  whole 
of  the  fibres  of  the  nerve. 
From  this  ganglion  arise 
those  filaments  which  con- 
nect the  glosso- pharyngeal 
with  other  nerves  at  the 
base  of  the  *<kull. 

Its  branches  oj  com- 
municafwn  are  with  the 
pncumogastric,  sympathe- 
tic, and  facial,  and  the 
tympanic  branch. 

The  branches  to  the  pncumogastric  are   two   filaments,  ouo  to   its  auricular 
branch,  and  one  to  the  upper  ganglion  of  the  pneumogastric. 

The   branch    to    the    sympathetic    is   connected    with    the    superior   cervical 
ganglion. 
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Tlio  branch  of  coramuolcation  with  the  facial  perforates  tho  posterior  belly  of 
the  Diga?itric.  It  arises  from  tho  trunk  of  the  nerve  below  the  petrous  ganglion, 
Riirl  joins  the  iVieial  jii:it  after  itj?  exit  from  the  stylo-mas  to  id  foramen. 

Tiie  hfinpanic  branch  (»Jacobson's  nerve),  arisses  from  tlio  petrous  ganglion, 
and  enters  a  small  bony  canal  at  the  base  of  the  petrous  portion  of  the  teniponil 
bone;  the  lower  opening  of  which  is  situated  on  tho  bony  ridge  which  separates 
the  carotid  canal  from  the  jugular  fossa.  Jacobson's  nerve  ascends  to  the  tym- 
panum, enters  that  cavity  by  an  aperture  in  its  floor  close  to  the  inner  wall,  and 
divides  into  three  branches,  which  are  contatued  in  grooves  upon  the  aurfiiee  of 
the  promontory. 

Its  branches  of  distrUmtion  are,  one  to  the  fenestra  rotnnda,  one  to  the 
fenestra  ovalis,  and  one  to  the  lining  membrane  of  the  Eustachian  tube  and 
tympanum. 

its  branches  of  communication  are  three,  and  occupy  separate  grooves  on  tlio 
surface  of  the  promontory.  One  of  these  arches  forwards  and  downwards  to  the 
carotid  canal  to  join  the  carotid  plexus.  A  second  lima  vertically  upwards  to 
join  the  greater  superficial  petrosal  nerve,  as  it  lies  in  the  hiatus  Fallo[)ii.  The 
third  branch,  the  lesser  petrosal,  runs  upwards  and  forwards  towards  the  anterior 
surface  of  the  petrous  bone,  and  passes  tlirough  a  small  aperture  in  the  sphenoid 
and  temporal  bones,  to  the  exterior  of  the  skull,  where  it  joins  the  otic  ganglion. 
This  nerve,  in  its  course  through  the  temporal  bone,  passes  by  the  ganglionic  en- 
largement of  tho  facial,  and  has  a  connecting  filament  with  it, 

The  Itranches  of  the  glosso-pharyngeal  nerve  ai*e  the  carotid,  pharyngeal,  nms- 
cular,  tonsillitic,  and  lingual. 

The  carotid  branches  descend  along  the  trunk  of  the  internal  carotid  artery  m 
far  as  its  point  of  bifurcation,  communicating  with  the  pharyngeal  branch  of  the 
pneuraogastrie,  and  with  branches  of  tlie  sympathetic. 

Hhn  pharyngeal  branches  are  three  or  four  filaments  which  unite  opposite  the 
Middle  constrictor  of  tho  pharynx  with  the  pharyngeal  branches  of  the  pneumo- 
gB8ti-ic,  superior  laryngeal,  and  sympathetic  nerve^s  to  form  the  pharyngeal  plexus, 
branches  from  which  perforate  the  muscular  coat  of  the  pharynx  to  supply  the 
mucous  membrane. 

The  muscular  branches  are  distributed  to  the  Stylo-pharyngeus. 

The  iousiUitic  branches  supply  the  tonsil,  forming  a  plexus  (circulus  tonsillaris) 
around  this  body,  from  which  branches  are  distributed  to  the  soft  palate  and 
fauces,  where  they  anastomose  with  the  palatine  nerves. 

The  lingual  branches  are  two  in  number;  one  supplies  the  mucous  membrane 
covering  the  surface  of  the  base  of  tlie  tongue,  the  other  perforates  its  substance, 
and  supplies  the  mucous  membrane  and  i>apillaj  of  the  side  of  the  organ. 

The  Spinal  Accessort  Nekve  consi.sts  of  two  parts;  one,  the  aceeasorj  part 
to  the  vagus,  and  the  other  the  spinal  portion. 

The  accesson/  party  the  smaller  of  the  two,  arises  by  four  or  five  delicate 
filaments  from  the  lateral  tract  of  the  cord  below  the  roots  of  the  vagus;  these 
filaments  may  be  traced  to  a  nucleus  of  grey  matter  at  tho  back  of  the  medulla, 
below  the  origin  of  the  vagus.  It  joins,  in  the  jugular  foramen,  with  the  upper 
ganglion  of  the  vagus  by  one  or  two  filaments,  and  is  continued  into  the  vogoA 
below  the  second  ganglion.  It  gives  branches  to  the  pharyngeal  and  superior 
laryngeal  branches  of  the  vagus. 

The  spinal  portion,  firm  in  texture,  nrisca  by  several  filaments  from  tho  lateral 
tract  of  the  cord,  as  low  down  as  the  sixth  cervical  nerve;  the  fibres  pierce  the 
tract,  and  are  connected  with  the  anterior  horn  of  the  grey  matter  of  tho  cord. 
This  portion  of  the  nerve  ascends  l>otween  the  ligamcntura  denticulatnm  and  the 
posterior  roots  of  the  spinal  nerves,  enters  the  skull  through  the  foramen  magnum, 
and  is  then  directed  outwards  to  the  jugular  foramen,  tlirough  which  it  papsfs, 
lying  in  the  same  i«hesith  a^.  the  pneumogtustric,  separated  from  it  by  a  fold  of  the 
arachnoitl,  and  is  here  c*nineefetl  with  the  accessory  portion.  At  its  exit  from  the 
jugular  /bramcn,  it  imsses  Uwckwavda  b\;kind  tlie  internal  jugular  vein,  and  descends 


I 


I 

I 


PNEUMOGASTRIC.  529 

obliquely  behind  the  Digastric  and  Stylo-hjoid  muscles  to  the  upper  part  of  the 
Stemo-mastoid.  It  pierces  this  muscle,  and  passes  obliquelj  across  the  sub- 
occipital  triangle,  to  terminate  in  the  deep  surface  of  the  Trapezius.  This  nerve 
gives  several  branches  to  the  Stemo-mastoid  during  its  passage  through  it,  and 
joins  in  its  substance  with  branches  from  the  third  cervical.  In  the  suboccipital 
triangle  it  joins  with  the  second  and  third  cervical  nerves,  and  assists  in  the  for- 
mation of  the  cervical  plexus,  and  occasionally  of  the  great  auricular  nerve.  On 
the  front  of  the  Trapezius,  it  is  reinforced  by  branches  from  the  third,  fourth, 
and  fifth  cervical  nerves,  joins  with  the  posterior  branches  of  the  spinal  nerves, 
and  is  distributed  to  the  Trapezius,  some  filaments  ascending  and  others  descending 
in  the  substance  of  the  muscle  as  far  as  its  inferior  angle. 

The  Pneumooastric  Nerve  (nervus  vagus,  or  par  vaguni),  one  of  the  three 
divisions  of  the  eighth  pair,  has  a  more  extensive  distribution  than  any  of  the 
other  cranial  nerves,  passing  through  the  neck  and  thorax  to  the  upper  part  of 
the  abdomen.  It  is  composed  of  both  motor  and  sensitive  filaments.  It  supplies 
the  organs  of  voice  and  respiration  with  motor  and  sensitive  fibres;  and  the  pharynx, 
CBSophagus,  stomach,  and  heart  with  motor  influence.  Its  superficial  origin  is  by 
eight  or  ten  filaments  from  the  lateral  tract  immediately  behind  the  olivary  body 
and  below  the  glosso-pharyngeal;  its  fibres  may,  however,  be  traced  deeply 
through  the  fasciculi  of  the  medulla,  to  terminate  in  a  grey  nucleus  near  the 
lower  part  of  the  floor  of  the  fourth  ventricle.  The  filaments  become  united, 
and  form  a  flat  cord,  which  passes  outwards  across  the  flocculus  to  the  jugular 
foramen,  through  which  it  emerges  from  the  cranium.  In  passing  through  this 
opening,  the  pneumogastric  accompanies  the  spinal  accessory,  being  contained  in 
the  same  sheath  of  dura  mater  with  it,  a  membranous  septum  separating  it  from 
the  glosso-pharyngeal,  which  lies  in  front.  The  nerve  in  this  situation  presents  a 
well-marked  ganglionic  enlargement,  which  is  called  ganglion  jugulare,  or  the 
ganglion  of  the  root  of  the  pneumogastric:  to  it  the  accessory  part  of  the  spinal 
accessory  nerve  is  connected.  After  the  exit  of  the  nerve  from  the  jugular 
foramen,  a  second  gangliform  swelling  is  formed  upon  it,  called  the  ganglion 
inferius,  or  the  ganglion  of  the  trunk  of  the  nerve;  below  which  it  is  again 
joined  by  filaments  from  the  accessory  nerve.  The  nerve  passes  vertically 
down  the  neck  within  the  sheath  of  the  carotid  vessels,  lying  between  the 
internal  carotid  artery  and  internal  jugular  vein  as  far  as  the  thyroid  cartilage, 
and  then  between  the  same  vein  and  the  common  carotid  to  the  root  of  the 
neck.  Here  the  course  of  the  nerve  becomes  difierent  on  the  two  sides  of  the 
body. 

On  the  right  side,  the  nerve  passes  across  the  subclavian  artery  between  it  and 
the  subclavian  vein,  and  descends  by  the  side  of  the  trachea  to  the  back  part  of  the 
root  of  the  lung,  where  it  spreads  out  in  a  plexiform  network  (posterior  pulmonary), 
from  the  lower  part  of  which  two  cords  descend  upon  the  cesophagus,  on  which 
they  divide,  forming,  with  branches  from  the  opposite  nerve,  the  (esophageal 
plexus;  below,  these  branches  are  collected  into  a  single  cord,  which  runs  along 
the  back  part  of  the  oesophagus,  enters  the  abdomen,  and  is  distributed  to  the 
posterior  surface  of  the  stomach,  joining  the  left  side  of  the  cseliac  plexus,  and 
the  splenic  plexus. 

On  the  left  side,  the  pneumogastric  nerve  enters  the  chest  between  the  left 
carotid  and  subclavian  arteries,  behind  the  left  innominate  vein.  It  crosses  the 
arch  of  the  aorta,  and  descends  behind  the  root  of  the  left  lung  and  along  the 
anterior  surface  of  the  cesophagus  to  the  stomach,  distributing  branches  over  its 
anterior  surface,  some  extending  over  the  great  cul-de-sac,  and  others  along  the 
lesser  curvature.  Filaments  from  these  latter  branches  enter  the  gastro-hepatic 
omentum,  and  join  the  left  hepatic  plexus. 

The  ganglion  of  the  root  is  of  a  greyish  colour,  circular  in  form,  about  two 
lines  in  diameter,  and  resembles  the  ganglion  on  the  large  root  of  the  fifth 
nerve. 

Connecting  branches.     To  this  ganglion  the  acceaaoTy  ^tWotv  q1  ^^  «^\«s^ 
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accessory  nerve  is  connected  by  several  delicate  filaments;  it  also  has  an  anasto- 
motic twig  with  the  petrous  ganglion  of  the  glosso-pliarynj»ejU,  with  the  facial 
nerve  by  means  of  the  auricular  branch,  and  with  the  sympathetic  by  mciins  of  an 
ascending  filament  from  ihe  superior  cervical  ganglion. 

The  ganglion  of  the  trunk  (inferior)  is  u  plexiform  cord,  cylindrical  in  form, 
of  a  reddish  colour,  and  about  an  inch  in  length;  it  involves  tlie  whole  of  the 
fibres  of  the  nerve,  except  the  portion  of  the  nerve  derived  from  the  spinal 
accessory,  which  blends  with  the  nerve  beyond  the  ganglion. 

Connecting  branches*  Thi}<  gangliim  is  connected  wilh  tlie  hypoglosBal,  the 
superior  cervical  ganglion  of  th«  sympathetic,  and  the  loop  between  the  first  and 
second  cervical  nerves. 


The  branches  of  the  pneumogastric  are- 
In  the  jugular  fossa 

In  tlie  neck  . 

In  the  thorax 

In  the  abdomen     , 


Auricular. 

i  Pharyngeal. 
Superior  laryngeal. 
Recurrent  laryngeal. 
Cervical  Cardiac. 
!  Thoracic  Cardiac. 
Anterior  pulmonary. 
Posterior  pulmonary. 
tEsophageal, 
.     Gastric. 


The  auricular  branch  (Arnold's)  arises  from  tlie  ganglion  of  the  root,  and 
joined  ?oon  after  its  origin  by  a  lilflment  from  the  glofiso-phaTyngeal;  it  cro«sw 
the  jugular  fossa  to  an  opening  near  the  root  of  the  styloid  process.  Traversing 
the  subiilance  of  the  tempond  l>one,  it  crosses  the  aqiioductiis  Fallopii  abont  two 
lines  above  its  termination  at  the  Btylo-mostoid  foramen;  it  here  gives  off  an 
ascending  branch,  which  joins  the  facial,  and  a  descending  branch,  which  anasto- 
moBce  with  the  posterior  auricular  branch  of  the  same  nerve:  the  continuation  of 
the  nerve  reaches  the  surface  between  the  mastoid  process  and  tJie  exterual 
auditory  meatus,  and  supplies  the  integument  at  the  back  part  of  the  pinna. 

The  phan/ngeal  branchy  the  prijiei|ml  motor  nerve  of  the  pharynx  and  soft 
palate,  ariees  from  the  up|>er  part  of  the  inferior  ganglion  of  the  pneumogaatrir, 
receiviog  a  filament  from  the  accessory  portion  of  the  spinal  ac'cegsory;  it  p«9s<»8 
across  the  internal  carotid  artery  (in  front  or  behind),  to  the  upper  border  of  the 
Middle  constrictor,  where  it  divides  into  numerous  filaments,  which  anastotnoM 
with  those  from  the  glosso- pharyngeal,  superior  laiyngcal,  and  sympathetic,  \o 
form  the  pharyngeal  plexus,  from  which  branches  are  distributed  to  the  muBcJe* 
and  mucous  membrane  of  the  pharynx.  As  this  nerve  crosses  the  internal  c-arottd, 
some  filimieuta  are  distributed,  together  with  those  from  the  glosAo-pharjDgc*), 
upon  the  wall  of  this  vessel. 

The  xt/perior  larnygeal  is  the  nerve  of  sensation  to  the  larynx.  It  is  larger 
tlnui  the  procciling,  and  arises  from  the  middle  of  the  inferior  ganglion  of  ihe 
pneumogastric.  It  descends,  by  the  side  of  the  pharynx,  behind  the  internal 
carotid,  where  it  divides  into  two  branches,  the  external  and  internal  )arjng«aL 

The  external  laryngeal  branch,  the  smaller,  descends  by  the  side  of  tllO 
lftr}^nx,  beneath  the  Steroo- thyroid,  to  supply  the  Crico-thyioid  muscle  and  lfc« 
thyroid  gland.  It  gives  branches  to  the  pharyngeal  plexus,  and  the  Inferior 
constrictor,  and  communicates  with  the  superior  cardiac  nerve,  behind  the  common 
carotid. 

The  internal   laryngeal   branch   descends   to  tlie   opening   in  the    Ihyro-hyoid 
incjnbrnnc,  through  which   it  passes  with   the  sujvcrior  laryngeal  artery,  and  i» 
distributed   to  the  mucous  membrane  of  the  larynx,  and  the  Arytenoid  mufldei 
flno^tomosing  with  the  recuiTent  Varyngett,\. 
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The  branches  to  the  mucous  membrane  are  distributed,  some  in  front,  to  the 
epiglottis,  the  base  of  the  tongue,  the  epiglottidean  gland;  and  others  pass  back- 
wards, in  the  aryteno-epiglottidean  fold,  to  supply  the  mucous  membrane  sur- 
rounding the  superior  orifice  of  the  larynx,  as  well  as  the  membrane  which  lines 
the  cavity  of  the  larynx  as  low  down  as  the  vocal  chord. 

The  filament  to  the  Arytenoid  muscle  is  distributed  partly  to  it,  and  part  to  the 
mucous  lining  of  the  larynx. 

The  filament  which  joins  with  the  recurrent  laryngeal,  descends  beneath  the 
mucous  membrane  on  the  posterior  surface  of  the  larynx,  behind  the  lateral  part 
of  the  thyroid  cartilage,  where  the  two  nerves  become  united. 

The  inferior  or  recurrent  laryngeal,  so  called  from  its  reflected  course,  is  the 
motor  nerve  of  the  larynx.  It  arises  on  the  right  side,  in  front  of  the  subclavian 
artery:  winds  from  before  backwards  round  that  vessel,  and  ascends  obliquely  to 
the  side  of  the  trachea,  behind  the  common  carotid  and  inferior  thyroid  arteries. 
On  the  left  side,  it  arises  in  front  of  the  arch  of  the  aorta,  and  winds  from  before 
backwards  round  the  vessel  at  the  point  where  the  obliterated  remains  of  the 
ductus  arteriosus  are  connected  with  it,  and  then  ascends  to  the  side  of  the 
trachea.  The  nerves  on  both  sides  ascend  in  the  groove  between  the  trachea 
and  oesophagus,  and,  piercing  the  lower  fibres  of  the  Inferior  constrictor  muscle, 
enter  the  larynx  behind  the  articulation  of  the  inferior  cornu  of  the  thyroid 
cartilage  with  the  cricoid,  being  distributed  to  all  the  muscles  of  the  larynx, 
excepting  the  Crico-thyroid,  and  joining  with  the  superior  laryngeal. 

The  recurrent  laryngeal,  as  it  winds  round  the  subclavian  artery  and  aorta, 
gives  oflf  several  cardiac  filaments,  which  unite  with  cardiac  branches  from  the 
pneumogastric  and  sympathetic.  As  it  ascends  in  the  neck,  it  gives  off  oesophageal 
branches,  more  numerous  on  the  left  than  on  the  right  side,  which  supply  the 
mucous  membrane  and  muscular  coat  of  the  oesophagus;  tracheal  branches  to  the 
mucous  membrane  and  muscular  fibres  of  the  trachea;  and  some  pharyngeal 
filaments  to  the  Inferior  constrictor  of  the  pharynx. 

The  cervical  cardiac  branches,  two  or  three  in  number,  arise  from  the  pneumo- 
gastric, at  the  upper  and  lower  part  of  the  neck. 

The  superior  branches  are  small,  and  communicate  with  the  cardiac  branches 
of  the  sympathetic,  and  with  the  great  cardiac  plexus. 

The  inferior  cardiac  branches,  one  on  each  side,  arise  at  the  lower  part  of  the 
neck,  just  above  the  first  rib.  On  the  right  side,  this  branch  passes  in  front  of 
the  arteria  innominata,  and  anastomoses  with  the  superior  cardiac  nerve.  On  the 
left  side,  it  passes  in  front  of  the  arch  of  the  aorta,  and  anastomoses  either  with 
the  superior  cardiac  nerve,  or  with  the  cardiac  plexus. 

The  thoracic  cardiac  branches,  on  the  right  side,  arise  from  the  trunk  of  the 
pneumogastric,  as  it  lies  by  the  side  of  the  trachea:  passing  inwards,  they  terminate 
in  the  deep  cardiac  plexus.  On  the  left  side,  they  arise  from  the  left  recurrent 
laryngeal  nerve. 

The  anterior  pulmonary  branches,  two  or  three  in  number,  and  of  small  size, 
are  distributed  on  the  anterior  aspect  of  the  root  of  the  lungs.  They  join  with 
filaments  from  the  sympathetic,  and  form  the  anterior  pulmonary  plexus. 

The  posterior  pulmonary  branches,  more  numerous  and  larger  than  the  anterior, 
are  distributed  on  the  posterior  aspect  of  the  root  of  the  lung:  they  are  joined  by 
filaments  from  the  third  and  fourth  thoracic  ganglia  of  the  sympathetic,  and  form 
the  posterior  pulmonary  plexus.  Branches  from  both  plexuses  accompany  the 
ramifications  of  the  air-tubes  through  the  substance  of  the  lungs. 

The  (esophageal  branches  are  given  off  from  the  pneumogastric  both  above 
and  below  the  pulmonary  branches.  The  latter  are  the  more  numerous  and 
largest.  They  form,  together  with  branches  from  the  opposite  nerve,  the  oeso- 
phageal plexus. 

The  gastric  branches  are  the  terminal  filaments  of  the  pneumogastric  nerve. 
The  nerve  on  the  right  side  is  distributed  to  the  posterior  surfsAei  o^  XXi'a  %\«vsv^Ocv, 
and  joins  the  left  side  of  the  coeliac  plexus,  and  t\ie  apYeinc  \»\eit\ift.    "^X^^  \^^xn^ 
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on  the  left  side  is  distributed  over  the  anterior  surface  of  the  stomach,  some 
filaments  passing  across  the  great  cul-de-sac,  and  others  along  the  lesser  cur- 
vature. Thej  unite  with  branches  of  the  right  nerve  and  sympathetic,  some 
filaments  passing  through  the  lesser  omentum  to  the  left  hepatic  plexus. 


For  fuller  detail  concerning  the  Cranial  Nerves,  the  student  may  refer  to  F.  Arnold's 
'Icones  Nervorum  Capitis.' 


The  Spinal  Nerves 


THE  spinal  nerves  are  so  called,  because  they  take  their  origin  from  the  spinal 
cord,  and  are  transmitted  through  the  intervertebral  foramina  on  either  side 
of  the  spinal  column.  There  are  thirty-one  pairs  of  spinal  nerves,  which  are 
arranged  into  the  following  groups,  corresponding  to  the  region  of  the  spine 
through  which  they  pass: 


Cervical         » 

8  pairs. 

Dorsal 

.        12     „ 

Lumbar 

5     » 

Sacral  . 

5    » 

Coccygeal 

I     „ 

It  will  be  observed,  that  each  group  of  nerves  corresponds  in  number  with  the 
vertebrae  in  each  region,  except  the  cervical  and  coccygeal. 

Each  spinal  nerve  arises  by  two  roots,  an  anterior,  or  motor  root,  and  a 
posterior,  or  sensitive  root. 

Roots  of  the  Spinal  Nerves. 

The  anterior  roots  arise  somewhat  irregularly  from  a  linear  series  of  foramina, 
on  the  antero-lateral  column  of  the  spinal  cord,  gradually  approaching  towards 
the  anterior  median  fissure  as  they  descend. 

The  fibres  of  the  anterior  roots,  according  to  the  researches  of  Mr.  Lockhart 
Clarke,  are  attached  to  the  anterior  part  of  the  antero-lateral  column;  and,  after 
penetrating  horizontally  through  the  longitudinal  fibres  of  this  tract,  enter  the 
grey  substance,  where  their  fibrils  cross  each  other  and  diverge  in  all  directions, 
like  the  expanded  hairs  of  a  brush,  some  of  them  running  more  or  less  longi- 
tudinally upwards  and  downwards,  and  others  decussating  with,  those  of  the 
opposite  side  through  the  anterior  commissure  in  front  of  the  central  canal 
(fig.  258,  259).  KoUiker  states  that  many  fibres  of  the  anterior  root  enter  the  lateral 
column  of  the  same  side,  where,  turning  upwards^  they  pursue  their  course  as 
longitudinal  fibres.  In  other  respects,  the  description  of  the  origin  of  the  anterior 
roots  by  these  observers  is  very  similar. 

The  posterior  roots  are  all  attached  immediately  to  the  posterior  white  columns 
only;  but  some  of  them  pass  through  the  grey  substance  into  both  the  lateral  and 
anterior  white  columns.  Within  the  grey  substance,  they  rim,  longitudinally, 
upwards  and  downwards,  transversely,  through  the  posterior  commissure  to  the 
opposite  side,  and  into  the  anterior  column  of  their  own  side  (fig.  258,  259). 

The  posterior  roots  of  the  nerves  are  larger,  but  the  individual  filaments  are 
finer  and  more  delicate  than  those  of  the  anterior.  As  their  component  fibrils 
pass  outwards,  towards  the  aperture  in  the  dura  mater,  they  coalesce  into  two 
bundles,  receive  a  tubular  sheath  from  this  membrane,  and  enter  the  ganglion 
which  is  developed  upon  each  root. 

The  posterior  root  of  the  first  cervical  nerve  forms  an  exception  to  these 
characters.  It  is  smaller  than  the  anterior,  has  frequently  no  ganglion  developed 
upon  it,  and,  when  the  ganglion  exists,  it  is  often  situated  within  the  dura  mater. 

The  anterior  roots  are  the  smaller  of  the  two,  devoid  of  any  ganglionic 
enlargement,  and  their  component  fibrils  are  collected  into  two  bundles^  ive«x  ^\v<b 
intervertebral  foramina. 
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Gai«olia  of  the  Spinal  Nerves. 

A  gaoglion  is  t!ovelop<Jd  upon  the  posterior  root  of  eacb  of  the  spinal  nerves. 
These  ganglia  are  of  an  oval  form,  and  of  a  reddish  colour;  they  bear  a  proportion 
in  size  to  the  nerves  upon  which  they  ai'e  formed,  and  are  plared  in  the  inter- 
vertebral foramina,  external  to  the  point  where  the  nerves  perforate  the  dura 
mater.  Each  ganglion  is  bifid  internally,  where  it  is  joined  by  the  tvvo  1>i»ndle8 
of  the  posterior  root,  the  two  portions  being  united  inlxs  a  Pingle  ina*»  externally. 
The  ganglia  upon  the  first  and  second  cervical  nerves  form  an  exception  to  tliese 
characters,  being  placed  on  the  arches  of  the  vertebrae  over  which  the  nerves  paas. 
The  ganglia,  also,  of  the  sacral  nerves  are  placed  within  the  spinal  canal;  and  tliat 
on  the  coccygeal  nerve,  also  in  the  canal  about  the  middle  of  its  posterior  root- 
Immediately  beyond  the  ganglion,  the  two  roots  coalesce,  their  fibrt^s  ialer- 
mingle,  and  the  trunk  thus  formed  passes  out  of  the  intervertebral  foramen, 
and  divides  into  an  anterior  bninch,  for  the  supply  of  the  anterior  part  of  the  body; 
and  a  posterior  branch,  for  the  posterior  part,  each  branch  containing  fibres  from 
^th  roots. 

Anterior  Branches  of  the  Spinal  Nerves- 

Tke  anterior  branches  of  the  spinal  nerves  supply  the  parts  of  the  body  in 
front  of  the  spine,  including  the  limbs.  They  are  for  the  most  part  larger  than 
the  posterior  branches;  this  increase  of  size  being  proijortioned  to  the  larger 
extent  of  fitrweturea  they  are  required  to  supply.  Each  branch  is  conneeletl  by 
slender  filaments  with  the  sympatlietic.  In  the  dorsal  region,  and  anterior  brancliea 
of  the  spinal  nerves  are  completely  separate  from  each  other,  and  are  uniform  In 
their  distribution;  but  in  the  cervical,  lumbar,  and  sacral  regions,  they  form 
intricato  plexuses  previous  to  their  distribution. 

Posterior  Branches  of  the  Spinal  Nerves. 

The  posterior  branches  of  the  spinal  nerves  are  generally  smaller  than  the 
anterior;  they  arise  from  the  truuk,  resulting  from  the  union  of  the  root*  in  the 
intervertebral  foramina,  and,  passing  biickwards,  divide  into  extcrn;il  and  iuteruaJ 
branches,  which  are  distributed  to  llie  muscles  and  integument  bcdund  the  spine. 
The  first  cervical  and  lower  sacral  nerves  are  exceptions  to  tliese  characters. 

Cervical  ^Jekves. 

The  roots  of  the  cervical  nerves  increase  in  size  from  the  first  to  the  fifth,  and 
then  maintain  the  same  size  to  the  eighth.  The  posterior  roots  bear  a  proi>ortion 
to  the  anterior  afl  3  to  I,  which  is  much  greater  tliim  in  any  other  region;  the 
individual  filaments  being  also  much  larger  than  those  of  tlie  anterior  roots.  In 
direction,  the  roots  of  the  cervical  are  lees  oblique  than  those  of  the  other  spliidi 
nerves.  The  first  cervical  nerve  is  directed  a  titth*  upwards  and  outwai'ds;  the 
second  is  horizontal;  the  others  are  directed  obliquely  downwards  and  outwards, 
the  lowest  being  the  most  oblique,  and  eonj^equently  louger  than  the  upper,  the 
distance  betweyj  their  place  of  origin  and  their  point  of  exit  from  the  spinal  canal 
never  exceeding  the  depth  of  one  vertebra. 

The  irujtk  of  the  first  cervical  nerve  (^suboccipital)  ^  leaves  the  spinal  canal, 
between  the  occipital  bone  and  the  posterior  arch  of  the  atlas;  the  second  between 
the  posterior  arch  of  the  atlas  and  the  lamina  of  the  axis;  and  the  eighth  (tlie 
last),  between  the  last  cervical  niid  first  dorsal  vertcbric. 

Each  nerve,  at  its  exit  from  the  intervertebral  foramen,  divides  into  an  anterior 

and  a  posterior  branch.     The  anterior  branches  of  the  four  upper  cervical  uervea 

form  the  cervical  plexus.     The  anterior  brnnches  of  the  four  lower  cervical  ncTTOfi, 

together  with  the  first  dorsal,  fonu  tbe  bvAcbval  vlexus. 
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Anteriob  Branches  of  the  Cebyical  Nerves. 

The  anterior  branch  of  the  first,  or  suboccipital  nerve,  is  of  small  size.  It 
escapes  from  the  spinal  canal,  through  a  groove  upon  the  posterior  arch  of  the 
atlas.  In  this  groove  it  lies  beneath  the  vertebral  artery,  to  the  inner  side  of  the 
Rectus  lateralis.  As  it  crosses  the  foramen  in  the  transverse  process  of  the 
atlas,  it  receives  a  filament  from  the  sympathetic.  It  then  descends,  in  front  of 
this  process,  to  communicate  with  an  ascending  branch  irom  the  second  cervical 
nerve. 

Communicating  filaments  from  this  nerve  join  the  pneumogastric,  the  hypo- 
glossal and  sympathetic,  and  some  branches  are  distributed  to  the  Rectus  lateralis, 
and  the  two  Anterior  recti.  According  to  Valentin,  the  anterior  branch  of  the 
suboccipital  also  distributes  filaments  to  the  occipito-atloid  articulation,  and 
mastoid  process  of  the  temporal  bone. 

The  anterior  branch  of  the  second  cervical  nerve  escapes  fix>m  the  spinal  canal, 
between  the  posterior  arch  of  the  atlas  and  the  lamina  of  the  axis,  and,  passing 
forwards  on  the  outer  side  of  the  vertebral  artery,  divides  in  front  of  the  Inter- 
transverse muscle,  into  an  ascending  branch,  which  joins  the  first  cervical;  and 
two  descending  branches  which  join  the  third. 

The  anterior  branch  of  the  third  cervical  nerve  is  double  the  size  of  the 
preceding.  At  its  exit  from  the  intervertebral  foramen,  it  passes  downwards  and 
outwards  beneath  the  Sterno-mastoid,  and  divides  into  two  branches.  The 
ascending  branch  joins  the  anterior  division  of  the  second  cervical,  communicates 
with  the  sympathetic  and  spinal  accessory  nerves,  and  subdivides  into  the  super- 
ficial cervical,  and  great  auricular  nerves.  The  descending  branch  passes  down 
in  front  of  the  Scalenus  anticus,  anastomoses  with  the  fourth  cervical  nerve,  and 
becomes  continuous  with  the  clavicular  nerves. 

The  anterior  branch  of  the  fourth  cervical  iB  of  the  same  size  as  the  preceding. 
It  receives  a  branch  from  the  third,  sends  a  communicating  branch  to  the  fifth 
cervical,  and,  passing  downwards  and  outwards,  divides  into  numerous  filaments, 
which  cross  the  posterior  triangle  of  the  neck,  towards  the  clavicle  and  acromion. 
It  usually  gives  a  branch  to  the  phrenic  nerve  whilst  it  is  contained  in  the  inter- 
transverse space. 

The  anterior  branches  of  the  fifth,  sixth,  seventh,  and  eighth  cervical 
nerves,  are  remarkable  for  their  large  size.  They  are  much  larger  than  the 
preceding  nerves,  and  are  all  of  equal  size.  They  assist  in  the  formation  of  the 
brachial  plexus. 

Cervical  Plexus. 

The  cervical  plexus  (fig.  279)  is  formed  by  the  anterior  branches  of  the  four 
upper  cervical  nerves.  It  is  situated  in  front  of  the  four  upper  vertebrae,  resting 
upon  the  Levator  anguli  scapulae,  and  Scalenus  medius  muscles,  and  covered  in  by 
the  Sterno-mastoid. 

Its  branches  may  be  divided  into  two  groups,  superficial  and  deep,  which  may 
be  thus  arranged: — 

iSuperficialis  colli. 
Auricularis  maguus. 
Occipitalis  minor. 
^„^.,^.._   ^  r  Sternal. 

Descending  )  Supra-clavicular    <  Clavicular. 
I  ( Acromial. 

/  Communicating. 
Internal       j  Muscular. 
,.  I  "S  Communicans  noni. 

'^"P  \  (phrenic. 
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SupERFicLiL  Branches  of  the  Cervical  Plexus. 

Tlic  Superjtciatis  Colli  arises  from  the  second  and  third  cer^ncal  nerves,  turns 
round  tht^  posterior  border  of  the  Stonio-mftatoid  about  its  middle,  and  parsing 
obliquely  forwards  behind  the  external  jugular  yein  to  the  anterior  border  of  th&i 
muscle,  perforates  the  deep  cervicul  faHciu,  and  divides  beneath  the  Platysraa  into 
two  branches,  whicli  are  distributed  to  the  anterior  and  lateral  parts  of  the  neck. 

The  ascending  branch  givos  a  fi lament,  which  accompanies  the  external 
jugular  vein;  it  then  parses  upwards  to  the  submaxillary  re;j!;ion,  and  divides  into 
branches,  some  of  which  form  a  plexus  with  the  cervical  branches  of  the  facial 
nerve  beneath  the  Platysma;  others  pierce  tliat  muscle,  aupply  it,  and  ore  distri- 
but^ed  to  the  integument  of  the  upper  half  of  the  neck,  at  its  fore  part,  aa  high 
OB  the  chin. 

The  descendinif  hranch  piercea  the  Platysma.  and  is  distrihutcd  to  the  integu- 
ment of  the  side  and  front  of  the  neck,  as  low  as  the  sternum. 

This  uerve  is  occasionally  represented  liy  two  or  more  lilaments. 

The  Anricularis  Magmis  is  the  largest  of  the  ascendinjj;  branches.  It  arisC'S 
from  the  second  and  third  cervical  nerves,  winds  round  the  post^^rior  border  of 
the  Sterao-raaetoid,  ami,  after  perforating  the  deep  fascia,  ascends  upon  that 
muscle  beneath  the  Platysma  to  the  parotid  gland,  where  it  divides  into  numerous 
branches. 

The  facial  branches  pass  across  the  parotid,  and  are  distributed  to  the  integu- 
ment of  the  face;  others  penetrate  the  substance  of  the  gland,  and  commumcaie 
with  the  facial  nerve. 

The  posterior  or  auricular  branches  ascend  ^'ertically  to  supply  the  integtimcnt 
of  the  back  part  of  the  pinna,  communicating  with  the  auricular  branches  of  the 
facial  aud  pneuuiognstric  nerves. 

The  mastoid  branch  joins  the  posterior  auricular  branch  of  the  facial,  and 
crossing  the  masti>id  pnK-css,  is  distributed  to  the  integument  behind  the  ear. 

The  Ocriptfatis  Minor  arises  from  the  second  cervical  nerve;  it  curves  round 
the  posterior  border  of  the  Sterno-mastoid  above  the  preceding,  and  ascends 
vertically  along  the  posterior  border  of  that  muscle  to  the  back  piirt  of  the  side 
of  the  head.  Near  the  cranium  it  perforates  the  deep  fascia,  and  is  continued 
upwards  along  the  side  of  the  head  behind  the  ear,  supplying  the  integumcnl  aud 
Occipito-frontalis  muscle,  and  communicating  with  theoccipilaiia  major,  auricuiari* 
magims,  and  posterior  auricular  branch  of  the  facial. 

This  nerve  gives  off  an  attricnlar  branch,,  which  supplies  the  Attollens  aurem 
and  the  integument  of  the  upper  and  back  part  of  the  auricle.  Tliis  branch  it 
occasionally  derived  from  the  great  occipitiil  nerve.  The  occipitalis  minor  varies 
in  size;  it  is  occasionally  double. 

The  Descending  or  supra-elnricttlar  branches  arise  from  the  third  and  fourth 
cervical  nerves;  emerging  beneath  the  posterior  border  of  the  Sterno-mastoid,  they 
descend  in  the  interval  between  that  muscle  and  the  Trapezius,  and  divide  into 
branches,  which  are  arranged,  according  to  their  position,  into  three  groups. 

The  inner  or  sternal  branch  crosses  obliquely  over  the  clavicular  and  sternal 
attachnu'nts  of  the  Sterno-mastoid,  and  supplies  the  integument  as  far  as  tlie 
median  line. 

The  middle  or  clavicular  hranch  crosses  the  clavicle,  and  supplies  the  integu- 
ment over  the  Pectoral  aud  Deltoid  muscles,  communicating  with  the  cutaneous 
branches  of  the  upper  intercostal  nerves.  Not  iin frequently,  the  clavicular 
branch  passes  through  a  foramen  in  the  clavicle,  at  the  junction  of  the  outer  with 
the  iiuicr  two-thirds  of  (he  bone. 

The  erternnl  or  acromial  branch  passes  obliquely  across  the  outer  surface  «f 
the  Trapcjiiut*  and  the  acromion,  and  suppties  the  integument  of  the  upper  and 
btk'k  part  of  the  shoulder. 


I 
I 

I 


J 
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Deep  Branches  of  the  Cervical  Plexus.    Internal  Series. 

The  communicating  branches  consist  of  several  filaments,  which  pass  from  the 
loop  between  the  first  and  second  cervical  nerves  in  front  of  the  atlas  to  the 
pneumogastric,  hypoglossal,  and  sympathetic. 

Muscular  branches  supply  the  Anterior  recti  and  Rectus  lateralis  muscles; 
they  proceed  from  the  first  cervical  nerve,  and  from  the  loop  formed  between  it 
and  die  second. 

The  Communicans  Noni  (fig.  279)  consists  usually  of  two  filaments,  one  being 
derived  from  the  second,  and  the  other  from  the  third  cervical.  These  filaments 
pass  vertically  downwards  on  the  outer  side  of  the  internal  jugular  vein,  cross  in 
front  of  the  vein  a  little  below  the  middle  of  the  neck,  and  form  a  loop  with  the 
descendens  noni  in  front  of  the  sheath  of  the  carotid  vessels.  Occasionally,  the 
junction  of  these  nerves  takes  place  within  the  sheath. 

The  Phrenic  Nerve  {internal  respiratory  of  Bell)  arises  from  the  third  and 
fourth  cervical  nerves,  and  receives  a  communicating  branch  from  the  fifth.  It 
descends  to  the  root  of  the  neck,  lying  obliquely  across  the  front  of  the  Scalenus 
anticus,  passes  over  the  first  part  of  the  subclavian  artery,  between  it  and  the 
subclavian  vein,  and,  as  it  enters  the  chest,  crosses  the  internal  mammary  artery 
near  its  root.  Within  the  chest,  it  descends  nearly  vertically  in  front  of  the  root 
of  the  lung,  and  by  the  side  of  the  pericardium,  between  it  and  the  mediastinal 
portion  of  the  pleura,  to  the  Diaphragm,  where  it  divides  into  branches,  which 
separately  pierce  that  muscle,  and  are  distributed  to  its  under  surface. 

The  two  phrenic  nerves  difier  in  their  length,  and  also  in  their  relations  at  the 
upper  part  of  the  thorax. 

The  right  nerve  is  situated  more  deeply,  and  is  shorter  and  more  vertical  in 
direction  than  the  left;  it  lies  on  the  outer  side  of  the  right  vena  innominata  and 
superior  vena  cava. 

The  left  nerve  is  rather  longer  than  the  right,  from  the  inclination  of  the  heart 
to  the  left  side,  and  from  the  Diaphragm  being  lower  on  this  than  on  the  opposite 
side.  At  the  upper  part  of  the  thorax,  it  crosses  in  front  of  the  arch  of  the  aorta 
to  the  root  of  the  lung. 

Each  nerve  supplies  filaments  to  the  pericardium  and  pleura,  and  near  the  chest 
is  joined  by  a  filament  from  the  sympathetic,  by  another  derived  from  the  fifth 
and  sixth  cervical  nerves,  and,  occasionally,  by  one  from  the  union  of  the 
descendens  noni  with  the  spinal  nerves:  this  filament  is  found,  according  to  Swan, 
only  on  the  left  side. 

From  the  right  nerve^  one  or  two  filaments  pass  to  join  in  a  small  ganglion 
with  phrenic  branches  of  the  solar  plexus;  and  branches  from  this  ganglion  are 
distributed  to  the  hepatic  plexus,  the  suprarenal  capsule,  and  inferior  vena  cava. 
From  the  left  nerve^  filaments  pass  to  join  the  phrenic  plexus,  but  without  any 
ganglionic  enlargement. 

Deep  Branches  of  the  Cervical  Plexus.    External  Series. 

Communicating  branches.  The  cervical  plexus  communicates  with  the  spinal 
accessory  nerve,  in  the  substance  of  the  Sterno-mastoid  muscle,  in  the  suboccipital 
triangle,  and  beneath  the  Trapezius. 

Muscular  branches  are  distributed  to  the  Sterno-mastoid,  Levator  anguli 
scapulae.  Scalenus  medius  and  Trapezius. 

The  branch  for  the  Sterno-mastoid  is  derived  from  the  second  cervical,  the 
Levator  anguli  scapulae  receiving  branches  from  the  third,  and  the  Trapezius 
branches  from  the  third  and  fourth. 

Posterior  Branches  of  the  Cervical  Nerves. 

The  posterior  branches  of  the  cervical  nerves,  with  the  exception  of  those  of 
the  first  two,  pass  backwards,  and  divide,  behind  the  posterior  Intertransvetaft 
muscles,  into  external  and  internal  branches. 
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The  external  branches  supply  the  muscles  at   the  side   of  the   neck,   viz.,    the 

Cervical ia  ftscondcni*,  Transversulis  colli,  aotl  Traclielo- mastoid. 

The  extenial  branch  of  the  second  cervical  nerve  is  the  largest;  it  is  often 
joined  wifh  the  third,  and  supplies  the  Complcxus,  Spleuius,  and  Trachelo- 
mastoid  muscles. 

The  internal  branches,  the  larger,  are  distributed  differently  in  the  upper  and 
lower  part  of  the  neck.  Those  derived  from  the  third,  fourth,  aud  fifth  nerves 
pass  between  the  Semispinalis  and  Complexiis  muscles,  and  huving^  reached  the 
epinous  processes',  perforate  the  aponeuro«ii^  of  the  Splcnius  ajid  Trapezius,  atnl 
are  continued  outwards  to  the  integument  over  the  Trapezius;  whilst  those  dexived 
from  the  three  lowest  cervical  nerves  are  the  hniallest,  and  are  placed  beneath  the 
Semispinalis,  which  they  supply,  and  do  not  furnish  any  cutaneous  filaments. 
These  internal  Itranches  supply  the  Complexus,  Semispinalis  colli,  Interspinalee, 
and  Multjfidus  spinie. 

The  posterior  brandies  of  the  tliree  first  cervical  nerves  require  a  separate 
description. 

The  posterior  branch  of  the  first  cervical  nerre  {suboccipital)  is  larger  tlinn 
the  anterior,  and  eecapes  from  the  spina!  canal  between  the  occipital  bone  and 
the  posterior  arch  of  the  atlas,  lying  behind  the  vertebral  artery.  It  enter* 
the  triangular  space  formed  by  the  Rectus  posticus  major,  the  ObliquuB  superior, 
and  Obliquus  inierior,  and  aupplies  the  Recti  and  Obliriui  musclos,  and  the  Com- 
plexus, From  the  branch  which  supplies  the  Inferior  obli(|Me  a  filament  is  given 
off,  which  joins  the  second  cervical  nerve,  ThiF  nerve  also  occasionally  gives  off 
a  cutaneous  filament,  which  accompanicH  the  occipital  arteiy,  and  communicate* 
%vith  the  occipitalis  major  and  minor  nerves. 

The  posterior  division  of  the  first  cervical  has  no  branch  analogous  lo  tlie 
external  brunch  of  the  other  cervical  nerves. 

The  posterior  hranch  of  the  second  cervical  nerve  is  three  or  four  timet 
greater  than  the  anterior  branch,  and  the  largest  of  all  the  posterior  cervical 
nerves.  It  emerges  from  the  spinal  ciinal  between  the  posterior  arch  of  the  atlas 
and  lamina  of  the  axis,  below  the  Inferior  oblique.  It  supplies  this  muscle,  and 
receives  a  communicatitig  filament  from  the  Jirst  cervical.  It  then  dividea  iulo 
an  external  and  iim  internai  branch. 

The  internal  l>ranch,  called,  from  its  size  and  distribution,  the  occipitalis  major^ 
ascends  obliquely  inwards  between  the  Obliquus  inferior  and  Complexus,  nod 
pierces  the  latter  muscle  and  the  Trapezius  near  their  attachmenti?  to  the  cranium. 
It  is  now  joined  by  a  filament  from  the  third  cervical  nerve,  and  ascending  on  the 
back  part  of  the  hend  with  the  occipital  artery,  divides  into  two  branches,  which 
supply  the  integument  of  the  scalp  as  far  forwards  as  the  vertex,  communicating 
■with  the  occipitalis  minor.  It  gives  off  an  auricular  branch  to  the  back  part  of 
the  oar,  and  muscular  branches  to  the  Complexus. 

The  posterior  branch  of  the  third  cervieal  is  smaller  than  the  preceding,  bti* 
larger  than  the  fourth;  it  difler;s  from  the  posterior  branches  of  the  other  cervical 
nerves  in  its  supplying  an  additional  filament  to  the  integument  of  the  occiput. 
This  occipital  branch  arises  from  the  internal  or  cutj^meous  branch  beneath  the 
Trapezius;  it  pierces  that  muscle,  and  supplies  the  skin  on  the  lower  and  buck 
part  of  the  head.  It  lies  to  the  inner  side  of  the  occipitalis  major,  with  which  it 
is  connected. 

The  internal  branches  of  the  posterior  divisions  of  the  first  three  cervical  nerves 
are  occasionally  joined  beneath  the  Complexus  by  communicating  branches.  Thia 
communication  ia  described  by  Cruvelhier  as  the  posterior  cervical  plexus. 

The  BEAcmAL  Plexus  (fig,  285). 

Th&  brachial  plexus  ia  formed  by  the  union  of  the  anterior  branchofl  of  the  four 

lower  cervical  and  first  dorsal  nerves.    It  extends  from  the  lower  pui  of  the  side 

of  the  neck  to  the  axilla.     It  ia  very  broad)  and  presents  little  of  a  plexiforoi 

arraugemeiit  at  its  commencement,  \*  n&vtow  o\v\K>8ttc  the  clavicle,  becomes  broad. 
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and  forms  a  more  dense  interlacement  in  the  axilla,  and  divides  opposite  the 
coracoid  process  into. numerous  branches  for  the  supply  of  the  upper  limb.  The 
nerves  which  form  the  plexus  are  all  similar  in  size,  and  their  mode  of  communi- 
cation is  the  following,*  The  fifth  and  sixth  nerves  unite  near  their  exit  from 
the  spine  into  a  common  trunk;  the  seventh  nerve  joins  this  trunk  near  the  outer 
border  of  the  Middle  scalenus;  and  the  three  nerves  thus  form  one  large  single 
cord.  The  eighth  cervical  and  first  dorsal  nerves  unite  beneath  the  Anterior 
scalenus  into  a  common  trunk.  Thus  two  large  trunks  are  formed,  the  upper  one 
by  the  union  of  the  fifth,  sixth,  and  seventh  cervical;  and  the  lower  one  by  the 
eighth  cervical  and  first  dorsal.  These  two  trunks  accompany  the  subclavian 
artery  to  the  axilla,  lying  upon  its  outer  side,  the  trunk  formed  by  the  union  of  the 

last  cervical  and  first  dorsal 
285.— Plan  of  the  Brachial  Plexus.  being  nearest  to  the  vessel. 

Opposite  the  clavicle,  and 
sometime^  in  the  axilla, 
each  of  these  cords  gives  off 
a  fasciculus,  by  the  union 
of  which  a  third  trunk  is 
formed,  so  that  in  the 
centre  of  the  axilla  three 
cords  are  found,  one  lying 
on  the  outer  side  of  the 
axillary  artery,  one  on  its 
inner  side,  and  one  behind. 
The  brachial  plexus  com- 
municates with  the  cer- 
vical plexus  by  a  branch 
from  the  fourth  to  the  fifth 
nerve,  and  with  the  phrenic 
nerve  by  a  branch  from 
the  fifth  cervical,  which 
joins  that  nerve  on  the 
Anterior  scalenus  muscle: 
the  cervical  and  first  dor- 
sal nerves  are  also  joined 
by  filaments  from  the  mid- 
dle and  inferior  cervical 
ganglia  of  the  sympathetic, 
close  to  their  exit  from  the 
intervertebral  foramina. 
Relations.  In  the  neck,  the  brachial  plexus  lies  at  first  between  the  Anterior 
and  Middle  scaleni  muscles,  and  then  above  and  to  the  outer  side  of  the  subclavian 
artery;  it  then  passes  beneath  the  clavicle  and  Subclavius  muscle,  lying  upon  the 
first  serration  of  the  Serratus  magnus  and  Subscapularis  muscles.  In  the  cucilla, 
it  is  placed  on  the  outer  side  of  the  first  portion  of  the  axillary  artery;  it  surrounds 
the  artery  in  the  second  part  of  its  course,  one  cord  lying  upon  the  outer  side  of 
that  vessel,  one  on  the  inner  side,  and  one  behind  it;  and  at  the  lower  part  of  the 
axillary  space  gives  off*  its  terminal  branches  to  the  upper  extremity. 

Branches.  The  branches  of  the  brachial  plexus  are  arranged  into  two  groups, 
viz.,  those  given  off"  above  the  clavicle,  and  those  below  that  bone. 

Branches  above  the  Clavicle. 

Communicating.  Posterior  thoracic. 

Muscular.  Suprascapular. 

•  This  is  the  most  common  mode  of  formation  of  the  plexus;  but  it  is  also  very  common 
for  the  third,  or  posterior,  cord  to  be  formed  by  the  seventh  cervical  nerve^  runw-vw^j^ 
undivided,  and  receiving  a  branch  from  each  of  the  other  coTda. 
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The  communicating  branch  with  the  phrenic  is  derived  from  the  fifth  ccrTical 

nerve;  it  joins  the  phrenic  on  the  Anterior  scalenus  muscle. 

The  muscular  branches  supply  the  Longiia  colli,  Scaleni,  Rhomlioidei,  and 
Subelftvius  muscles.  Those  for  the  Scaleni  and  Longus  colli  arise  from  the  lower 
cervical  nerves  at  their  exit  from  the  intervertebral  foramina.  The  rhoml>oid 
branch  arises  from  tite  fifth  cervical,  pierces  the  Scalenus  medius,  and  passes 
beneath  the  Levator  anguH  eeapulre^  which  it  occasionally  supplies,  to  the  Rhom- 
boid muscles.  The  subclavian  branch  ia  a  small  filament,  which  arises  from  the 
trunk  formed  by  the  junction  of  the  fifth  and  sixth  cervical  nerves;  it  descends 
in  front  of  the  subclavian  artery  to  the  Subclavius  muscle,  and  is  usually  coo- 
nected  by  a  filament  with  the  phrenic  nerve. 

The  posterior  thoracic  nerve  (long  thoracic,  external  respiratory  of  Bell), 
Bupplies  the  Serratus  magnus,  and  is  remarkable  for  the  length  of  its  course.  It 
arises  by  two  roots,  from  the  fifth  and  sixth  cervical  nerves^  immediately  after 
their  exit  from  the  intervertebral  foramina.  These  unite  in  the  substance  of  the 
Middle  scalenus  muscle,  and,  after  emerging  from  it,  the  nerve  passes  down  behind 
the  hracliial  plexus  and  the  axillary  vessels,  resting  on  the  outer  surface  of  the 
Serratus  maguus.  It  extends  along  the  side  of  tho  chest  to  the  lower  border  of 
that  muscle,  and  supplies  it  with  numerous  filaments. 

The  svprascnpular  nerve  arises  from  the  cord  formed  by  the  fifth,  sixth,  nnd 
seventh  cervical  nerves;  passing  ohliquely  outwards  beneath  the  Trapezius,  it  enters 
the  supraspiuous  fossa,  through  the  notch  in  the  upper  border  of  the  scapula; 
and,  passing  beneath  tho  SupraspJnatus  muscle,  curves  in  front  of  the  spine  of  the 
scapula  to  the  Infraspinous  fossa.  In  the  supraspinous  fossa,  it  gives  off  two 
branches  to  the  Supraspinatus  muscle,  and  an  articular  filament  to  the  shoulder 
joiiit;  and  in  the  infraspinous  fossa,  it  gives  ofl' two  branches  to  the  Infra&pinAtai 
muscle,  besides  some  fihimeuts  to  the  shoulder  joint  and  scapula. 


Branches  below  the  CLAncLE. 
To  chest Anterior  thoracic. 

ToBhouldc-r (Sab.c.p»lur. 

(  Circumfiex. 


To  arm,  fore-arm,  and  hand  - 


Mu!?culo-cutaneous, 

Inlenial  cutaneous. 

Lesser  internal  cutaneous, 
I  Afedlan. 

Ulnar. 
.  Musculo-spiral, 

The  branches  given  off  below  the  clavicle,  are  derived  from  tho  three  OM^s  of 
the  brachial  plexus,  in  the  following  manner: 

From  the  outer  cord,  arises  the  extenml  of  the  two  anterior  thoracic  nerve^i,  the 
musculo-cutaneous  nerve,  and  the  outer  head  of  the  median. 

From  the  inner  cord,  arises  the  internal  of  tho  two  anterior  thoracic  nerves,  the 
internal  cutaneous,  the  lesser  internal  cutaneous  (nerve  of  Wrisberg),  the  ulutr^ 
and  inner  head  of  the  median. 

From  (he  posterior  cord^  arise  the  three  subscapular  nerves;  and  the  cord  tben 
divides  into  the  miiseulo-Kpirul  and  eireumriex  nerves. 

The  Anterior  Thoracic  Nerves,  two  in  number,  supply  the  Pectoral  mutiotes. 

The  external,  or  superficial  branch,  the  larger  of  tho  two.  arises  from  the  ooter 
cord  of  the  l>rachial  plexus,  passes  inwards,  across  the  axillary  artery  and  vein, 
and  is  distributed  to  the  under  surface  of  the  Pectoralia  major.  It  sends  down  a 
communicating  filament  to  join  the  internal  branch. 

The  internal,  or  deep  branch,  arises  from  the  inner  coi*d,  and  passes  upwardu 
between  the  axillary  artery  and  vein  (sometimes  perforates  the  vein),  and  joins  with 
the  filament  from  the  superficial  branch.  From  the  loop  thus  formed*  braaohes  ire 
distrihuicA  to  the  under  8ur\'acc  oV  lU^  Pectoralia  minor  and  major  mttsclea. 
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%t6. — Cotaneous  Nerves  of  Right  Upper 
Extremity.    Anterior  View. 


The  SuBSCAPULAB  Nerves,  three  in  nomber,  supply  the  Subscspularis,  Teres 
major,  and  Latissimus  dorsi  muscles. 

The  upper  subscapular  nerve,  the  smallest,  enters  the  upper  part  of  the  Sub- 
Bcapnlaris  muscle. 

The  lower  subscapular  nerve  enters 
the  axillary  border  of  the  Subscapularis, 
and  terminates  in  the  Teres  major.  The 
latter  muscle  is  sometimes  supplied  by  a 
separate  branch. 

The  long  subscapular,  the  largest  o£ 
the  three,  descends  along  the  lower  border 
of  the  Subscapularis  to  the  Latissimus 
dorsi,  through  which  it  may  be  traced  as 
far  as  its  lower  border. 

The  CiRcrsfFLEx  Nerve  supplies  some 
of  the  muscles,  and  the  integument  of  the 
shoulder,  and  the  shoulder  joint.  It  arises 
from  the  posterior  cord  of  the  brachial 
plexus,  in  common  with  the  musculo- 
spiral  nerve.  It  passes  down  behind  the 
axillary  artery,  and  in  front  of  the  Sub- 
scapularis; and,  at  the  lower  border  of 
that  muscle,  passes  backwards,  and  divides 
into  two  branches. 

The  upper  branch  winds  round  the 
neck  of  the  humerus,  beneath  the  Deltoid, 
with  the  posterior  circumflex  vessels,  as 
far  as  the  anterior  border  of  the  muscle, 
supplying  it,  and  giving  off  cutaneous 
branches,  which  pierce  it  to  ramify  in  the 
integument  covering  its  lower  part. 

The  lower  branch,  at  its  origin,  dis- 
tributes filaments  to  the  Teres  minor  and 
back  part  of  the  Deltoid  muscles.  Upon  the 
filament  to  the  former  muscle,  a  gangli- 
form  enlargement  usually  exists.  The 
nerve  then  pierces  the  deep  fascia,  and 
supplies  the  integument  over  the  lower 
two-thirds  of  the  posterior  surface  of  the 
Deltoid,  as  well  as  that  covering  the  long 
head  of  the  Triceps. 

The  circumflex  nerve,  before  its  divi- 
sion, gives  off  an  articular  filament,  which 
enters  the  shoulder  joint  below  the  Sub- 
scapularis. 

The  MuscuLO-CuTANEOua  Nerve  (ex- 
ternal cutaneous,  perforans  Casserii),  sup- 
plies some  of  the  muscles  of  the  arm,  and 
the  integument  of  the  forearm.  It  arises 
from  the  outer  cord  of  the  brachial 
plexus,  opposite  the  lower  border  of  the 
Pectoralis  minor.  It  then  perforates  the  Coraco-brachialis  muscle,  and  passes 
obliquely  between  the  Biceps  and  Brachialis  anticus,  to  the  outer  side  of  the  arm, 
a  little  above  the  elbow,  where  it  perforates  the  deep  fascia  and  becomes  cutaneous. 
This  nerve,  in  its  course  through  the  arm,  supplies  the  Coraco-brachialis,  Biceps, 
and  Brachialis  anticus  muscles,  besides  sending  some  filaments  to  the  elbow  y^mt 
and  humerus. 
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287. — Cutaneous  Nerves  of  Kight  Upp«r 
Extremity.    Posterior  View. 
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The  cutaneous  portion  of  the  norvc  pagsea  behind  Ihe  median  ccpkalic  vein,  wid 
divides,  opposite  the  elbow  joiut.  Into  an  nnferior  and  a  posterior  branch. 

The  anterior  branch  descends  alonji  the  riwlinl  border  of  the  forearm  to  the 
wrist.  It  ia  here  placed  iu  front  of  the  radial  arter3%  and,  piercing  the  deep 
fascia,  accompanies  that  vessel  to  the  back  of  the  wriat.  It  conimuoicalea  with 
a  branch  from  the  radial  nerve,  and  dis- 
tributes filaments  t*)  the  integmneut  of 
the  ball  of  the  thumb. 

The  posterior  branch  is  given  off  about 
the  middle  of  the  forearm,  and  passes 
doivnwards,  along  the  back  part  of  its 
radial  side  to  the  wrist.  It  supplies  the 
intcgimieut  of  the  lower  third  of  the 
forearm,  communicating  with  the  radial 
nerve,  and  the  extei'nal  cutaneous  branch 
of  the  mtisculo-spiraL 

The LvTEHXAL  Cutaneous  Nerve  is  one 
of  the  smallest  branches  of  the  bruchinl 
plexus.  It  arises  from  the  inner  cord, 
in  common  with  the  ulnar  and  internal 
head  of  the  median,  and,  at  its  commenco- 
ment,  is  placed  on  the  inner  side  of  the 
brachial  artery.  It  passes  down  the  inner 
side  of  the  arm,  pierces  the  deep  fascia 
with  the  l>asilic  vein,  about  the  middle  of 
the  limb,  and,  becoming  cutaneous,  divides 
into  two  branches. 

This  nerve  gives  off,  near  the  axilla,  a 
cutaneous  filament,  which  pierces  the 
fascia,  and  supplies  the  integument  covei*- 
ing  the  Biceps  muscle,  nearly  as  far  as 
the  elbow.  This  iilamcnt  lies  a  little  ex- 
ternal to  the  common  trunk  from  which 
it  arises. 

The  anterior  branchy  the  larger  of  the 
two,  passes  usually  in  Iront  of,  but  occa- 
eiouaily  behiuil,  the  median  l»asilie  vein. 
It  then  descends  on  the  *interior  surface 
of  the  ulnar  side  of  the  forearm,  dis- 
tributing filaments  to  the  integument  as 
far  as  tlie  wrist,  and  comiuunicatiug  with 
a  cutaneous  brunch  i»f  the  ulnar  nerve. 

The  posterior  brunch  passes  obliquely 
downwards  on  the  iuner  side  of  the  busilic 
vein,  winds  over  the  internal  couilyle  of 
die  humerus  to  the  back  of  the  foreann, 
and  descends,  on  the  posterior  surface  of 
its  ulnar  side,  to  a  little  below  the  middle, 
distributing  iftlaments  to  the  integument. 
It  anastomoses  above  the  eH.>ow,  with 
the  lesser  internal  mtaneous,  and  alH>vG 
the  wrist,  with  the  dorsal  branch  of  the 
ulnar  nerve  (Swan). 

The  Lksser  Lntek.nal  Citaxeous 
Nerve  (nerve  of  Wrisberg),  is  distributed  ^^ 

to  the  imegument  on  the  inner  side  of  the  arm.  It  is  the  smallest  of  the  branolMSI 
the  brachial  plexue,and  usually  ari&ee  ^tom  iVve  mxitv  cwd^with  the  internal  eutMi«o«« 
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and  ulnar  nerves.  It  passes  through  the  axillary  space,  at  first  lying  beneath,  and 
then  on  the  inner  side  of  the  axillary  vein,  and  communicates  with  the  intercosto- 
humeral  nerve.  It  then  descends  along  the  inner  side  of  the  brachial  artery,  to 
the  middle  of  the  arm,  where  it  pierces  the  deep  fascia,  and  is  distributed  to  the 
integument  of  the  back  part  of  the  lower  third  of  the  arm,  extending  as  far  as 
the  elbow,  where  some  filaments  are  lost  in  the  integument  in  front  of  the  inner 
condyle,  and  others  over  the  olecranon.  It  communicates  with  the  inner  branch 
of  the  internal  cutaneous  nerve. 

In  some  cases,  the  nerve  of  Wrisberg  and  intercosto-humeral  are  connected 
by  two  or  three  filaments,  which  form  a  plexus  at  the  back  part  of  the  axilla. 
In  other  cases,  the  intercosto-humeral  is  of  large  size,  and  takes  the  place  of  the 
nerve  of  Wrisberg,  receiving  merely  a  filament  of  communication  from  the 
brachial  plexus,  which  represents  the  latter  nerve.  In  other  cases,  this  filament 
is  wanting,  the  place  of  the  nerve  of  Wrisberg  being  supplied  entirely  from  the 
intercosto-humeral. 

The  Median  Nerve  (fig.  288)  has  received  its  name  from  the  course  it  takes 
along  the  middle  of  the  arm  and  forearm  to  the  hand,  lying  between  the  ulnar  and 
the  musculo-spiral  and  radial  nerves.  It  arises  by  two  roots,  one  from  the  outer, 
and  one  from  the  inner  cord  of  the  brachial  plexus;  these  embrace  the  lower  part 
of  the  axillary  artery,  uniting  either  in  front  or  on  the  outer  side  of  that  vessel. 
As  it  descends  through  the  arm,  it  lies  at  first  on  the  outer  side  of  the  brachial 
artery,  crosses  that  vessel  in  the  middle  of  its  course,  usually  in  front,  but 
occasionally  behind  it,  and  lies  on  its  inner  side  to  the  bend  of  the  elbow,  where 
it  is  placed  beneath  the  bicipital  fascia,  and  is  separated  from  the  elbow  joint  by 
the  Brachialis  anticus.  In  the  forearm^  it  passes  between  the  two  heads  of  the 
Pronator  radii  teres,  and  descends  beneath  the  Flexor  sublimis,  to  within  two 
inches  above  the  annular  ligament,  where  it  becomes  more  superficial,  lying  between 
the  Flexor  sublimis  and  Flexor  carpi  radialis,  covered  by  the  integument  and 
fascia.     It  then  passes  beneath  the  annular  ligament  into  the  hand. 

Branches.  No  branches  are  given  off  from  the  median  nerve  in  the  arm. 
In  the  forearm,  its  branches  are,  muscular,  anterior  interosseous,  and  palmar 
cutaneous. 

The  muscular  branches  supply  all  the  superficial  muscles  on  the  front  of  the 
forearm,  except  the  Flexor  carpi  ulnaris.  These  branches  are  derived  from  the 
nerve  near  the  elbow.  The  branch  furnished  to  the  Pronator  radii  teres  often 
arises  above  the  joint. 

The  anterior  interosseous  supplies  the  deep  muscles  on  the  front  of  the  fore- 
arm. It  accompanies  the  anterior  interosseous  artery  along  the  interosseous 
membraue,  in  the  interval  between  the  Flexor  longus  pollicis  and  Flexor  profundus 
digitorum  muscles,  both  of  which  it  supplies,  and  terminates  below  in  the  Pronator 
quadratus. 

The  palmar  cutaneous  branch  arises  from  the  median  nerve  at  the  lower  part 
of  the  forearm.  It  pierces  the  fascia  above  the  annular  ligament,  and  divides 
into  two  branches;  of  which  the  outer  supplies  the  skin  over  the  ball  of  the 
thumb,  and  communicates  with  the  external  cutaneous  nerve;  and  the  inner  sup- 
plies the  integument  of  the  palm  of  the  hand,  anastomosing  with  the  cutaneous 
branch  of  the  ulnar.  Both  nerves  cross  the  annular  ligament  previous  to  their 
distribution. 

In  the  palm  of  the  hand,  the  median  nerve  is  covered  by  the  integument  and 
palmar  fascia,  and  rests  upon  the  tendons  of  the  Flexor  muscles.  In  this  situation 
it  becomes  enlarged,  somewhat  flattened,  of  a  reddish  colour,  and  divides  into  two 
branches.  Of  these,  the  external  supplies  a  muscular  branch  to  some  of  the 
muscles  of  the  thumb,  and  digital  branches  to  the  thumb  and  index-finger;  the 
internal  branch  supplying  digital  branches  to  the  middle  finger  and  part  of  the 
index  and  ring-fingers. 

The  branch  to  the  muscles  of  the  thumb  is  a  short  nerve,  which  subdivides  to 
supply  the  Abductor,  Opponens,  and  outer  head  of  the  YV^TLOt  >at^Nve>  ^0^v£\& 
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muscles;    the  remaining   muscles  of   this  group  being   supplied   bj  the  ulnar 
nerve. 

The  digital  branches  are  five  in  number.  The  Jirst  and  second  pass  along 
the  borders  of  the  thumb,  the  external  branch  communicating  with  branches  of 
the  radial  nerve.  The  third  passes  along  the  radial  side  of  the  index-finger,  and 
supplies  the  first  Lumbrical  muscle.  The  fourth  subdivides  to  supply  the  adjacent 
sides  of  the  index  and  middle  fingers,  and  sends  a  branch  to  the  second  Lumbrical 
muscle.  The  Jifth  supplies  the  adjacent  sides  of  the  middle  and  ring  fingers,  and 
communicates  with  a  branch  from  the  ulnar  nerve. 

Each  digital  nerve,  opposite  the  base  of  the  first  phalanx,  gives  ofi*  a  dorsal 
branch,  which  joins  the  dorsal  digital  nerve,  and  runs  along  the  side  of  the 
dorsum  of  the  finger,  ending  in  the  integument  over  the  last  phalanx.  At  the  end 
of  the  finger,  the  digital  nerve  divides  into  a  palmar  and  a  dorsal  branch;  the  former 
of  which  supplies  the  extremity  of  the  finger,  and  the  latter  ramifies  round  and 
beneath  the  nail.  The  digital  nerves,  as  they  run  along  the  fingers,  are  placed 
superficial  to  the  digital  arteries. 

The  Ulnab  Nebve  is  placed  along  the  inner  or  ulnar  side  of  the  upper  limb, 
and  is  distributed  to  the  muscles  and  integument  of  the  fore-arm  and  hand.  It 
is  smaller  than  the  median,  behind  which  it  is  placed,  diverging  from  it  in  its 
course  down  the  arm.  It  arises  from  the  inner  cord  of  the  brachial  plexus,  in 
common  with  the  inner  head  of  the  median  and  the  internal  cutaneous  nerve. 
At  its  commencement,  it  lies  at  the  inner  side  of  the  axillary  artery,  and  holds 
the  same  relation  with  the  brachial  artery  to  the  middle  of  the  arm.  From  this 
point,  it  runs  obliquely  across  the  internal  head  of  the  Triceps,  pierces  the  internal 
intermuscular  septum,  and  descends  to  the  groove  between  the  internal  condyle 
and  olecranon,  accompanied  by  the  inferior  profunda  artery.  At  the  elbow^  it 
rests  upon  the  back  of  the  inner  condyle,  and  passes  into  the  fore-arm  between . 
the  two  heads  of  the  Flexor  carpi  ulnaris.  In  the  fore-arm,  it  descends  in  a 
perfectly  straight  course  along  its  ulnar  side,  lying  upon  the  Flexor  profundus 
digitorum,  its  upper  half  being  covered  by  the  Flexor  carpi  ulnaris,  its  lower  half 
lying  on  the  outer  side  of  this  muscle,  covered  by  the  integument  and  fascia.  The 
ulnar  artery,  in  the  upper  part  of  its  course,  is  separated  from  the  ulnar  nerve  by 
a  considerable  interval;  but  in  the  rest  of  its  extent,  the  nerve  lies  to  its  inner 
side.  At  the  torist,  the  ulnar  nerve  crosses  the  annular  ligament  on  the  outer  side 
of  the  pisiform  bone,  a  little  behind  the  ulnar  artery,  and  immediately  beyond  this 
bone  divides  into  two  branches,  superficial  and  deep  palmar. 

The  branches  of  the  ulnar  nerve  are: — 

'  Articular  (elbow). 

I  Muscular.  T    h     <1    I  Superficial  palmar. 

In  fore-arm  <  Cutaneous.  ^^     \  Deep  palmar. 

'Dorsal  Cutaneous. 
.  Articular  (wrist). 

The  articular  branches  distributed  to  the  elbow-joint  consist  of  several  small 
filaments.  They  arise  from  the  nerve  as  it  lies  in  the  groove  between  the  inner 
condyle  and  olecranon. 

The  muscular  branches  are  two  in  number;  one  supplying  the  Flexor  carpi 
ulnaris;  the  other,  the  inner  half  of  the  Flexor  profundus  digitorum.  They 
arise  from  the  trunk  of  the  nerve  near  the  elbow. 

The  cutaneous  branch  arises  from  the  ulnar  nerve  about  the  middle  of  the 
fore-arm,  and  divides  into  a  superficial  and  deep  branch. 

The  superficial  branch  (frequently  absent)  pierces  the  deep  fascia  near  the 
wrist,  and  is  distributed  to  the  integument,  communicating  with  a  branch  of  the 
internal  cutaneous  nerve. 

The  deep  branch  lies  on  the  ulnar  artery,  which  it  accompanies  to  the  hand, 
some  filaments  entwining  round  the  vessel,  which  end  in  the  integument  of  the 
palm,  communicating  with  branches  of  the  median  nerve. 


546 


SPINAL  NERVES. 


The  dorsal  cutaneous  branch  arises  alK)ut  two  inches  abore  the  wrist;  i 
posses  liackwardfl  beneath  the  Flexor  carpi  ulnaris,  perforatep  t!ie  deop  fascia,  and 
running  ahing  the  ulnar  eido  of  the  wrist  and  hand^  supplio«  the  inner  side  of  the 
little  finger*  and  the  adjoining  sides  of  the  liule  and  ring  fingers;  it  also  sends 
communicating  filament  to  that  branch  of  the  radial  nervo  which  supplies  tba 
adjoining  sides*  of  the  middle  and  ring  fingers. 

The  articidar  Ji laments  to  the  wrixt  are  also  supplied  by  the  ulnar  nerve. 

The  superficial  palmar  branch  supplies  the  Palmaris  brevis,  and  the  integument 
on   the  inner  side   of  the 


hand,  and  terminates  in  two 
digital  branches,  which  are 
distributed,  one  to  the  ul- 
nar side  of  the  little  finger, 
the  otl^er  to  the  adjoining 
sides  of  the  little  and  ring 
fingers,  the  latter  com- 
municating with  a  branch 
from  the  median. 

The  deep  pa Im arhra nc h 
passes  between  the  Abduc- 
tor and  Flexor  brevis 
minimi  dfgiti  mnBclcp,  and 
follows  the  courfic  of  the 
deep  palmar  arch  beneath 
the  flexor  tendons.  At 
ita  origin,  it  supplies  the 
muscles  of  the  little  finger* 
As  it  crosses  the  deep  part 
of  tlie  hand  it  sends  two 
branches  to  each  interos- 
eeous  space,  one  for  the 
Dorsal  and  one  fop  the 
Palmar  interosseous  mus- 
cle»  the  branches  to  the 
second  and  third  Palmar 
interoBsci  supplying  fila- 
ments to  the  two  inner 
Lumbrieal  muscles.  At  its 
termination  between  tlie 
thumb  and  index  finger,  it 
supplies  the  Adductor  pol- 
licis  and  the  inner  head  of 
the  Flexor  brevis  poilicis* 

The  MusciLO-SriRAL 
Nerve  (fig.  289 )» the  larg- 
est branch  of  the  brachial 
plexuH,  supplies  the  mus- 
cles of  the  back  part  of  the 
arm  and  fore-arm,  nnd  the 
integument  of  the  same 
parts,  as  well  as  that  of 
the  hand.  It  arises  from 
the  posterior  cord  of  the 
brachial  plexus  by  a  com- 
mon trunk  Avith  the  cir- 
cumflex nerve.  At  its 
comwiencement  it  is  pb\ced 


X  8  9. —The  Suprascapular,  Circumflex,  and  Musculo-Spiral 
Nerves. 
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behind  the  axillary  and  upper  part  of  the  brachial  arteries,  passing  down  in 
front  of  the  tendons  of  the  Latissimas  dorsi  and  Teres  major.  It  winds  round 
the  humerus  in  the  spiral  groove  with  the  superior  profunda  artery,  passing 
from  the  inner  to  the  outer  side  of  the  bone,  beneath  the  Triceps  muscle.  At  the 
outer  side  of  the  arm,  it  descends  between  the  Brachialis  anticus  and  Supinator 
longus  to  the  front  of  the  external  condyle,  where  it  divides  into  the  radial  and 
posterior  interosseous  nerves. 

The  branches  of  the  musculo-spiral  nerve  are : 

Muscular.  Radial. 

Cutaneous.  Posterior  interosseous. 

The  muscular  branches  supply  the  Triceps,  Anconeus,  Supinator  longus. 
Extensor  carpi  radialis  longior,  and  Brachialis  anticus.  These  bi-anches  are 
derived  from  the  nerve,  at  the  inner  side,  back  part,  and  outer  side  of  the  arm. 

The  internal  muscular  branches  supply  the  inner  and  middle  heads  of  the 
Triceps  muscle.  That  to  the  inner  head  of  the  Triceps,  is  a  long,  slender 
filament,  which  lies  close  to  the  ulnar  nerve,  as  far  as  the  lower  third  of  the  arm. 

The  posterior  muscular  branch,  of  large  size,  arises  from  the  nerve  in  the 
groove  between  the  Triceps  and  the  humerus.  It  divides  into  branches  which 
supply  the  outer  head  of  the  Triceps  and  Anconeus  muscles.  The  branch  for  the 
latter  muscle  is  a  long,  slender  filament,  which  descends  in  the  substance  of  the 
Triceps  to  the  Anconeus  in  the  same  course  with  the  posterior  articular  branch 
from  the  superior  profunda  artery. 

The  external  muscular  branches  supply  the  Supinator  longus.  Extensor  carpi 
radialis  longior,  and,  usually,  the  Brachialis  anticus. 

The  cutaneous  branches  are  three  in  number,  one  internal,  and  two  external. 

The  internal  cutaneous  branch  arises  in  the  axillary  space,  with  the  inner 
muscular  branch.  It  is  of  small  size,  and  passes  across  the  axilla  to  the  inner 
side  of  the  arm,  supplying  the  integument  on  its  posterior  aspect  nearly  as  far  as 
the  olecranon. 

The  two  external  cutaneous  branches  perforate  the  outer  head  of  the  Triceps, 
at  its  attachment  to  the  humerus.  The  upper  and  smaller  one  follows  the  course 
of  the  cephalic  vein  to  the  front  of  the  elbow,  supplying  the  integument  of  the 
lower  half  of  the  upper  arm  on  its  anterior  aspect.  The  lower  branch  pierces  the 
deep  fascia  below  the  insertion  of  the  Deltoid,  and  passes  down  along  the  outer 
side  of  the  arm  and  elbow,  and  along  the  back  part  of  the  radial  side  of  the 
fore-arm  to  the  wrist,  supplying  the  integument  in  its  course,  and  joining,  near  its 
termination,  with  a  branch  of  the  external  cutaneous  nerve. 

The  radial  nerve  passes  along  the  front  of  the  radial  side  of  the  fore-arm,  to 
the  commencement  of  its  lower  third.  It  lies  at  first  a  little  to  the  outer  side  of 
the  radial  artery,  concealed  beneath  the  Supinator  longus.  In  the  middle  third 
of  the  fore-arm,  it  lies  beneath  the  same  muscle,  in  close  relation  with  the  outer 
side  of  the  artery.  It  quits  the  artery  about  three  inches  above  the  wrist,  passes 
beneath  the  tendon  of  the  Supinator  longus,  and,  piercing  the  deep  fascia  at  the 
outer  border  of  the  fore-arm,  divides  into  two  branches. 

The  external  branch,  the  smaller  of  the  two,  supplies  the  integument  of  the 
radial  side  and  ball  of  the  thumb,  joining  with  the  posterior  branch  of  the  external 
cutaneous  nerve. 

The  internal  branch  communicates,  above  the  wrist,  with  a  branch  from  the 
external  cutaneous,  and,  on  the  back  of  the  head,  forms  an  arch  with  the  dorsal 
branch  of  the  ulnar  nerve.  It  then  divides  into  four  digital  nerves,  which  are 
distributed  as  follows:  The  first  supplies  the  ulnar  side  of  the  thumb;  the  second, 
the  radial  side  of  the  index  finger;  the  third,  the  adjoining  sides  of  the  index 
and  middle  fingers;  and  the  fourth,  the  adjacent  borders  of  the  middle  and  ring 
fingers.  The  latter  nerve  communicates  with  a  filament  from  the  dorsal  brw\<i\v 
of  the  ulnar  nerve. 
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The  posterior  interosfteous  nerve  pierces  the  Sapinator  brevis,  winds  to  llie 
hank  of  the  fore-anti,  in  tho  euhst^nce  of  that  muscle,  and,  emerg^ing  from  itd 
lower  border,  paanos  down  hetwecn  tho  superficial  and  deep  layer  of  mnscles,  to 
the  middle  of  Ihe  fore-arm.  Considerably  diminished  in  size,  it  descends  on  the 
interosseous  membrane,  beneath  the  Extensor  secimdi  iiitemodii  pollicis,  to  tho 
hack  of  the  carpus,  where  it  presents  a  ganglifurm  enlargement,  from  which 
fiiamcnts  are  dislrilmted  to  the  ligaments  and  nrticulatinns  of  the  carpus.  It 
B«p|iltea  all  the  musclea  of  tho  radial  and  posterior  brachial  reprions,  excepting 
the  Anconeus,  Supinator  longus,  and  Extensor  carpi  radialis  longior. 


Dorsal  Nerves. 

The  dorsal  fterves  are  twelve  in  numher  on  each  side.  The  first  appears 
between  the  first  and  second  dorsal  yertchrcc,  and  the  last  between  the  lost  dorsal 
and  firi?t  himhar. 

The  roots  of  nrigin  of  the  dorsal  nerves  are  few  in  number,  of  small  size,  and 
vary  hut  slightly  from  the  second  to  tho  last.  Both  roots  are  very  slender;  tho 
posterior  roots  only  slightly  exceeding  the  anterior  in  thickness.  These  roots 
gradually  increase  in  length  from  above  downwards,  and  remain  in  contact  with 
tho  spinal  cord  for  a  distance  equal  to  the  huight  of,  at  least,  two  vert*?brap,  in  the 
lower  part  of  the  dorsal  region.  They  then  join  in  the  intervertebral  foramen, 
and,  at  their  exit,  divide  into  two  brunches,  a  posterior,  or  dorsal,  and  on  anterior, 
or  intercostal  branch. 

The  first  and  last  dorsal  nerves  arc  exceptions  to  these  characters. 

The  posterior  hranvhes  of  the  dorsal  nerreSy  which  are  smaller  than  the 
intercosUl,  passs  backwards  between  the  transverse  processes,  and  divide  into 
external  and  internal  l>ra*nches. 

The  external  branches  increase  in  size  from  above  downwards.  They  pass 
through  the  Longissimus  dorsi,  corresponding  to  the  cellular  interval  between  it 
and  the  Sacro-lumhalig,  and  sui>ply  those  muscles,  as  well  as  their  continuations 
upwards  to  the  hentl,  and  the  Lcvatores  costarum;  the  five  or  six  lower  nerves 
also  give  off  cutaneous  filaments. 

The  internal  branches  of  the  six  upper  nerves  pass  inwards  to  the  intenr*! 
between  the  Multifidws  spiua3,  and  Semispinalis  dorsi  muscles,  which  they  supply; 
and  then,  piercing  the  origin  of  the  Rhoraboidci  and  Trai>eziu8,  l»econie  cutaneous 
by  the  side  of  the  spinous  processes.  The  internal  branches  of  the  six  lower 
nerves  are  distributed  to  the  Muhifidus  spiua^,  without  giving  oil' any  cutaneous 
filaments. 

The  rtttaneoits  branches  of  tho  dorsal  nerves  are  twelve  in  number,  the  six 
upjKT  being  derived  from  t!ie  internal  hriinches,  and  the  six  lower  from  the  ex- 
ternal branches.  The  former  pierce  the  Khomboid  and  Trapezius  muscles,  dote 
to  tlie  spinous  processes,  and  ramify  in  the  integument.  They  arc  freqqently 
furnished  with  gangliform  enlargements.  The  six  lower  cutaneous  hranchci 
pierce  the  Serratus  posticus  inferior,  and  Latissiinua  dorsi,  in  a  line  with  iht 
angles  of  the  ribs. 

Intercostal  Nerves. 

The  iniercostul  nerves  (anterior  branches  of  the  dorsal  nerves),  are  twtJve 
in  number  on  each  Hide.  They  are  distributed  to  the  pariet4?8  of  tJie  Uiorax 
and  abdomen,  separately  from  each  other,  without  being  joined  in  a  plexus;  in 
which  respect  they  difier  from  the  other  spinal  nerves.  Each  nerve  is  eonneeled 
with  the  ufljoining  ganglia  of  the  Bjnijiathetic  by  one  or  two  filaments.  Tbf 
initTcostul  nerves  may  be  divided  into  two  sets,  from  the  difference  they  preacnt 
in  their  ilistributioti.  Tlie  six  upper,  with  the  exception  of  the  first,  aw?  litnilcd 
in  their  distribution  to  the  parietes  of  the  chest.  The  six  lower  supply  tJ»e 
parieles  of  the  chest  and  abdomen. 
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Upper  Intercostal  Nerves. 

The  upper  intercostal  nerves  pass  forwards  in  the  intercostal  spaces  with 
the  intercostal  vessels,  being  situated  below  them.  At  the  back  of  the  chest, 
thej  lie  between  the  pleura  and  the  External  intercostal  muscle,  but  are  soon 
placed  between  the  two  planes  of  Intercostal  muscles  as  far  as  the  costal  car- 
tilages, where  they  lie  between  the  pleura  and  the  Internal  intercostal  muscles. 
Near  the  sternum,  thej  cross  the  internal  mammarj  artery,  and  Triangularis 
stemi,  pierce  the  Internal  intercostal  and  Pectoralis  major  muscles,  and  supply  the 
integument  of  the  mamma  and  front  of  the  chest,  forming  the  anterior  cutaneous 
nerves  of  the  thorax ;  the  branch  from  the  second  nerve  becoming  joined  with 
the  clavicular  nerve. 

Branches,  Numerous  slender  muscular  filaments  supply  the  Intercostal  and 
Triangularis  stemi  muscles.  Some  of  these  branches,  at  the  front  of  the  chest, 
cross  the  costal  cartilages  from  one  to  another  intercostal  space. 

Lateral  cutaneous  nerves.  These  are  derived  from  the  intercostal  nerves,  midway 
between  the  vertebrae  and  sternum;  they  pierce  the  External  intercostal  and 
Serratus  magnus  muscles,  and  divide  into  two  branches,  anterior  and  posterior. 

The  anterior  branches  are  reflected  forwards  to  the  side  and  the  fore  part  of  the 
chest,  supplying  the  integument  of  the  chest  and  mamma,  and  the  upper  digitations 
of  the  External  oblique. 

The  posterior  branches  are  reflected  backwards,  to  supply  the  integument  over 
the  scapula  and  over  the  Latissimus  dorsi. 

The  first  intercostal  nerve  has  no  lateral  cutaneous  branch.  The  lateral  cutaneous 
branch  of  the  second  intercostal  nerve  is  of  large  size,  and  named,  from  its  origin 
and  distribution,  the  intercosto- humeral  nerve.  It  pierces  the  External  intercostal 
muscle,  crosses  the  axilla  to  the  inner  side  of  the  arm,  and  joins  with  a  filament 
from  the  nerve  of  Wrisberg.  It  then  pierces  the  fascia,  and  supplies  the  skin  of 
the  upper  half  of  the  inner  and  back  part  of  the  arm,  communicating  with  the 
internal  cutaneous  branch  of  the  musculo-spiral  nerve.  The  size  of  this  nerve  is 
in  inverse  proportion  to  the  size  of  the  other  cutaneous  nerves,  especially  the 
nerve  of  Wrisberg.  A  second  intercosto-humeral  nerve  is  frequently  given  off 
from  the  third  intercostal.  It  supplies  filaments  to  the  arm-pit  and  inner  side  of 
the  arm. 

Lower  Intercostal  Nerves. 

The  lower  intercostal  nerves  (excepting  the  last)  have  the  same  arrangement 
as  the  upper  ones  as  far  as  the  anterior  extremities  of  the  intercostal  spaces,  where 
they  pass  behind  the  costal  cartilages,  and  between  the  Internal  oblique  and  Trans- 
versalis  muscles,  to  the  sheath  of  the  Rectus,  which  they  perforate.  They  supply 
the  Rectus  muscle,  and  terminate  in  branches  which  become  subcutaneous  near  the 
linea  alba.  These  branches,  which  are  named  the  anterior  cutaneous  nerves  of 
the  abdomen,  supply  the  integument  of  the  front  of  the  belly:  they  are  directed 
outwards  as  far  as  the  lateral  cutaneous  nerves.  The  lower  intercostal  nerves 
supply  the  Intercostal  and  Abdominal  muscles,  and,  about  the  middle  of  their 
course,  give  off  lateral  cutaneous  branches,  which  pierce  the  External  intercostal 
and  External  oblique  muscles,  and  are  distributed  to  the  integument  of  the 
abdomen,  the  anterior  branches  passing  nearly  as  far  forwards  as  the  margin  of 
the  Rectus;  the  posterior  branches  passing  to  supply  the  skin  over  the  Latissimus 
dorsi,  where  they  join  the  dorsal  cutaneous  nerves. 

Peculiar  Dorsal  Nerves. 

First  dorsal  nerve.  Its  roots  of  origin  are  similar  to  those  of  a  cervical  nerve. 
Its  posterior  or  dorsal  branch  resembles,  in  its  mode  of  distribution,  the  dorsal 
branches  of  the  cervical  nerves.  Its  anterior  branch  enters  almost  wholly  into 
the  formation  of  the  brachial  plexus,  giving  off,  before  it  leaves  the  thorax,  a  small 
intercostal  branch,  which  runs  along  the  first  intercostal  aps^^ie,  «.\i<iL  \«t\sCvck».\««>  'crsv 
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the  front  of  the  chest,  by  forming  tlio  first  anterior  cutaneous  nerve  of  ilie  thorax. 
The  first  intoroostiv!  nerve  gives  off  no  lateral  cut»iueou3  branch. 

Tiie  last  fiorsai  is  larg^er  than  the  other  dorsal  nerves.  Its  anterior  branch 
runs  along  the  lower  hurder  of  the  last  rib  in  front  of  the  Quadratus  lumborura, 
pcrfbrntes  the  aponeurosis  of  the  Transversa! i«,  and  parses  forwards  l>etweeu  it 
and  t!ie  Internal  oblique,  to  l>e  distriliutud  in  the  same  manner  ass  the  preceding 
nerves.  It  cominuuieates  with  the  ilio-Iiijpogafitric  branch  of  the  lumbar  plexus, 
end  ia  occasionally  connected  with  the  first  lumbar  nerve  by  a  slender  branch, 
the  dorsi-lumbai"  nerve,  which  descends  in  the  substance  of  the  Quadratus 
luniborum. 

The  lateral  cutaneous  branch  of  the  last  dorsal  is  remarkable  for  its  large  size; 
it  perforates  the  Internal  and  External  oblique  muscles,  passes  downwards  over 
the  crest  of  t!ie  ilium,  and  is  distributed  to  the  integument  of  the  I'rout  of  the  hip, 
some  of  its  filaments  extending  as  low  down  as  the  trochanter  major. 

LirMBAR  Nkrves. 

The  lumbar  nerves  are  five  in  number  on  each  side;  the  first  appears  between 
the  first  and  seeoud  lumbar  vertebne,  and  the  last  between  the  last  lumbar  and  the 
base  of  the  sacrum. 

The  root»  of  the  lumbar  nerves  are  the  largest,  and  their  filaments  the  moet 
numerous,  of  all  the  j^pinal  nerves,  and  they  are  closely  aggregated  together  upon 
the  lower  end  of  iho  cord,  Tlic  anterior  roots  are  the  smaller:  but  there  is  not 
the  same  dispropi:»rtion  bet  ween  theui  and  the  posterior  roots  as  in  the  cervical 
nerves.  The  roots  of  these  nerves  have  a  vertical  direction,  and  arc  of  consider- 
able length,  more  especially  the  lower  ones,  since  the  spinal  cord  does  not  extend 
beyond  the  first  lumbar  vertebra.  The  roots  become  joined  in  the  interverteUnil 
foramina,  and,  at  their  exit,  divide  into  two  branches,  anterior  and  posterior. 

The  posterior  branches  of  the  tuiiiliar  uerves  diminish  in  size  from  allove  down- 
wards; they  pass  bnekwards  between  the  transverse  processes,  and  divide  into 
external  and  internal  liranches. 

The  external  brunches  supply  the  Erector  spinse  and  Intertransverse  mu9dest 
From  tlie  three  upper  brniichcs,  cutaneotis  nerves  arc  derived,  which  pierce  the 
Sacro-lumhalis  and  Latissimua  dorsi  muscles,  and  descend  over  the  back  port  of  the 
crest  of  the  ilium,  to  he  distributed  to  the  integument  of  the  gluteal  region,  some 
of  the  filauients  piissiug  as  ftir  as  the  troclianter  ranjor. 

The  internal  brunches,  the  smalhr,  puss  inwm'ds  close  to  the  articular  processes 
of  I  he  vertebra;,  and  siii>ply  the  Miiltifidus  spin;e  and  Interspinales  muscles. 

The  anterior  branches  of  the  lumbar  nerves  increai^o  in  size  from  above  down- 
wards. At  their  origin,  they  communicate  with  ihe  lumbar  ganglia  of  the  syni- 
pathetic  by  hjug  slender  filaments,  which  accompany  the  lumbar  arterie^i  round  the 
sides  of  the  bodies  of  the  vertebrjc,  beneath  the  Psoas  muscle.  The  nervee  pass 
obliquely  outwards  behind  the  Psoas  mnguus,  or  between  its  fasciculi, distributing 
fihiments  to  it  and  the  Quadratus  lumborum.  The  anterior  branches  of  the  four 
upper  nerves  are  connected  together  in  this  situation  by  anastomotic  loops,  and 
form  the  lumbar  plexus.  The  anterior  branch  of  the  fifth  lumbar,  joined  with  a 
branch  from  the  fourth,  descends  across  the  base  of  the  sacrum  to  join  the  anterior 
branch  of  the  first  siirral  nerve,  and  assist  in  the  formation  of  the  sacral  plexus. 
The  cord  resulting  from  the  union  of  these  two  nerves,  is  called  tlie  lumbosacral 
nerve, 

Llmbar  Plkxus. 

The  litmhar  plexus  is  formed  by  the  loops  of  communication  between  the 
anterior  branches  of  the  four  upper  lumbar  nerves.  The  plexus  is  narrow  altuvc^ 
and  occnaionally  connected  with  the  last  dorsal  by  a  slender  brancli,  the  dorsi- 
luniijiir  nerve;  it  is  broad  below,  where  it  is  joined  to  t!ie  sacral  plexus  by  the 
lumho-sacral  cord.  It  is  r^itiiated  in  the  substance  of  the  Psoas  muscle  near  its 
posterior  pai't,    in  front  of  the  Uauttvetee  processes  of  the  lumbar  vertebne. 
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Tlie  mwlc  in  wliicli  the  plexus  is  formed  is  the  fblIowing:~The  first  lambar 
nervo  gives  ort"  the  ilio-hypogastric  trnd  ilio-inguiniil  nerves,  smJ  a  communicating 
branch  to  the  second  luniUar  nerve.  The  second  gives  ofl'  the  ext4:nial  ciituneous 
and  gen i to-crural,  and  a  conimunicuting  bnmch  to  the  third  nerve.  The  third 
nerve  gives  a  Ues^cendiug  filament  to  tiie  fourth,  and  divides  into  two  branches, 
which  assist  in  forming  the  anterior  cmral  and  obturator  nerves;  sometiraes, 
ultso,  it  furnishes  a  part  of  the  accessory  obturator.  The  fourth  nerve  completes 
the  formation  of  the  anterior  crural,  and  the  obturator,  and  j^ives  off  a  commuia- 
cating  branch  to  the  liftli  Lumbar ;  sometimes  it  also  furnishes  part  of  the 
aocesgorj-  obturator. 

The  branches  of  the  lumbar  plexus  are  the 


Ilio-hypogastric 
llio-inguitial. 
Genito-crurah 
External  cutjineous. 


Obturator. 

Accessory  obturator. 
Anterior  crural. 


These  hrauches  may  be  divided  into  two  groups,  according  to  (heir  mode  of 
dirttributioiu  One  group,  including  the  ilio-hypogtiati-ic,  ilio-inguinal,  and  part 
ol"  the  genito-crtjral  nerves,  HUpplics  the  lower  part  of  the  parietes  of  the  abdomen; 

xgo.— The  Lumbar  Plexud  and  its  Branches. 


I  the  other  group,  which  includes  the  remaining  nerves,  supplies  tlie  fore  part  of 
the  thigh  and  inner  side  of  the  leg. 
Toe  iLio-iiYi'oiiASTKic  Nerve  {ni/perior  musctdo'Cutuntoxi^  «n%t%  ^xQ\si  'Caa 


first  luml>ar  nerve.     It  pierces  the  outer  border  of  the  Psoas  muscle  at  it«  upj 
part,  and  croasea  obliquely  in  front  of  the  Quadratus  lumbomm  to  the  crest  of  i 
itiuin»     It  then  perforates  the  Tranevcrsalis  muscle  at  its  back  part,  and  divides 
between  it  and  the  Internal  oblique  into  two  branches,  iliac  and  hypogastric. 

The  it  tat:  brunch  pierces  the  Internal  and  External  oblique  muadea  iinme- 
diatoiy  above  the  crest  of  the  ilium,  and  is  distributed  to  the  integument  of  the 
gluteal  region,  behind  the  lateral  cutaneous  branch  of  the  last  dorsal  nerve  (tig:.  293)- 
The  size  of  this  nerve  bears  an  inverse  proportion  to  that  of  the  cutaneous  branch 
of  the  last  dorsal  nerve. 

The  hi/poyastric  brunch  continues  onwarda  between  the  Internal  oblique  and 
Trauflversalis  muscles.  It  first  pierces  the  Internal  oblique,  and  near  the  middle 
lino  perforates  the  External  oblique  above  the  external  abdominal  ring,  and  is 
distributed  to  the  integument  covering  the  hypogastric  region. 

The  Llio-inguinal  Nerve  {inferior  muscuto-cutatieotts)  smaller  than  the  pre* 
ceding,  arises  with  it  from  the  first  lumbar  nerve.  It  pierces  the  outer  border  of 
the  Psoas  just  below  the  ilio-hypogastric,  and,  passing  obliquely  across  the  Qua- 
dratus  lumborura  and  Iliacua  muscles,  peribrates  the  Trans versalis,  near  the  fore 
part  of  the  crest  of  the  ilium,  and  communicates  with  the  iljo-hypogastric  nerve 
between  tlrnt  muscle  and  the  Internal  oblique.  The  nerve  then  pierces  tlie  Internal 
oblique,  distributing  filaments  to  it,  and,  accompanying  the  spermatic  cord,  escapes 
at  the  external  abdominal  ring,  and  is  distributed  to  the  integument  of  the 
scrotum  and  upper  and  inner  part  of  the  thigh  in  the  male,  and  to  the  Labium  in 
the  female.  The  size  of  this  nerve  is  in  inverse  proportion  to  that  of  llio  ilio- 
hypogsistric.  Occasionally  it  is  very  small,  and  ends  by  joining  the  Uio-hypo- 
gastric ;  in  such  cases,  a  branch  from  the  ilio-hypogastdc  taJces  the  place  of  the 
ilio-ingujnal,  or  the  latter  nerve  may  be  altogether  absent. 

The  Genito-criual  Nerve  arises  from  the  second  lumbar,  and  by  a  few  fibres 
from  the  cord  of  communication  between  it  and  the  first.  It  passes  obli<|uely 
thi'ough  tho  substance  of  the  Psoas,  descends  on  its  surface  to  near  Poupart'B 
ligament,  and  divides  into  a  genital  and  a  crural  brnnch. 

The  genital  branch  descends  on  the  external  iliac  artery,  sending  a  few  fila- 
ments round  that  vessel;  it  then  pierces  tlit*  fiiscia  transversalis,  and,  paaaing 
through  the  internal  abdominal  ring,  descends  along  the  back  part  of  the  «per* 
matic  cord  to  the  scrotum,  and  supplies,  in  the  male,  the  Cremaster  muscle.  In 
the  female,  it  accompanies  tho  round  ligament,  and  ia  lost  upon  it. 

The  crural  branch  passes  along  the  inner  margin  of  the  Psoas  muscle,  beneslh 
Poupart'a  ligament,  into  the  thigh,  where  it  pierces  tho  fascia  lata,  and  is  distri- 
buted to  the  integument  of  the  upper  and  anterior  aspect  of  the  thigh,  communi- 
cating with  the  middle  cntnneous  nex*ve. 

A  few  filaments  from  this  nerve  mniy  be  traced  on  to  the  femoral  artery;  they 
are  derived  from  the  nerve  as  it  passes  beneath  Poupart's  ligament. 

The  External  CuTANEors  Nekve  arises  from  the  second  lumbar,  or  from  the 
loop  between  it  and  the  third.  It  perforates  the  outer  border  of  tho  Psoas  mowle 
about  its  middle,  and  crosses  the  Iliacus  muscle  obliquely,  to  the  notch  imiD^ 
diately  beneath  the  anterior  superior  spine  of  the  Uium,  where  it  passes  beneidi 
Pouparfs  ligament  into  the  thigh,  and  divides  into  two  branches  of  nearly  equsl 
size. 

The  anterior  branch  descends  in  an  aponeurotic  canal  formed  in  the  fascia 
lata,  becomes  superficial  about  four  hiches  below  Pon part's  ligamt?ut,  and  divides 
into  branches,  which  are  distributed  to  the  integument  along  tho  anterior  and 
outer  part  of  the  thigh,  as  far  down  as  the  knee.  This  nerve  occasionally  com^ 
municatea  with  the  long  saphenous  nerve. 

The  posterior  branch  pierces  the  fascia  lata,  and  subdivides  into  branches 
wliieh  pass  across  the  outer  and  posterior  surface  of  the  thigh,  supplying  tiM 
integument  as  far  as  the  middle  of  the  thigh. 

The  OBTUitATOK  Nehve  supplies  the  Obturaror  cxternus  and  Adductor  muscles 
of  tlxQ  thigh,  the  oi'lieulatious  of  the  hip  and  knoe,  and  occasionally  the  integiuneai 
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of  the  tliigli   and  leg.      It  arises  bjr  two  brauclios  ;   one  from  the  third,  tho 

otlier  from  tliti  fimrtli  lunilmr  nerve.  It  descends  through  lh«  inner  fibres  of  the 
Psoas  inusck*,  and  eiiit  rfjes  frum  its  inner  border  near  the  liriiu  of  the  pelvis;  it 
then  runs  alonf]^  the  lateral  wall  of  tho  pelvis,  above  the  obturator  vessels,  to  the 
upper  part  of  the  obturator  forauieu,  where  it  enters  the  thigh,  and  divided  into 
an  anterior  and  a  posterior  branch,  separated  bj  the  Adductor  brevis  muscle. 

TliG  anterior  branch  passes  down  in  front  of  tlie  Adductor  brevis,  being 
covered  hy  the  Pectineus  and  Adductor  hmgus;  and  at  the  lower  border  of  tlie 
latter  inupcle^  couiinunieates  with  the  internal  cutaneous  and  internal  Bnphenous 
nerves,  forming  a  kind  of  j>lexus.  It  then  deseends  upon  the  femoral  artery, 
upon  which  it  is  finally  distributed. 

This  nerve,  near  the  obturator  foramen,  gives  oflT  an  articular  branch  to  the 
hip-joint.  Behind  the  Pectiuetis,  it  distributes  mu!»cular  branches  to  the  Adductor 
longua  and  Gracilis,  and  occasionally  to  the  Adductor  brevis  and  Pectineus,  and 
receives  a  communicating  branch  from  tlie  accessory  obturator  nerve, 

OccaHionally  t!tis  coiitinitnieaiing  branch  \»  continued  down,  fus  a  eutaneouB  hfuncfa, 
to  the  tiiigli  and  leg.  This  occiisional  cutaneouH  branch  emerges  from  the  lower 
border  of  the  Adductor  longus,  deecends  along  the  posterior  margin  of  the  Sartorius 
to  the  inner  side  of  the  knee,  where  it  pierces  tho  deep  fascia,  communicates  with 
tho  long  saphenous  nerve,  and  ia  distributed  to  the  integument  of  the  inner  side  of 
tho  leg,  as  loiv  tJown  as  its  middle.  When  tliia  branch  ia  aniall,  its-  place  ie  supplied 
by  the  interna!  cutaneous  nerve. 

The  posterior  hranch  of  the  obturator  nerve  pierces  the  Obturator  extcmua, 
and  pasties  behind  the  Adductor  brevis  to  the  front  of  the  Adductor  magnas, 
where  it  divides  into  numerous  muscular  branches,  which  supply  the  Obturator 
externua,  the  Adductor  raagnus,  and  occasionally  the  Atlductor  brevia. 

Tho  articnlar  branch  for  the  knee-joint  perforates  tho  lower  part  of  tho 
Adductor  mugnus,  and  enters  the  popliteal  space;  it  then  descends  upon  the 
popliteal  artery,  as  far  as  the  back  part  of  the  knee-joint,  wJiere  it  perforates 
tlie  posterior  ligameut,  and  is  distributed  to  the  synovial  membrane.  It  gives 
filaments  to  the  ni-tery  in  its  course. 

The  Accessory  Outukator  Nehve  is  of  small  size,  and  arises  either  from  the 
obturator  nerve  near  its  origin,  or  by  separate  filaments  from  tlie  third  and  fourth 
lunjbar  nei'ves.  It  descends  along  the  inner  border  of  the  Psoas  muscle,  cxo&iiet 
the  body  of  the  pubes,  and  passesi  beneath  the  Pectineus  muscle,  where  it  divides 
into  numerous  brandies.  One  of  these  supplies  the  Pectineus,  penetrating  its 
under  surfaces  another  is  diptributed  to  the  hip-joint;  while  a  third  communicalc* 
with  the  anterior  branch  of  the  obturator  nerve.  This  branch,  when  of  large 
size,  is  prolonged  (aa  already  mentioned),  as  a  cutaneous  branch,  to  the  leg.  The 
accessory  obturator  nerve  is  not  constantly  found;  when  absent,  die  hip- joint 
receives  branches  from  the  obturator  nerve.  Occasionally  it  ia  very  Bmall,  anil 
becomes  lost  in  the  capsule  of  the  hip-joint. 

The  AwTEiMOK  Cklual  Nkuve  is  the  largest  branch  of  tho  lumbar  plexus*  II 
eupplies  muscular  branches  to  the  Itiacus,  Pectincua,  and  all  the  muscles  on  the 
front  of  the  thigh,  excejiting  the  Tensor  vaginie  fcmoria;  cutaneous  filament*  to 
the  front  and  inner  side  of  the  thigh,  and  to  the  leg  and  foot;  and  articular  branches 
to  the  knee.  It  arises  from  the  third  and  fourth  lumbar  nerves,  receiving  also  a 
fascirulus  from  Ihe  second.  It  descends  through  the  tibres  of  the  Psoas  muscle, 
emerging  from  it  at  the  tower  paj't  of  its  outer  border;  and  passes  down  between 
it  and  the  Iliacue,  and  beneath  Poupai't's  ligameut,  into  the  thigh,  where  it 
Iwcomes  somewhat  flattened,  and  divides  into  an  anterior  or  cutiuieous,  aad  a 
posterior  or  niuMcuIar  part.  Beneath  Pou part's  ligament,  it  is  separated  from  the 
femoral  artery  by  the  lV»as  muHcle,  and  lies  beneath  the  iliiic  fascia. 

IVithiti   the  prlriSf    the   anterior  crural   nerve   gives   off  from   its   outer  s^ide 

wme  fmal!  branches  to  the  lliacus,   and  a  branch  to  the  femoral  artery,  which 

ia  distributed   u[Kin  the  u[)per  part  of  that  vessel.     The  origin  of  this  branck 

rarii's;  h  occatiionaMy  arises  UV^Ucr  \\van  usual,  or  it  may  arise  lower  down  in  llit 

thigh. 
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External  to  the  pelvis,  the  following  branches  are  given  off : 

From  the  Anterior  Division,  From  the  Posterior  Division, 

Middle  cutaneous.  Muscular. 

Internal  cutaneous.  Articular. 

Long  saphenous. 

The  middle  cutaneous  nerve  pierces  the  fascia  lata  (occasionally  the  Sartorius 
also),  about  three  inches  below  Poupart's  ligament,  and  divides  into  two  branches, 
which  descend  in  immediate  proximity  along  the  fore  part  of  the  thigh,  distributing 
numerous  branches  to  the  integument  as  low  as  the  front  of  the  knee,  where  the 
middle  cutaneous  communicates  with  a  branch  of  the  internal  saphenous  nerve. 
Its  outer  branch  communicates,  above,  with  the  crural  branch  of  the  geuito-crural 
nerve;  and  the  inner  branch  with  the  internal  cutaneous  nerve  below.  The  Sar- 
torius muscle  is  supplied  by  this  or  the  following  nerve. 

The  internal  cutaneous  nerve  passes  obliquely  across  the  upper  part  of  the 
sheath  of  the  femoral  artery,  and  divides  in  front,  or  at  the  inner  side,  of  that 
vessel,  into  two  branches,  anterior  and  internal. 

The  anterior  branch  perforates  the  fascia  lata  at  the  lower  third  of  the  thigh, 
and  divides  into  two  branches,  one  of  which  supplies  the  integument  as  low  down 
as  the  inner  side  of  the  knee;  the  other  crosses  the  patella  to  the  outer  side  of 
the  joint,  communicating  in  its  course  with  the  long  saphenous  nerve.  A  cuta> 
neous  filament  is  occasionally  given  off  from  this  nerve,  which  accompanies  the 
long  saphenous  vein;  and  it  sometimes  communicates  with  the  internal  branch  of 
the  nerve. 

The  inner  branch  descends  along  the  posterior  border  of  the  Sartorius  muscle 
to  the  knee,  where  it  pierces  the  fascia  lata,  communicates  with  the  long  saphe- 
nous nerve,  and  gives  off  several  cutaneous  branches.  The  nerve  then  passes 
down  the  inner  side  of  the  leg,  to  the  integument  of  which  it  is  distributed.  This 
nerve,  beneath  the  fascia  lata,  joins  in  a  plexiform  network,  by  uniting  with 
branches  of  the  long  saphenous  and  obturator  nerves.  When  the  communicating 
branch  from  the  latter  nerve  is  large,  and  continued  to  the  integument  of  the  leg, 
the  inner  branch  of  the  internal  cutaneous  is  small,  and  terminates  at  the  plexus, 
occasionally  giving  off  a  few  cutaneous  filaments. 

This  nerve,  before  subdividing,  gives  off  a  few  filaments,  which  pierce  the 
fascia  lata,  to  supply  the  integument  of  the  inner  side  of  the  thigh,  accompanying 
the  long  saphenous  vein.  One  of  these  filaments  passes  through  the  saphenous 
opening;  a  second  becomes  subcutaneous  about  the  middle  of  the  thigh;  and  a 
third  pierces  the  fascia  at  its  lower  third. 

The  long,  or  internal  saphenous  nerve,  is  the  largest  of  the  cutaneous  branches 
of  the  anterior  crural.  It  approaches  the  femoral  artery  where  this  vessel  passes 
beneath  the  Sartorius,  and  lies  on  its  outer  side,  beneath  the  aponeurotic  covering, 
as  far  as  the  opening  in  the  lower  part  of  the  Adductor  magnus.  It  then  quits 
the  artery,  and  descends  vertically  along  the  inner  side  of  the  knee,  beneath  the 
Sartorius,  pierces  the  deep  fascia  between  the  tendons  of  the  Sartorius  and  Gra- 
cilis, and  becomes  subcutaneous.  The  nerve  then  passes  along  the  inner  side  of  the 
leg,  accompanied  by  the  internal  saphenous  vein,  descends  behind  the  internal 
border  of  the  tibia,  and,  at  the  lower  third  of  the  leg,  divides  into  two  branches: 
one  continues  its  course  along  the  margin  of  the  tibia,  terminating  at  the  inner 
ankle;  the  other  passes  in  front  of  the  ankle,  and  is  distributed  to  the  integument 
along  the  inner  side  of  the  foot,  as  far  as  the  great  toe. 

Branches.  The  long  saphenous  nerve,  about  the  middle  of  the  thigh,  gives  off 
a  communicating  branch,  which  joins  the  plexus  formed  by  the  obturator  and 
internal  cutaneous  nerves. 

At  the  inner  side  of  the  knee,  it  gives  off  a  large  branch  (n.  cutaneus  patellce), 
which  pierces  the  Sartorius  and  fascia  lata,  and  is  distributed  to  the  integument 
in  front  of  the  patella.   This  nerve  communicates  above  IUq  knee  mV)ii  VX:^  «si\^xv^x 
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branch  of  tho  intenml  cutaneous;  below  the  knee^  witli  other  brancbes  of  the 
saplienous;  anrl,  on  tho  outer  side  of  tho  joint,  with  branditis  of  tho  middle 
exteruul  cuUiueoua  nerve,-?,  fortuiug  a  plcxiform  network,  i]w  plextis  patellct.   The 
cutaneous  nerve  of  the  patella  ia  occasionally  small,  and  terniiuates  bj  joining  the 
internal  cutaneous,  which  supplies  its  place  in  front  of  the  knee. 

Below  the  hnea^  the  branches  of  the  long  Baplicnous  nerve  arc  distribated  to 
the  integument  of  the  front  and  inner  side  of  the  leg,  communicaling  with  the 
cutaneous  branches  from  the  internal  cutaneous,  or  obturator  nerve. 

The  Deep  Gboup  of  branches  of  the  anterior  crural  nerve  are  muscular  and 
articular. 

Tlie  muscular  brcmckes  supply  the  Pectineus,  and  all  the  muscles  on  the  front 
of  the  thigh,  except  the  Tensor  vaginsc  feraoris,  which  ia  supplied  from  the 
gluteal  nerve,  and  the  Sartorius^  which  ia  supplied  by  filamonts  from  the  middle 
or  internal  cutaneous  ncrvea. 

The  branehess  to  the  Pectineus^  usually  two  in  number,  pass  inwards  behind  Uio 
feraorrtl  vessels,  and  enter  the  muscle  on  ita  anterior  surface. 

The  branch  to  the  Rectus  muscle  enters  its  under  surface  high  up. 

The  branch  to  the  Vastus  externus^  of  large  size,  follows  the  course  of  iho 
descending  branch  of  the  external  circumflex  ai'tery,  to  the  lower  part  of  the 
muscle.     It  gives  off  an  articular  filament. 

The  branches  to  the  Vastus  internus  and  Crureus  enter  the  middle  of  ihoM 
muBclea. 

The  articular  branches,  two  in  number,  supply  the  knee-joint.  One,  a  lou^  ^ 
Blender  tihiment,  Ih  derived  from  the  nerve  to  the  Vaistus  extemiis.  It  peoetratM 
the  capsular  ligament  of  the  joint  on  its  anterior  aspect.  The  other  is  derived 
from  the  nerve  to  the  Vastus  internus.  It  descends  along  the  internal  inter- 
muscular septum,  accompanying  the  deep  branch  of  the  anastomotica  magna 
artery,  pierces  tlie  capsular  ligament  of  the  joint  on  its  inner  side,  and  euppUea 
the  synovial  membrane. 

The  Sacral  A!a>  Coccygeal  Nerves. 

The  sacral  fierres  are  five  in  nuralier  on  each  side.  The  four  upper  onei  pMi 
from  the  sacral  eaual,  through  the  sacral  foramina;  the  tifth  through  the  foramtn 
between  the  sacrum  and  coccyx. 

The  roofs  of  origin  of  the  upper  siKtral  (and  lumbar)  nerves  are  tl>e  largest  of 
all  the  spinal  nerves;  whilst  those  of  the  lowest  sacral  and  coccygeal  nerve  ore 
the  smallest^ 

The  roots  of  these  nerves  are  of  very  considerable  length,  being  longer  than 
those  of  any  of  the  other  spinal  nerves,  on  account  of  the  spinal  cord  not extuudlog 
beyond  the  first  lumbar  ik-ertebra.  From  their  great  length,  and  the  appeanneo 
they  i>resent  in  connection  with  the  spinal  cord,  the  roots  of  origin  of  these  iMms 
are  called  collectively  the  cauda  ct/uina.  Each  eacral  and  coccygeal  nerve  divides 
into  two  branches,  anterior  and  jwaterior. 

The  posterior  sacral  nerves  are  small,  diminish  in  size  from  above  downwards, 
and  emerge,  except  the  last,  from  the  sacral  canal  by  the  posterior  sacral 
foramina. 

The  three  upper  ones  are  covered,  at  their  exit  from  the  sacral  canal,  by  tbd 
Multifidua  spinEE^  aud  divide  into  external  and  internal  branches. 

The  intcr/ifil  bram/ics  are  small,  and  supply  the  Multifidus  spina?. 

The  external  branches  communicate  with  one  another,  and  with  tlie  \n»i  lumbar 
mod  fourth  sacral  nerves,  by  meaus  of  mia^^lumosing  loops.  These  brunches  pass 
outwards,  to  the  outer  surface  of  the  great  siw^ro-sciatic  ligament,  where  they 
form  a  second  series  of  loops  beneath  the  Gluteus  maximus.  Cutaneous  bnuidtea 
from  this  second  series  of  loops,  usually  three  in  nuralwr,  pierce  the  Glutem 
maximus,  one  nt«ar  the  posterior  inferior  supine  of  thu  ilium;  another  opjKjfile  the 
end  of  the  sacrum;  and  the  third,  midway  hetwL-en  the  other  two.  They  supply 
dio  integument  over  the  \K)Btervor  part  of  the  gluteal  region. 
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The  two  lower  posterior  sacral  nerves  are  situated  below  the  Multifidas  spinse. 
They  are  of  small  size,  and  join  with  each  other,  and  with  the  coccygeal  nerve, 
80  as  to  form  loops  on  the  back  of  the  sacram,  filaments  from  which  supply  the 
integument  over  the  coccyx. 

The  posterior  branch  of  the  coccygeal  nerve  is  small.  It  separates  from  the 
anterior  in  the  sacral  canal,  and  receives,  as  already  mentioned,  a  communicating 
branch  from  the  last  sacral.  It  is  lost  in  the  fibrous  structure  on  the  back  of  the 
coccyx. 

TTie  anterior  sacral  nerves  diminish  in  size  from  above  downwards.  The 
four  upper  ones  emerge  from  the  anterior  sacral  foramina;  the  anterior  branch  of 
the  fifth,  together  with  the  coccygeal  nerve,  between  the  sacrum  and  the  coccyx. 
All  the  anterior  sacral  nerves  communicate  with  the  sacral  ganglia  of  the  sympa- 
thetic, at  their  exit  from  the  sacral  foramina.  The  ^rst  nerve,  of  large  size,  unites 
with  the  lumbo-sacral  nerve.  The  second  equals  in  size  the  preceding,  with  which 
it  joins.  The  third,  about  one-fourth  the  size  of  the  second,  unites  with  the 
preceding  nerves,  to  form  the  sacral  plexus. 

The  fourth  anterior  sacral  nerve  sends  a  branch  to  join  the  sacral  plexus. 
The  remaining  portion  of  the  nerve  divides  into  visceral  and  muscular  branches: 
and  a  communicating  filament  descends  to  join  the  fifth  sacral  nerve.  The  visceral 
branches  are  distributed  to  the  viscera  of  the  pelvis,  communicating  with  the 
sympathetic  nerve.  These  branches  ascend  upon  the  rectum  and  bladder:  in  the 
female,  upon  the  vagina  and  bladder,  communicating  with  branches  of  the  sympa- 
thetic to  form  the  hypogastric  plexus.  The  muscular  branches  are  distributed  to 
the  Levator  ani,  Coccygeus,  and  Sphincter  ani.  Cutaneous  filaments  arise  from 
the  latter  branch,  which  supply  the  integument  between  the  anus  and  coccyx. 

The  Jifth  anterior  sacral  nerve,  after  passing  from  the  lower  end  of  the  sacral 
canal,  pierces  the  Coccygeus  muscle,  and  descends  upon  its  anterior  surface  to  the 
tip  of  the  coccyx,  where  it  perforates  that  muscle,  to  be  distributed  to  the  integu- 
ment over  the  back  part  and  side  of  the  coccyx.  This  nerve  communicates  above 
with  the  fourth,  and  below  with  the  coccygeal  nerve,  and  supplies  the  Coccygeus 
muscle. 

The  anterior  branch  of  the  coccygeal  nerve  is  a  delicate  filament  which  escapes 
at  the  termination  of  the  sacral  canal.  It  pierces  the  sacro-sciatic  ligament  and 
Coccygeus  muscle,  is  joined  by  a  branch  from  the  fifth  anterior  sacral,  and 
becomes  lost  in  the  integument  at  the  back  part  and  side  of  the  coccyx. 

Sacral  Plexus. 

The  sacral  plexus  is  formed  by  the  lumbo-sacral,  the  anterior  branches  of  the 
three  upper  sacral  nerves,  and  part  of  that  of  the  fourth.  These  nerves  proceed  in 
difierent  directions;  the  upper  ones  obliquely  outwards,  the  lower  one  nearly 
horizontally,  and  they  all  unite  into  a  single,  broad,  flat  cord.  The  sacral  plexus 
is  triangular  in  form,  its  base  corresponding  with  the  exit  of  the  nerves  from  the 
sacrum,  its  apex  with  the  lower  part  of  the  great  sacro-sciatic  foramen.  It  rests 
upon  the  anterior  surface  of  the  Pyriformis,  and  is  covered  in  front  by  the  pelvic 
fascia,  which  separates  it  from  the  sciatic  and  pudic  branches  of  the  internal  iliac 
artery,  and  from  the  viscera  of  the  pelvis. 

The  branches  of  the  sacral  plexus  are : 

Muscular.  Pudic. 

Superior  gluteal.  Small  sciatic. 

Great  sciatic. 

The  muscular  branches  supply  the  Pyriformis,  Obturator  intemus,  the  two 
Gemelli,  and  the  Quadratus  femoris.  The  branch  to  the  Pyriformis  arises  either 
from  the  plexus,  or  from  the  upper  sacral  nerves:  the  branch  to  the  Obturator  in- 
temus arises  at  the  junction  of  the  lumbo-sacral  and  first  sacral  nerves  ;  it  crosses 
behind  the  spine  of  the  ischium,  and  passes  through  the  Yeaaet  ttacto-^cv»Jaa^«^'ass^siw 
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to  the  inner  surface  of  the  Obtni^tor  intemue:  tbe  branch  to  the  Gemellas  euperior 
aries  from  the  lower  part  of  the  plexus,  near  the  pudic  nerve:  the  sraaU  branch 
to  the  Gemelhia  inferior  and  Qnmlratns  femorifi  also  arises  from  the  lower  part  of 
the  plexus;  it  passes  beneath  tlie  GremelU  and  tendon  of  the  Obturator  intemn?, 
and  supplies  an  artieuUir  branch  to  the  hip-joiut.  This  branch  is  occasionally 
derived  from  the  upper  ptu't  of  the  great  eciutic  nerve. 

The  SuPERioii  Gluteal  Nerve  arises  from  the  back  part  of  the  lumbo-sacral; 
it  passes  from  the  pelvia  through  the  great  sacro-aciatie  foramen  above  the  Pyri- 
formid  muscle^  accompanied  by  the  gluteal  vessels,  and  divides  into  a  superior  and 
an  inferior  branch. 

The  superior  hrnnch  follows  the  lino  of  origin  of  the  Gluteus  minimus,  and 
supplies  it  and  the  Gluteus  medius. 

The  inferior  branch  crosses  obliquely  between  the  Gluteus  minimus  and  medius, 
distributing  filaments  to  both  these  muscles,  and  terminates  in  the  Tensor  Taginn 
femoris,  extending  nearly  to  its  lower  end. 

The  PiiDic  Nerve  arises  from  the  lower  part  of  the  sacral  plexus,  and  leares 
the  pelvis,  through  the  great  sacro-sciatic  foramen,  lielow  the  Pyriformis.  It  then 
crosses  the  spine  of  the  ischium,  and  re-enters  the  pclvif  through  the  lesser  sacro- 
Bciatic  foramen.  It  accompanies  the  pudic  vessels  upwards  and  forwards  along  the 
outer  wall  of  the  ischio-rectal  fossa,  being  covered  by  the  obturator  fascia,  ami 
divides  into  two  terminal  branches,  the  perineal  nerve,  and  the  dorsal  nerve  of  the 
penis.     Near  its  origin,  it  gives  off  the  inferior  hajmoiThoidal  nerve. 

The  inferior  h(Bmorrhoidal  nerve  is  occasionally  derived  from  the  sacnl 
plexus.  It  passes  across  the  ischio-rectal  fossa,  with  its  accompanying  tomoIb 
towards  the  lower  end  of  tlie  rectum,  and  is  distributed  to  the  External  sphincter 
and  tho  integument  round  the  anus.  Branches  of  this  nerve  communicate  witli 
the  inferior  pudendal  and  superficial  perineal  nerves  on  the  inner  margin  of  the 
thigh. 

The  perineal  nerve^  the  most  inferior  and  largest  of  the  two  terminal  branches 
of  the  pudic,  is  situated  below  the  pudic  artery.  It  accompimies  the  superficial 
perineal  artery  In  the  perineum,  dividing  into  cutaneous  and  muscular  branches. 

Tho  cutaneous  branches  (aupei*ficial  perineal)  are  two  in  number,  posterior  and 
anterior.  The  posterior  branch  passes  to  the  back  part  of  the  ischio-rectal  foAca, 
distributing  filaments  to  the  Sphincter  ani  and  integument  in  front  of  the  mdq% 
which  communicate  with  the  inferior  ha^morrhoidal  nerve;  it  then  paf^ses  for* 
wards,  with  the  anterior  branch,  to  the  back  of  the  scrotum^  communicating  with 
tlie  anterior  branch  and  with  the  inlerior  pudendal.  The  anterior  branch  passes 
to  the  fore  part  of  the  ischio-rectal  fossa,  in  front  of  the  preceding,  and  accom- 
panies it  to  the  scrotum  and  under  part  of  the  penis.  This  branch  givea  one  or 
two  filaments  to  the  Levator  ani. 

The  mui^cular  branches  arc  distributed  to  the  Transversus  perinei,  Accelerator 
urinse,  Erector  penis,  and  Compressor  urethr«?.  The  nerve  of  the  bulb  supplier 
the  corpus  spongiosum;  some  of  \iA  Hlaments  run  for  some  distance  on  the  surface, 
before  penetrating  to  tlie  interior. 

The  dorsal  nerve  of  the  penis  is  the  superior  division  of  the  pudic  nerve;  H 
accompanies  the  pudic  artery  along  the  ramus  of  the  ischium,  and  between  the 
two  layers  of  the  deep  perineul  fascia;  it  tlien  pierces  the  suspensory  ligament  of 
the  penis,  and  accompanies  the  arti-ria  dorsal  is  penis  to  the  glaiis,  to  which  it  i* 
disitributed.  On  the  penis,  this  nerve  gives  off  a  cutaneout^  branch,  which  ronf 
along  the  side  of  the  organ;  it  is  joined  with  branches  of  the  sympathetic,  and 
supplies  the  integument  of  the  upper  surface  and  sides  of  the  penis  and  prepuce, 
giving  a  largo  branch  to  tlie  corpus  cavernosum. 

In  the  female,  the  pudic  nerve  is  distributed  to  the  parta  analogous  to  thoee  in 
the  male;  its  superior  division  terminating  in  the  clitoris,  ita  inferior  in  the 
external  labia  oud  perineum. 

Tlie  Small  Sciatic  Nerve  supplies  the  integument  of  the  perineum  and  b«ck 
part  of  the  thigh  and  leg,  and  ouc  muBcle,  the  Gluteus  maximus.     It  ie 
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formed  by  the  union  of  two  branches,  which  arise  from  the  lower  part  of  tho 
sacral  plexus.  It  issues  from  the  pelvis  below  the  Pyriformis  muscle,  descends 
beneath  the  Ghitens  maxtmut*  with  the  ecifttic  artery,  and  at  the  lowfr  border  of 
that  muscle  pusses  along  the  back  part  of  the  thJgh,  beneath  tlie  fiiacia  lata,  to  die 
lower  piirt  of  the  popliteal  reg;ion,  where  it  pierces  the  fascia  and  becomea 
cutaneous.  It  then  accompanies  the  external  saphenous  vein  below  tho  middle  of 
the  leg",  its  termina!  filaments  communicating  with  the  external  saphenous  nerve. 

The  branches  of  the  small  sciatic  nerve  are  muscular  (inferior  gluteal)  and 
cutaneous. 

The  inferior  gluteal  consist  of  several  large  branches  given  off  to  the  under 
surface  of  the  Gluteus  miiximuH,  near  its  lower  part. 

The  cutaneous  hranches  consist  of  two  groupjs,  internal  and  ascending. 

The  internal  cutaneous  hranr/tes  are  distributed  to  the  skin  at  the  upper  and 
inner  side  of  the  thigh,  on  its  posterior  aspect.  One  brunch,  longer  than  the  rei!t» 
the  inferior  pudendal,  curves  forward  below  the  tuber  iseliii,  pierces  the  fascia  lata 
on  the  outer  side  of  the  ramus  of  the  ischium,  and  is  distributed  to  tho  integument 
of  the  scrotum,  communicating  with  the  superficial  perineal  nerve. 

The  nxecMfiinff  cutaneous  hrauehcs  consist  of  two  or  three  filaments,  wliich 
turn  upwards  round  the  lower  border  of  the  Gluteus  maximus,  to  supply  llie 
integument  covering  its  surface.  One  or  two  filaments  occasioniJly  descend 
along  the  outer  side  of  tho  thigh,  supplying  the  integument  aa  far  as  the  midiUo 
of  that  region. 

Two  or  three  branches  are  given  off  from  tho  lesser  sciatic  nerve  as  it  descends 
beneath  the  fascia  of  the  thigh;  they  supply  the  integument  of  the  back  part  of 
the  thigh,  popliteal  region,  and  upper  part  of  the  leg. 

The  Gkeat  Sciatic  Nerve  supplies  nearly  the  whole  of  the  integument  of  the 
leg,  the  muscles  of  the  back  of  the  thigh,  and  those  of  the  leg  and  foot.  It  is  tlie 
largest  nervous  cord  in  the  body,  measuring  throe-quarters  of  an  inch  in  breadth, 
and  is  tho  continuation  of  the  lower  port  of  the  sacral  plexus.  It  passes  out  of 
the  pelvis  through  the  great  sacro-sciatic  foramen^  below  the  Pyriformis  muscle. 
It  descends  between  the  trochanter  major  and  tuberosity  of  the  ischium),  along  tJie 
back  part  of  tho  thigh  to  about  its  lower  third,  where  it  divides  into  two  large 
branches,  the  internal  and  external  popliteal  nerves. 

This  division  may  take  place  at  any  point  between  the  sacral  plexus  and  the 
lower  third  of  the  thigh.  When  the  division  occurs  at  the  plexus,  the  two  nerres 
descend  together,  side  l>y  side;  or  they  may  be  separated,  at  their  commencwncnt, 
by  the  interposition  of  part  or  the  whole  of  the  Pyriformis  mut*cle.  As  the  nerr© 
descends  along  the  back  of  the  thigh,  it  rests  at  first  upon  the  External  rotator 
muscles,  together  with  the  small  sciatic  nerve  and  artery,  being  covered  by  the 
Gluteus  maximusj  lower  down,  it  lies  upon  the  Adductor  magnus,  and  i»  covered 
by  the  long  head  of  the  Biceps. 

The  hram'hcs  of  the  nerve,  before  its  division,  are  articular  and  muscular. 

The  articular  branches  arise  from  tho  upper  part  of  the  nerve;  they  supply 
the  hip-joint,  perforating  its  filirous  capsule  i>o8t€riorly.  These  branchea  are 
sometimes  derived  from  the  sacral  plexus. 

The  muscular  branches  are  distribtited  to  the  Flexors  of  the  leg;  vix.,  the 
Biceps,  Semi  tend  inoaus,  and  Semimembranosuin,  and  a  branch  to  the  Adductor 
magnus.     These  braiiehes  are  given  otf  beneath  the  Biceps  muscle. 

The  Internal  Popliteal  Nerve,  the  larger  of  the  two  terminal  branches  of 
the  great  sciatic,  descends  along  the  back  part  of  the  thigh  through  the  middle 
of  the  popliteal  space,  to  the  lower  part  of  the  Popliteus  muscle,  where  it  paasM 
with  the  artery  beneath  tho  arch  of  tho  Soleus,  and  becomes  the  posterior  tibial. 
It  lies  at  first  very  superficial,  and  at  the  outer  side  of  the  popliteal  vessels; 
opposite  the  knee-joint,  it  is  in  close  relation  with  these  vessels,  and  croeaee  the 
artery  to  its  inn<?r  side. 

The  branches  of  this  nerve  are  nrticulnr,  muscular,  and  a  cutaneous  brancli,  Uie^ 
ejcternal  or  short  eapUenoua  nerve. 
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The  articular  hranche*^  usually  three  in  number,  supply  the  knee  joint;  two 
op  these  brant'hea  accompany  the  superior  and  hiferior  internal  articular  arteries ; 
nn«l  a  tiiinl,  the  azygos. 

The  musculnr  [tranches,  four  or  five  in  number,  arise  frf>m  the  nerve  as  it  lies 
between  tlie  two  heads  of  the  Gastrocnemius  muscle;  they  auppiy  that  muscle, 
the  Planturjs,  Soleus,  and  Popliteiis. 

The  exfernai  or  s/torf  saphenous  nerve  descends  between  the  two  heads  of 
the  Gastrocnemius  niuseloi,  and,  abtnit  the  middle  of  the  back  of  tlie  leg,  pierces 
the  deep  fascia,  and  recuiveH  a  canimuniuatin;|^  brrtnch  {cammuHicanH  peronei)  from 
the  external  popliteal  nerve.  The  nerve  then  continues  its  eourae  down  the  leg 
near  the  outer  margin  of  the  tcndo  Ac  hill  in,  in  company  with  tlie  external  sajihe- 
nous  vein,  windis  round  the  outer  miilleoluH,  aud  is  distriljuted  to  the  intcguuiejit 
along  the  outer  side  of  the  foot  and  little  toe,  communicating  on  the  dorsum  of 
the  foot  with  the  niusculo-cutaneous  nerve. 

The  posterior  (ilHal  nerve  comuiences  at  the  lower  border  of  the  Popliteus 
muscle,  and  passes  along  the  back  part  of  the  leg  with  the  posterior  tibial  vessels 
to  the  interval  between  the  inner  malleolua  and  the  heel,  where  it  divides  into  the 
external  and  internal  plantar  nerves.  It  lies  upon  the  deep  muscles  of  the  lefj, 
and  is  covered  by  the  deep  fascia,  the  superficial  muscles,  and  integument.  In 
the  upper  part  of  its  course,  it  lies  to  the  inner  side  of  the  posterior  tibial  artery; 
but  it  soon  crosses  that  vessel,  and  lies  to  its  outer  side  as  far  as  the  ankle.     In 

the  lower  third  of  the  leg,  it  is  placed 
29s.— The  Plantar  NerreB.  parallel   with  the  inner  margin  of  the 

tendo  Acliillis. 

The  branches  of  the  posterior  tibial 
nerve  are  muscular  and  plantar-cutaneous. 
The  muse  ft  far  hrnnehes  arise  either 
separately  or  by  a  common  trunk  from 
the  upper  part  of  the  nerve.  They  supply 
the  Tihinlia  jMTsticus,  Flexor  longua  digi- 
torum,  and  F!exor  longus  pollicia  muscles; 
the  branch  to  the  latter  muscle  accompa- 
nying the  peroneal  artery. 

The  plantar  cutaneous  branch  perfo- 
rates the  internal  annular  ligament,  and 
supplies  the  integument  of  the  heel  and 
inner  side  of  the  sole  of  the  foot. 

The  mternal  plantar  nerve  (fig.  2g5)t 
the  larger  of  the  two  terminal  branches 
of  the  posterior  tibial,  accompanies  the 
internal  plantar  ai-tery  along  the  inner 
side  of  the  foot.  From  its  origin  at  the 
inner  ankle  it  passes  forwards  between 
the  Abductor  pollicis  and  Flexor  brevis 
digitorum,  divides  opposite  the  bases  of 
the  metatarsal  hones  into  four  digital 
branchep.,  and  communicates  with  the 
external  plantar  nerve. 

Branches.  In  its  course,  tlie  internal 
plantar  nerve  gives  off  cutaneous  brancheSf 
which  pierce  the  plantjir  fascia,  and  supply 
"iRe  integument  of  the  sole  of  the  foot;  mitscular  brancfte.v,  which  supply  the 
Abductor  polHcia  and  Flexor  brevis  digitorum;  arfrcuhir  branches  t<i  the  artifu- 
lalions  of  the  tarsus  and  metatarsus;  and  /o»r  tUgital  branches.  These  pierce 
the  plantar  fascia  in  the  clefts  between  the  toes,  and  are  distributed  in  the 
following  manner:  The>>*^  supplies  the  inner  border  of  the  great  toe,  and  sends 
a  filament  to  the  Flexor  brevis  pollicis  muscle;  the  second  VX^wxtaXa?., \»  %\\\.^^ 
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the  adjacent  sides  of  the  great  and  second  toes,  sending  a  filament  to  the  first 
Luwiliirieal  muscle;  the  //rird  digital  branch  supplies  the  adjacent  sides  of  the 
second  and  tliird  toes,  and  the  second  Lumbrical  muscle j  the  fourth  supplies  the 
corresponding  sides  of  the  third  and  fourth  toes,  and  receives  a  communicating 
branch  from  the  external  plantar  nerve.  It  will  be  observed,  that  the  di.stribution 
of  these  branches  is  precisely  similar  to  that  of  the  median  nerve  in  the  hand. 
Each  dijjfital  nerve  gives  off  cutaneous  and  articular  filaments;  and  opposite  the 
hist  phalanx  sends  a  dorsal  brunch^  M-hich  supplies  the  structures  round  the  nail, 
the  continuation  of  the  nervo  being  distributed  to  the  b:»ll  of  the  toe. 

The  external  ptaniar  nerves  the  smaller  of  the  two,  completes  the  nenroos 
supply  to  the  struclures  of  the  foot,  being  distributed  to  the  little  toe  and  cme 
half  of  the  fourth^  as  well  as  to  most  of  the  deep  muscles,  its  distribution  being 
similar  to  that  of  the  ulnar  in  the  hand.  It  passes  obliquely  forwards  with  tlic 
external  plantar  artery  to  the  outer  side  of  the  foot,  lying  between  the  Flexor 
brevis  digttorum  and  Flexor  nceessorius;  and,  in  the  interval  between  the  former 
muscle  and  Abductor  minimi  digiti,  divides  into  a  superficial  and  a  deep  branch. 
Before  its  division,  it  supplies  the  Flexor  accessorius  and  Abductor  minimi 
digiti. 

The  superjrc  id  I  branch  separates  into  two  digital  nerves:  one,  the  smaller  of 
the  two,  supplies  the  outer  side  of  the  little  toe,  the  Flexor  bi-evis  minimi  digiti, 
and  the  two  inlerosHeous  muscles  of  the  fourth  metatarsal  space ;  the  other,  and 
larger  digital  brnnch,  snp|dies  the  ftdjoining  sides  of  the  fourth  and  fifth  toes,  and 
eomminiicates  with  the  iuterniil  plantar  nerve. 

The  deep  or  muscular  branch  at  companies  the  external  plantar  artery  into  the 
deep  part  of  the  sole  of  the  foot,  beneath  the  tendons  of  the  Flexor  muscles  and 
Adductor  poUicis,  and  supplies  all  the  Interossei  (except  those  in  the  fourtli 
iijL'tntarsal  space),  the  two  outer  LumbricalL'S,  the  Adductor  poliicis,  and  tlio 
Trnnsversus  jwdis. 

The  External  Pophfenl  or  Peroneal  Nerve,  about  one  half  the  size  of  the 
inlerna!  pojiliteal,  4lest:cnd8  obliquely  along  the  owtcr  side  of  the  popliteal  spsce 
to  the  fibula,  close  to  the  margin  of  the  Biceps  muscle.  It  is  easily  felt  beoeiUli 
the  skin  behind  the  head  of  the  fibula,  at  the  inner  side  of  the  tendon  of  the 
Biceps.  About  an  inch  below  the  head  of  the  fibtila,  it  pierces  the  origin  of 
the  Peroneus  longus,  and  divides  beneath  that  muscle  into  tlie  anterior  tibial 
and  musculo-cutaneous  nerves. 

The  branches  of  the  peroneal  nerve,  previous  to  its  division,  are  articular  and 
cutaneous. 

The  articular  branchen^  two  in  number,  accompany  the  superior  and  inferior 
external  articular  arteries  to  the  outer  side  of  the  knee.  The  upper  one  occaeion- 
ally  arises  from  the  great  sciatic  nerve  Ix'fore  its  bifurcation.  A  third  (recurrent) 
articular  nerve  is  given  off  at  the  point  of  division  of  the  peroneal  nerve;  it 
ascends  with  the  til>iiil  recurrent  artery  through  the  Tibialis  &nticu8  muscle  to 
the  front  of  the  knee,  which  it  supplies. 

The  ctilaneoint  branches^  two  or  three  in  number,  supply  the  integument  along 
the  back  part  and  outer  side  of  the  leg,  as  far  as  its  middle  or  lower  part;  one  of 
these,  larger  thnn  the  rest,  the  rommunicans  peroneiy  arises  near  the  head  of  the 
fibula,  crojises  the  external  head  of  the  Gastrocnemius  to  the  middle  of  the  leg, 
and  jdtins  with  the  external  saphenous.  This  nerve  oeeaeionally  exists  as  a  sepa- 
rate branch,  which  is  cmtiuued  down  as  far  as  the  lieel. 

The  Anterior  Tibial  Xerve  commences  at  the  bifurcation  of  the  peroneal  nerv«v 
between  the  fibula  and  upper  part  of  the  Peroneus  longus,  passes  obliquely  for- 
wards beneath  the  Extensor  longus  digitorum  to  the  fore  part  of  the  interoseeoas 
memlirane,  and  reaches  the  outer  side  of  the  mrterior  tibial  artery  above  the 
middle  of  the  leg;  it  then  descends  with  the  artery  to  the  front  of  the  ankle  joint, 
where  it  divides  into  an  external  and  an  internal  branch.  This  nerve  lies  at  first 
on  the  out-cr  side  of  the  anterior  tibial  artery,  then  in  front  of  it,  and  again  at  iii 
Oliver  side  at  tlie  ankle  juiui. 
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The  branches  of  the  anterior  tibial  nerve,  in  its  course  through  the  leg,  are  the 
muscular  nerves  to  the  Tibialis  anticus,  Extensor  longus  digitorum,  and  Extensor 
proprius  pollicis  muscles. 

The  external  or  tarsal  branch  of  the  anterior  tibial,  passes  outvirards  across 
the  tarsus,  beneath  the  Extensor  brevis  digitorum,  and,  having  become  ganglionic, 
like  the  posterior  intOTOsseous  nerve  at  the  wrist,  supplies  the  Extensor  brevis 
digitorum  and  the  articulations  of  the  tarsus  and  metatarsus. 

The  internal  branchy  the  continuation  of  the  nerve,  accompanies  the  dorsalis 
pedis  artery  along  the  inner  side  of  the  dorsum  of  the  foot,  and,  at  the  first  inter- 
osseous space,  divides  into  two  branches,  which  supply  the  adjacent  sides  of  the 
great  and  second  toes,  communicating  with  the  internal  division  of  the  musculo- 
cutaneous nerve. 

The  Musculo-  Cutaneous  Nerve  supplies  the  muscles  on  the  fibular  side  of  the 
leg,  and  the  integument  of  the  dorsum  of  the  foot.  It  passes  forwards  between 
the  Peronei  muscles  and  the  Extensor  longus  digitorum,  pierces  the  deep  fascia 
at  the  lower  third  of  the  leg,  on  its  front  and  outer  side,  and  divides  into  two 
branches.  This  nerve,  in  its  course  between  the  muscles,  gives  off  muscular 
branches  to  the  Peroneus  longus  and  brevis,  and  cutaneous  filaments  to  the  in- 
tegument of  the  lower  part  of  the  leg. 

The  internal  branch  of  the  musculo-cutaneous  nerve,  passes  in  front  of  the 
ankle  joint,  and  along  the  dorsum  of  the  foot,  supplying  the  inner  side  of  the 
great  toe,  and  the  adjoining  sides  of  the  second  and  third  toes.  It  also  supplies 
the  integument  of  the  inner  ankle  and  inner  side  of  the  foot,  communicating  with 
the  internal  saphenous  nerve,  and  joins  with  the  anterior  tibial  nerve,  between 
the  great  and  second  toes. 

The  external  branch,  the  larger,  passes  along  the  outer  side  of  the  dorsum  of 
the  foot,  to  be  distributed  to  the  adjoining  sides  of  the  third,  fourth,  and  fifth 
toes.  It  also  supplies  the  integument  of  the  outer  ankle  and  outer  side  of  the 
foot,  commanicating  with  the  short  saphenous  nerve. 

The  distribution  of  these  branches  of  the  musculo*cutaneous  nerve  will  be 
found  to  vary;  together,  they  supply  all  the  toes  excepting  the  outer  side  of  the 
little  toe,  and  the  adjoining  sides  of  the  great  and  second  toes. 
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THE  Sympatlaetic  Nerve  is  eo  called  from  the  opinion  entertained  tliat  througli 
it  is  pro(luc€^d  a  st/mpatJtt/  between  t!ic  uffec.tioiiH  of  distant  organs.  It 
consists  of  a  series  of  ganglia,  fonneetod  togetiier  l>y  intervening  cords,  extending 
on  eacii  side  of  the  vertebral  cohirnn  from  the  base  of  the  skull  to  the  coccyx,  ll 
mnj,  moreover,  be  trnced  up  into  the  head,  where  the  ganglia  (which  are  all  in 
connection  with  the  fifth  cranial  nerve)  occupy  spaces  between  the  cranial  and 
facial  bones.  These  two  gangllatcd  cordi*  lie  parallel  wilh  one  another  as  far  as  the 
sacrum,  on  which  bone  they  converge,  eoramunicaling  together  through  a  single 
ganglion  ignnfflion  impar),  jtluced  in  front  of  the  cnccyx.  Some  anatointstB  also 
Btatc  that  the  two  cords  arc  joined  at  their  cephalic  extremity,  through  a  ftinall 
ganglion  (tho  ganglion  of  Ribes),  situated  upon  the  anterior  coraraunicaling  artery. 
Moreover,  the  chains  of  opposite  sides  comniunic:ito  between  these  two  extremities 
in  several  parts,  by  means  of  the  nervous  eordM  that  arise  from  them. 

The  ganglia  arc  somewhat  less  numerous  than  the  vertebrn^;  thus  there  are 
only  three  in  the  cervical  region,  twelve  in  the  dorsal,  four  in  the  lumbar,  fire  in 
the  sacrab  and  one  in  the  coccygeal. 

The  sympathetic  nerve,  for  convenience  of  description,  may  be  tiividcd  into 
several  parts,  according  to  the  position  occupied  by  each  ;  and  the  number  of 
ganglia  of  which  each  part  is  composed,  may  be  thus  arranged: 
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Kach  ganglion  may  be  regarded  as  a  distinct  centre,  from  or  to  which  branehea 
pass  in  various  directions.  These  branches  may  be  thus  arranged  : — I,  Branches 
of  communication  between  llie  ganglia.  2.  Branches  of  comnmnication  with  the 
cerebral  or  spiual  nerves.  3.  IVimary  linmeljef  passing  to  be  distributed  to  the 
arteries  in  the  vicinity  of  (lie  gangliw,  and  to  the  viscera,  or  proceeding  to  other 
ganglia  placed  in  the  thorax,  abdomen,  or  pelvis. 

1.  The  branches  of  communication  between  the  ganglia  are  composed  of  gn*T 
and  white  nerve-fibres,  the  latter  being  cominuous  w  ith  those  fibres  of  the  spinal 
nerves  which  pass  to  the  ganglia. 

2.  The  branches  of  conimuntcation  between  the  ganglia  and  the  cerebral  or 
spinal  nerves,  also  consist  of  a  while  and  a  grey  portion;  the  former  proceeding 
from  the  spinal  nerve  fo  the  ganglion^  the  latter  passing /rom  tlte  ganglioa  to  tlie 
spinal  nerve. 

3.  The  primary  branchesi  of  distribution  also  consist  of  two  kinds  of  ncnre* 
fibres,  the  sympathetic  and  spinal.  Thoy  have  a  remarkable  tendency  to  (om 
intricate  plexuses,  which  encircle  the  blood-vessels,  and  are  conducted  by  them 
to  the  viscera.  The  greater  number,  however,  of  these  branches  pass  to  a  series 
of  visceral  ganglia:  these  are  ganglionic  masses,  of  variable  size,  situated  in  the 
large  cavities  of  the  trunk,  the  thorax,  and  al>domen;  and  are  connected  viih  the 
roots  of  the  great  arteries  of  the  viscera.  These  ganglia  are  single  and  un?yni- 
metrical,  and  are  called  the  cardiac  and  semilunar.  From  these  visceral  ganglia 
jjumerovis  plexuses  of  nerves  are  derived,  wliicli  entwine  round  the  blood-resH'lf, 
tituJ  are  conducted  by  ihttTDi  to  l\ve  \\sceYiv, 
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StMPATirETIC  NERVE. 


The  rephdlir  portion  of  the   syui pathetic,  consists  of  four  ^anjiliu. 
oplitliahTiIc  gnnglioir,      2.  The  f^pheno-palatiiio,  or  Meckel's  ganglion, 
otic,  or  ArnoklV  gimglion.     4.  The  submaxillary  ganglion. 

Tlu'He  have  been  already  described  in  connection  with  the  three  divisions  of 
tho  fifth  nerve. 

Cervical  Portion  of  the  SyMPATOETic. 

The  cerYical  portion  of  tlie  symputLctic  consists  of  tliree  ganglia  on  each  gtde» 
which  are  distinguished  according  to  their  position,  as  the  superior,  middle^  and 
inferior  cervical. 

The  SrrKKnac  Cervical  Gan«lion»  the  largest  of  the  three,  h  placed  opposite 
the  second  and  third  cervical  vertebra?,  and  sometimes  as  low  an  the  fourtii  or  fifth. 
It  is  of  a  reddish-grey  colour,  and  nsuolly  fusiform  in  shape:  sometimes  broad,  and 
occasionally  constricted  at  intervals,  so  as  to  give  rise  to  the  opinion,  that  it  con- 
sists of  tlie  I'unlescence  of  several  smaller  ganglia.  It  is  in  relation,  in  front,  wllli 
the  sheath  of  the  internsil  carotid  artery,  and  Internal  jugular  vein;  behind,  it  lies 
on  the  Rectus  capitis  antieus  maj(jr  nmscle. 

Its  branches  may  be  divided  into  superior,  inferior,  external,  internal,  aud 
anterior. 

The  superior  branch  appears  to  l>e  a  direct  continuation  of  the  ganglion.  It  is 
soft  ill  texture,  antl  of  a  reddish  colour.  It  ascends  by  i\w  side  of  the  internal 
carotid  artery,  and,  entering  the  carotid  canal  in  the  temporal  hone,  divides  into 
two  branches,  which  lie,  one  on  tho  outer,  and  the  other  on  the  inner  side,  uf  thai 
vessel. 

The  outer  branchy  the  larger  of  the  two,  distributes  filaments  to  the  internal 
carotid  artery,  and  fonns  thi^  earotid  plexus. 

The  iimrr  hranrh  also  distributes  filaments  to  the  Internal  carotid,  and,  cuo- 
tinuiug  uuwai'dH,  formii  the  cavernous  plexus. 

Carotid  Plexus. 

The  carotid  plexus  is  sitmited  on  tlie  outer  side  of  the  internal  carotM 
Fihnneiits  from  tliih  plexus  ocensiimally  fonn  a  sniall  gangliform  swelling  on  th^ 
under  surface  of  the  artery,  which  is  called  the  carotid  ganglion.  The  carotid 
plexus  communicates  with  the  Gasserian  ganglion,  with  the  sixth  nerve,  and 
spheuo-fmlatine  ganglion,  and  distributes  filaments  to  the  wall  of  the  cskTotid 
artery,  and  to  the  dura  mater  (Valentin). 

The  eomnnntitatiiKj  branches  with  the  sixth  nerve  consist  of  one  or  two  fiU- 
ments,  which  )oiii  that  nerve  as  it  lies  ujK»n  the  outer  side  of  the  internal  carotid- 
Other  filaments  are  also  connected  with  the  Gasserian  ganglion.  The  comniunicA^ 
tion  with  the  spheno-palatine  ganglion  is  effected  by  the  carotid  portion  of  tiii» 
Vidian  nerve,  which  passes  forwards,  through  the  cartilaginous  suhsttuice  filling 
the  foramen  lacerum  medium,  along  the  pterygoid  canal,  to  the  ^phcuu-palfttine 
ganglion.     In  this  canal  it  joins  the  petrosal  branch  of  the  Vidiau. 

Caveuxous  Plexus. 

The  cavernous  plexus  is  situated  below,  and  to  the  inner  side  of  that  part  of  tli«t 
internal  carotid,  which  is  placed  by  the  side  of  the  sella  TiU'cica,  in  the  cavemoiw 
sinus,  and  is  foiuuMl  chielly  by  the  internal  division  <»f  the  a.*5crnding  branch  from 
the  superior  cervical  ganglion.  It  comniuaicates  wilh  the  third,  fourth,  filth,  niid 
sixth  nerves,  and  willi  the  ophtlialmie  ganglion,  and  distributes  filaments  to  iJIm! 
wall  of  the  internal  carotid.  The  branch  of  communication  with  the  third  ncrwe 
joins  it  at  its  point  of  division;  the  branch  to  tlie  fourth  n<'rve  joins  it  ha  it  liei 
on  tho  outer  wall  of  the  cavernous  sinus ^'  othtr  filaments  are  connected  willi  ihc 
under  surface  of  the  trunk  of  Ihe  oidithahnic  nerve;  and  a  second  filament  of 
<"oninuinication  jidns  the  sixth  nerve. 

The    /i/«ment    of   conuectiou    with    the    ophthalmic  ganglion  ariaes  from 
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anterior  part  of  the  cavernous  plexas;  it  accompanies  the  nasal  nerve,  or  continues 
forwards  as  a  separate  branch. 

The  terminal  filaments  from  the  carotid  and  cavernous  plexuses  are  prolonged 
along  the  internal  carotid,  forming  plexuses  which  entwine  round  the  cerebral  and 
ophthalmic  arteries;  along  the  former  vessel  they  may  be  traced  on  to  the  pia 
mater;  along  the  latter,  into  the  orbit,  where  they  accompany  each  of  the  sub- 
divisions of  the  vessel,  a  separate  plexus  passing  with  the  arteria  centralis  retinae 
into  the  interior  of  the  eyeball. 

The  inferior  or  descending  branch  of  the  superior  cervical  ganglion  communi- 
cates with  the  middle  cervical  ganglion. 

The  external  branches  are  numerous,  and  communicate  with  the  cranial  nerves, 
and  with  the  four  upper  spinal  nerves.  Sometimes,  the  branch  to  the  fourth  spinal 
nerve  may  come  from  the  cord  connecting  the  upper  and  middle  cervical  ganglia. 
The  branches  of  communication  with  the  cranial  nerves  consist  of  delicate  filaments, 
which  pass  from  the  superior  cervical  ganglion  to  the  ganglion  of  the  trunk  of  the 
pneumogastric,  and  to  the  ninth  nerve.  A  separate  filament  from  the  cervical 
ganglion  subdivides  and  joins  the  petrosal  ganglion  of  the  glosso-pharypgeal,  and 
the  ganglion  of  the  root  of  the  pneumogastric  in  the  jugular  foramen. 

The  internal  branches  are  three  in  number:  pharyngeal,  laryngeal,  and  the 
superior  cardiac  nerve.  The  pharyngeal  branches  pass  inwards  to  the  side  of  the 
pharynx,  where  they  join  with  branches  from  the  pneumogastric,  glosso-phaiyn- 
geal,  and  external  laryngeal  nerves,  and  assist  in  forming  the  pharyngeal  plexus. 
The  laryngefJ  branches  unite  with  the  superior  laryngeal  nerve  and  its  branches. 

The  superior  cardiac  nerve  will  be  described  in  connection  with  the  other  cardiac 
nerves. 

The  anterior  branches  ramify  upon  the  external  carotid  artery  and  its  branches, 
forming  round  each  a  delicate  plexus,  on  the  nerves  composing  which  small 
ganglia  are  occasionally  found.  These  ganglia  have  been  named,  according  to 
their  position,  intercarotid  (one  placed  at  the  angle  of  bifurcation  of  the  common 
carotid),  lingual,  temporal,  and  pharyngeal.  The  plexuses  accompanying  some  of 
these  arteries  have  important  communications  with  other  nerves.  That  surround- 
ing the  external  carotid,  is  connected  with  the  digastric  branch  of  the  facial;  that 
surrounding  the  facial,  communicates  with  the  submaxillary  ganglion  by  one  or 
two  filaments;  and  that  accompanying  the  middle  meningeal  artery,  sends  ofiTsets 
which  pass  to  the  otic  ganglion  and  to  the  intumescentia  ganglioformis  of  the  facial 
nerve. 

The  Middle  Cebyical  Ganglion  (thyroid  ganglion)  is  the  smallest  of  the  three 
cervical  ganglia,  and  is  occasionally  altogether  wanting.  It  is  placed  opposite  the 
fifth  cervical  vertebra,  usually  upon,  or  close  to,  the  inferior  thyroid  artery;  hence 
the  name  *  thyroid  ganglion,'  assigned  to  it  by  Haller. 

Its  superior  branches  ascend  to  communicate  with  the  superior  cervical 
ganglion. 

Its  inferior  branches  descend  to  communicate  with  the  inferior  cervical 
ganglion. 

Its  external  branches  pass  outwards  to  join  the  fifth  and  sixth  spinal  nerves. 
These  branches  are  not  constantly  found. 

Its  internal  branches  are,  the  thyroid,  and  the  middle  cardiac  nerve. 

The  thyroid  branches  are  small  filaments,  which  accompany  the  inferior  thyroid 
artery  to  the  thyroid  gland;  they  communicate,  on  the  artery,  with  the  superior 
cardiac  nerve,  and,  in  the  gland,  with  branches  from  the  recurrent  and  external 
laryngeal  nerves. 

The  middle  cardiac  nerve  is  described  with  the  other  cardiac  nerves. 

The  Inferior  Cervical  Ganglion  is  situated  between  the  base  of  the  trans- 
verse process  of  the  last  cervical  vertebra  and  the  neck  of  the  first  rib,  on  the 
inner  side  of  the  superior  intercostal  artery.  Its  form  is  irregular;  it  is  larger  in 
size  than  the  preceding,  and  frequently  joined  with  the  first  thoracic  ganglion. 

Its  superior  branches  communicate  with  the  middle  cervical  %Mv^\ssa.. 
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Its  inferior  branches  descend,  some  in  front  of^  others  behind  the  subclavian 
artery,  to  join  the  first  thoracic  j^aii;:;lion.  TJje  mosst  iinporUvnt  ol'  these  brunchefi 
constitutes  the  inferior  fardiiic  nerve,  to  he  presently  descrihed. 

The  extental  branchefi  consit^t  of  sevenil  hlimients,  some  ot  which  communicate 
witii  the  sjeveiith  and  eighth  spinal  nerves;  others  accompany  the  vertebral 
artery  along  the  vertebral  canal,  forming  a  plexus  ronnd  the  vessel,  supplying 
it  with  lilaments,  and  eomuiunicating  witli  the  cervical  spinal  nerves  as  high  as 
the  fourth. 


Cahdiac  Nerves. 


J 


The  cai'diac  nerves  arc  three  in  nnmber  on  each  side:  superior,  middle,  and 
inferior,  one  being  derived  from  each  of  the  cervical  ganglia. 

The  superior  cardiac  nerve  (nervus  superfieialifi  cordis)  arises  by  two  or  more 
branches  from  the  superior  cervical  ganglion,  and  occasionally  n^ceives  a  filament 
from  the  cord  of  communication  between  the  first  and  second  cervical  ganglia. 
It  runs  down  the  neck  behind  tlie  common  carotid  artery,  lying  upon  the  LonguB 
colli  muscle;  and  crosses  in  front  of  the  inferior  thyroid  artery,  and  the  recurrent 
laryngeal  nerve. 

The  right  superior  cardiac  nervCy  at  the  root  of  the  neck,  passes  either  in  front 
of  or  behind  the  subclavian  arteiy,  and  along  the  arteria  innominata,  to  the  back 
part  of  the  arch  of  the  aorta*  where  it  joins  the  deep  cardiac  plexus.  This  nerre, 
in  its  course,  is  counected  with  other  branches  of  the  sympathetic;  about  th« 
middle  of  the  neck  it  receives  iilauient.s  from  the  ext^^-rnal  larj^ngeal  nerve;  lower 
down,  one  or  two  twigs  from  the  pneuniogastric ;  and  as  it  enters  the  thorax,  it 
joins  with  the  recurrent  laryngeal.  Filaments  from  this  nerve  accompany  llie 
inferior  thyroid  arti^ry  to  the  thyroid  gland. 

The  h'/t  superior  cardiac  fterre  runs  by  tlie  side  of  the  left  carotid  artery,  and 
in  front  of  the  arch  of  the  aorta^  to  the  snprrficial  cardiac  plexus;  it  oecaeionally 
passes  behind  the  aortii,  and  terminates  in  the  deep  cardiac  plexus. 

The  middle  cardiac  nerve  (nervus  cardiacus  mngnus),  the  largest  of  the  thrre, 
arises  from  the  middle  cervical  ganglion,  or  from  the  cord  l>ctween  the  middle 
and  inferior  ganglia.  On  the  right  side,  it  descends  behind  the  common  carotid 
artery;  and,  at  the  root  of  the  neck,  passes  either  in  front  of  or  behind  the  ««b- 
clavian  artery;  it  tfien  descends  on  the  trachea,  receives  a  few  tilamenti*  from  the 
recurrent  laryngeal  nerve,  and  joins  the  deep  cardiac  plexus.  In  the  neck,  it 
eonnnunicales  with  the  superior  cardiac  and  recurrent  laryngeal  nerves.  On  tli« 
left  side,  the  middle  cnnliae  nerve  enters  the  chest  between  the  left  carotid  and 
subclavian  arteries,  and  joins  the  left  side  of  the  deep  cardiac  plexus. 

The  ijij'erior  cardiac  nerve  (nervus  cardiacus  minor)  arises  from  the  inicrior 
cervical  or  first  thoracic  ganglion.  It  passes  down  behind  the  subclavian  arlcry, 
and  along  the  front  of  (he  trachea,  to  join  the  deep  cardiac  plexus.  It  comnmni- 
cates  freely  behind  the  subclavian  artery  with  the  recurrent  laryngeal  and  middle 
cardiac  nerves. 

The  ffreat  or  deep  cardiac  plerus  (plcrun  tnafjnus  profundus  —  Scarpa)  is 
situated  in  front  of  the  trachea  at  its  bifurcation,  above  the  point  of  division  of  tlie 
pulmonary  artery,  and  lichind  the  arch  of  the  a<irta.  It  is  formed  by  the  cardiac 
nerves  derived  from  the  cervical  ganglia  of  the  sympathetic,  and  the  cardiac 
branches  of  the  recurrent  Inryngeal  iind  [mruniogastrJc.  The  (Uily  cardiac  nervci 
which  do  not  enter  into  the  formation  of  this  plexus,  are  the  left  sujicrior  cardiac 
nerve,  and  the  left  inferior  cardiac  branch  from  the  pneuniogastric.  The  branchw 
derived  from  the  great  cardiac  plexus  form  the  p<>sterior  coronary  plexus,  and  part 
of  the  anterior  coronary  plexus;  whilst  a  few  filaments  proceed  to  the  putmonarf 
plexuses,  and  to  the  auricles  of  the  heart. 

The  branches  from  (he  rit^/it  .vif/pof  this  plexus  pass,  some  in  front  of  and  other* 
bchiml  the  right  piilmouary  artery;  the  former,  tlie  more  numerous,  transmit  a 
/ew/ilanjcnts  to  tho  anterior  pulraowwry  \Aexui*,  and  are  continued  along  the  trunk 
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of  the  pulmonary  artery,  to  form  part  of  the  anterior  coronary  plexus;  those 
behind  the  pulmonary  arteiy  distribute  a  few  filaments  to  the  right  auricle,  and 
form  part  of  the  posterior  coronary  plexus. 

The  branches  from  the  left  side  of  the  cardiac  plexus  distribute  a  few  filaments 
to  the  left  auricle  of  the  heart  and  the  anterior  pulmonary  plexus,  and  then  pass 
on  to  form  the  greater  part  of  the  posterior  coronary  plexus,  a  few  branches 
passing  to  the  superficial  cardiac  plexus. 

The  superficial  {anterior)  cardiac  plexus  lies  beneath  the  arch  of  the  aorta, 
in  front  of  the  right  pulmonary  artery.  It  is  formed  by  the  left  superior  cardiac 
nerve,  the  left  (and  occasionally  the  right)  inferior  cardiac  branches  of  the  pneu- 
mogastric,  and  filaments  from  tiie  deep  cardiac  plexus.  A  small  ganglion  (cardiac 
ganglion  of  Wrisberg)  is  occasionally  found  connected  with  these  nerves  at  their 
point  of  junction.  This  ganglion,  when  present,  is  situated  immediately  beneath 
the  arch  of  the  aorta,  on  the  right  side  of  the  ductus  arteriosus.  The  superficial 
cardiac  plexus  forms  the  chief  part  of  the  anterior  coronary  plexus,  and  several 
filaments  pass  along  the  pulmonary  artery  to  the  left  anterior  pulmonary  plexus. 

The  posterior  corotuiry  plexus  is  prolonged  chiefly  by  filaments  from  the  left  side 
of  the  deep  cardiac  plexus,  and  by  a  few  from  the  right  side.  It  surrounds  the 
branches  of  the  coronary  artery  at  the  back  of  the  heart,  and  its  filaments  are 
distribated  with  those  vessels  to  the  muscular  substance  of  the  ventricles. 

The  anterior  coronary  plexus  is  formed  chiefly  from  the  superficial  cardiac 
plexus,  but  receives  filaments  from  the  deep  cardiac  plexus.  Passing  forwards 
between  the  aorta  and  pulmonary  artery,  it  accompanies  the  right  coronary  artery 
on  the  anterior  surface  of  the  heart. 

Valentin  has  described  nervous  filaments  ramifying  under  the  endocardium; 
and  Remak  has  found,  in  several  mammalia,  numerous  small  ganglia  on  the  cardiac 
nerves,  both  on  the  surface  of  the  heart  and  in  its  muscular  substance.  The 
elaborate  dissections  lately  completed  by  Dr.  Robert  Lee  have  demonstrated  with- 
out any  doubt  the  existence  of  a  dense  mesh  of  nerves  distributed  both  to  the 
surface,  and  in  the  substance  of  the  heart,  having  numerous  ganglia  developed 
.  upon  them. 

Thoracic  Part  of  the  Sympathetic. 

The  thoracic  portion  of  the  sjrmpathetic  consists  of  a  series  of  ganglia,  which 
nsnally  correspond  in  number  to  that  of  the  vertebriB;  but,  from  the  occasional 
coalescence  of  two,  their  number  is  uncertain.  These  ganglia  are  placed  on 
each  side  of  the  spine,  resting  against  the  heads  of  the  ribs,  and  covered  by  the 
pleura  costalis:  the  last  two  are,  however,  anterior  to  the  rest,  being  placed  on 
the  side  of  the  bodies  of  the  vertebrae.  The  ganglia  are  small  in  size,  and  of  a 
greyish  colour.  The  first,  larger  than  the  rest,  is  of  an  elongated  form,  and 
usually  blended  with  the  last  cervical.  They  are  connected  together  by  cord-like 
prolongations  from  their  substance. 

The  external  branches  from  each  ganglion,  usually  two  in  number,  communicate 
with  each  of  the  dorsal  spinal  nerves. 

The  internal  branches  from  the  six  upper  ganglia  are  very  small:  they  supply 
filaments  to  the  thoracic  aorta  and  its  branches,  besides  small  branches  to  the 
bodies  of  the  vertebrae  and  their  ligaments.  Branches  from  the  third  and  fourth 
ganglia  form  part  of  the  posterior  pulmonary  plexus. 

The  internal  branches  from  the  six  lower  ganglia  are  large  and  white  in 
colour;  they  distribute  filaments  to  the  aorta,  and  unite  to  form  the  three  splanch- 
nic nerves.  These  are  named,  the  greats  the  lesser,  and  the  smallest  or  renal 
splanchnic. 

The  great  splanchnic  nerve  is  of  a  white  colour,  firm  in  texture,  and  bears  a 
marked  contrast  to  the  ganglionic  nerves.  It  is  formed  by  branches  from  the 
thoracic  ganglia  between  the  sixth  and  tenth,  receiving  filaments  (according  to 
Dr.  Beck)  from  all  the  thoracic  ganglia  above  the  ftixib..    Tl\«i*^  xwiXa  \«i\\»  \a 
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form  a  large  round  cord  of  consideraljle  size.  Ik  deaceuds  obliqaelj  inwards  in 
front  of  tlie  liodiL'S  of  the  vertebrae  nloog  tlio  posterior  inodifu«itiiiuin,  perf(»rates  the 
crus  of  tlje  Diajihragm.^  and  terminates  m  the  eemilunar  ganglion,  distributing 
filaments  to  tlic  renn!  plexus  and  suprarenal  capMule. 

The  lesser  splanchnic  nerve  is  formed  by  filaments  from  the  t^'nth  and 
eleventh  gangliii,  and  from  the  cord  between  them.  It  pierces  the  Diaphragm 
with  the  preceding  nerve,  and  joins  the  cccliac  plexus.  It  communicates  in  tbtt 
chest  with  the  great  splauchnic  nerve,  and  oceasiouully  scuds  filaments  to  ttra 
reoal  plexus. 

The  smallest  or  renal  splanchnic  nerve  arises  from  the  last  ganglion,  and 
piercing  the  Diaphragm,  terminates  in  the  renal  plexus  aiul  lower  part  of  the  ccciiac 
plexus.     It  occasionally  communicates  with  the  preceding  nerve. 

A  striking  analogy  appears  to  exist  between  the  splanchnic  and  the  cardiac 
nerves.  The  cardiac  nerves  are  three  in  number;  they  ariae  from  the  three 
cervical  ganglia^  and  are  distributed  to  a  large  and  important  organ  in  the  thoracic 
cavity.  The  splanchnic  nerves,  also  three  in  number,  are  connected  probably 
with  all  the  dorsal  ganglia,  and  are  distributed  to  important  organs  in  the 
abdominal  cavity. 

The  epigastric  or  solar  plexus  supplies  all  the  viscera  in  the  aMominal  cavity. 
It  consists  of  a  dense  network  of  nerves  and  ganglia,  situated  behind  the  stomach 
and  in  front  of  the  aorta  and  crura  of  the  Diaphragm.  It  surrounds  the  c^rljac 
axis  and  root  of  the  superior  niefientertc  artery,  extending  downwards  as  low  as 
the  pancreas,  and  outwards  to  the  suprarenal  capsules.  This  plexus,  and  the  ganglia 
connected  with  it,  receive  the  great  splanchnic  nerve  of  both  sides,  part  of  the 
lesser  Bplanchnic  nerves,  and  the  termination  of  the  right  pueumogastrtc.  It 
distributes  filaments,  which  accompany*  under  the  name  of  plexuses,  all  the  braacbe» 
from  the  front  of  the  abdominal  aorta. 

The  semilunar  ganfflia^  of  the  solar  plexus,  two  io  number,  one  on  each  side, 
arc  the  largctit  ganglia  in  the  body.  They  are  large  irregular  gangUform  roa^sfis, 
formed  by  the  aggregation  of  smaller  ganglia,  having  interspaces  between  them. 
They  arc  situated  Ity  the  side  of  the  coeliac  axis  and  superior  mesenteric  artery, 
close  to  the  suprarenal  capsules:  the  one  on  the  right  aide  lies  bcnentli  the  vent 
cava;  the  upper  part  of  each  gangliii>n  is  joineil  by  the  greater  and  lesser  splanch« 
nic  nerves,  and  to  the  inner  side  of  each  the  branches  of  the  solar  pluxuu  arc 
connected.     From  the  solar  plexus  are  derived  the  following: — 


Suprarenal  plexus. 
Renal  plexus. 

Superior  mesenteric  plexus. 
Spermatic  plexus. 
Inferior  mesenteric  plexus. 


Phrenic  or  Diaphragmatic  plexus. 
Coeliac  plexus. 
Gastric  plexus. 
Hepatic  plexus. 
Splenic  plexus. 

The  phrenic  plexus  accompanies  the  phrenic  artery  to  the  Diaphragm,  whirfi 
it  supplies,  some  filnmeeits  passing  to  tlie  su|U"arenal  capsule.  It  ai'ises  from 
upper  part  of  the  semilunar  ganglion,  and  is  larger  on  the  right  than  on  the  left 
side.  In  connection  with  this  plexus^  on  the  right  side,  at  its  point  of  junctioo 
witli  the  phrenic  nerve,  is  a  small  ganglion  (gangliou  diaphragmaticum).  This 
ganglion  is  placed  on  the  under  surface  of  the  Diaphragm,  near  tho  suprareoftl 
C4ipsute.  Its  branches  are  distributed  to  the  vena  cava,  suprarenal  capsule,  uul 
the  hepatic  plexus.     There  is  no  ganglion  on  the  left  side. 

The  suprarenal  plexus  is  formed  by  branches  from  the  solar  plexus,  from  the 
Bcrailunar  ganglion,  and  from  the  splanchnic  and  phrenic  nerves,  a  ganglion  being 
formed  at  the  point  of  junction  of  the  latter  nerve.  It  supplies  tlie  euprsrenal 
glaud.  The  branches  of  this  plexus  are  remtirkuble  for  their  large  size,  in  eoQH 
parison  with  the  size  of  the  organ  they  supply. 

The  renal  plexus  is  formed  by  filainentii  from  the  solar  plexos,  the  oater  p«rt 
of  the  semilunar  ganglion,  and  tho  aortic  plexus.  It  is  also  joined  by  til«iii«at« 
from  the  lesser  and   sinallesi  s\dtvncl\mc  ucrvea.     Tho  nerves  from  tlicso  eourcet* 
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fifteen  or  twenty  in  number,  have  numerous  ganglia  developed  upon  them.  They 
accompany  the  branches  of  the  renal  artery  into  the  kidney;  some  filaments  on 
the  right  side  being  distributed  to  the  vena  cava,  and  others  to  the  spermatic 
plexus,  on  both  sides. 

The  spermatic  plexus  is  derived  from  the  renal  plexus,  receiving  branches 
from  the  aortic  plexus.     It  accompanies  the  spermatic  vessels  to  the  testes. 

In  the  female,  the  ovarian  plexus  is  distributed  to  the  ovaries  and  fundus  of 
the  uterus. 

The  caliac  plexus,  of  large  size,  is  a  direct  continuation  from  the  solar  plexus : 
it  surrounds  the  cseliac  axis,  and  subdivides  into  the  gastric,  hepatic,  and  splenic 
plexuses.  It  receives  branches  from  one  or  more  of  the  splanchnic  nerves,  and, 
on  the  left  side,  a  filament  from  the  pneumogastric. 

The  gastric  plexus  accompanies  the  gastric  artery  along  the  lesser  curvature 
of  the  stomach,  and  joins  with  branches  from  the  left  pneumogastric  nerve.  It  is 
distributed  to  the  stomach. 

The  hepatic  plexus,  the  largest  offset  from  the  caeliac  plexus,  receives  filaments 
from  the  left  pneumogastric  and  right  phrenic  nerves.  It  accompanies  the  hepatic 
artery,  ramifying  in  the  substance  of  the  liver,  upon  its  branches,  and  upon  those 
of  the  vena  portse. 

Branches  from  this  plexus  accompany  all  the  divisions  of  the  hepatic  artery. 
Thus  there  is  a  pyloric  plexus  accompanying  the  pyloric  branch  of  the  hepatic, 
which  joins  with  the  gastric  plexus,  and  pneumogastric  nerves.  There  is  also  a 
gastro-duodenal  plexus,  which  subdivides  into  the  pancreatico-duodenal  plexus, 
which  accompanies  the  pancreatico-duodenal  artery,  to  supply  the  pancreas  and 
duodenum,  joining  with  branches  from  the  mesenteric  plexus;  and  a  gastro- 
epiploic plexus,  which  accompanies  the  right  gastro-epiploic  artery  along  the 
greater  curvature  of  the  stomach,  and  anastomoses  with  branches  from  the  splenic 
plexus.  A  cystic  plexus,  which  supplies  the  gall-bladder,  also  arises  from  the 
hepatic  plexus,  near  the  liver. 

The  splenic  plexus  is  formed  by  branches  from  the  right  and  left  semilunar 
ganglia,  and  from  the  right  pneumogastric  nerve.  It  accompanies  the  splenic 
artery  and  its  branches  to  the  substance  of  the  spleen,  giving  off,  in  its  course, 
filaments  to  the  pancreas  (pancreatic  plexus),  and  the  left  gastro-epiploic  plexus, 
which  accompanies  the  gastro-epiploica  sinistra  artery  along  the  convex  border  of 
the  stomach. 

The  superior  mesenteric  plexus  is  a  continuation  of  the  lower  part  of  the  great 
solar  plexus,  receiving  a  branch  from  the  junction  of  the  right  pneumogastric 
nerve  with  the  cseliac  plexus.  It  surrounds  the  superior  mesenteric  artery,  which 
it  accompanies  into  the  mesentery,  and  divides  into  a  number  of  secondary 
plexuses,  which  are  distributed  to  all  the  parts  supplied  by  the  artery,  viz., 
pancreatic  branches  to  the  pancreas;  intestinal  branches,  which  supply  the  whole 
of  the  small  intestine;  and  ileo-colic,  right  colic,  and  middle  colic  branches,  which 
supply  the  corresponding  parts  of  the  great  intestine.  The  nerves  composing 
this  plexus  are  white  in  colour,  and  firm  in  texture,  and  have  numerous  ganglia 
developed  upon  them  near  their  origin. 

The  aortic  plexus  is  formed  by  branches  derived,  on  each  side,  from  the  semi- 
lunar ganglia  and  renal  plexuses,  receiving  filaments  from  some  of  the  lumbar 
ganglia.  It  is  situated  upon  the  sides  and  front  of  the  aorta,  between  the  origins 
of  the  superior  and  inferior  mesenteric  arteries.  From  this  plexus  arise  the 
inferior  mesenteric,  part  of  the  spermatic,  and  the  hypogastric  plexuses ;  and  it 
distributes  filaments  to  the  inferior  vena  cava. 

The  inferior  mesenteric  plexus  is  derived  chiefly  from  the  lef^  side  of  the  aortic 
plexus.  It  surrounds  the  inferior  mesenteric  artery,  and  divides  into  a  number  of 
secondary  plexuses,  which  are  distributed  to  all  the  parts  supplied  by  the  artery, 
viz.,  the  left  colic  and  sigmoid  plexuses,  which  supply  the  descending  and  sigmoid 
flexure  of  the  colon;  and  the  superior  haemorrhoidal  plexus,  which  supplies  the 
upper  part  of  the  rectum,  and  joins  in  the  pelvis  wlUi  bt«XLcXi^  ix^xek  ^^  V^SX. 
hypogastric  plexus. 
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SYMPATHETIC  NERVE. 


TlTE    LtTiTBAR    PoRTION   OF    THE    STMPATnETIC. 

The  Itimbar  portion  of  the  sympatlietic  is  situated  iti  front  of  the  vertebral 
coluiun^  along  the  inner  nmrgin  of  the  Psoas  muscle.  It  consists  usually  of  four 
ganglia,  eonnceted  together  by  interganglionic  cot'ds.  The  ganglia  are  of  small 
size,  of  a  greyish  colour,  shaped  like  a  bartey-com,  and  placed  much  nearer  the 
median  line  than  the  tlioracic  ganglia. 

The  superior  and  inferior  branches  of  the  lumbar  ganglia,  serve  as  communi- 
cating l>ranche9  between  the  chain  of  ganglia  in  thia  region.  They  are  usually 
single,  and  of  a  white  colour. 

The  external  branches  communicate  with  the  lumbar  spinal  nerves.  From  the 
situation  of  the  lumbar  ganglia,  these  braiichee  are  longer  than  in  tlie  other 
rogiona.  They  are  usually  two  in  nwmber  for  each  ganglion,  and  accompany  the 
lumbar  arteries  around  the  sides  of  the  bodies  of  the  vertebras  pajssing  beneatli 
the  fibrous  arches  from  which  the  fil>res  of  the  Psoas  muscle  partly  arise. 

The  internal  branches  pasa  inwards,  in  front  of  the  aorta,  and  form  the  lumbar 
aortic  plexus,  already  described.  Other  branches  descend  in  front  of  the  common 
iliac  arteries,  and  join,  over  the  promontory  of  the  ajierum,  to  form  the  hypogastric 
plexus.  Numerous  delicate  fdaments  are  also  distributed  to  the  bodies  of  the 
vertebras,  and  the  ligaments  connecting  them. 


Pelvic  Portion  of  the  S^tipathetic. 

The  pelvic  portion  of  the  sympathetic  is  situated  in  front  of  the  sacrum,  along 
the  inner  side  of  the  anterior  sacral  foramina.  It  consists  of  four  or  five  small 
ganglia  on  each  side,  connected  together  by  interganglionic  cords.  Below,  tUeas 
cords  converge  and  unite  on  the  front  of  the  coccyx,  by  means  of  a  small  gauglioo 
(ganglion  impar). 

The  superior  and  inferior  branches^  are  the  cords  of  communication  between 
the  ganglia  above  and  below. 

The  external  branches,  exceedingly  short,  communicate  with  the  sacral  nenres. 
They  are  two  in  number  to  each  ganglion.  The  coccygeal  nerve  communicatesi 
either  with  the  last  suernl,  or  coccygeal  ganglion. 

The  internal  brnnckes  communicate,  on  the  front  of  the  sacrum,  with  the 
corresponding  branches  from  the  opposite  side;  some,  from  the  tirs^t  two  ganglia, 
pass  to  join  the  pelvic  plexus,  and  others  form  a  plexus,  which  accompanies  tko 
middle  sacral  artery. 

The  hi/poffastric  plexus  supplies  the  viscera  of  the  pelvic  cavity.  It  U  sitUAlAd 
in  front  of  the  promontory  of  the  sacrum,  between  the  two  common  iliac  nrteries, 
and  is  formed  by  the  union  of  numerous  lilaments,  which  det-cend  on  each  side 
from  the  aortic  plexus,  from  the  lumbar  ganglia,  and  from  the  first  two  sacral 
ganglia.  This  plexus  contains  no  ganglia,  aud  bifurcates,  lielow,  into  two  lateral 
portions,  which  form  the  inferior  hypogastric,  or  pelvic  plexuses. 
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Inferior  IIvpogastric,  or  Pelvic  Plexus. 


The  inferior  hypogastric,  or  pelvic  plexus,  is  situated  at  the  side  of  the  rectum 
and  bladder  in  the  male,  and  at  the  side  of  the  rectum,  vagina,  and  bladder,  iu 
the  femiilc.  It  is  formed  by  a  continuation  of  the  hypogastric  plexus,  by  branches 
from  the  second,  third,  and  fourth  sacral  nerves,  and  by  a  few  tilamenta  from  the 
sacral  ganglia.  At  the  point  of  junction  of  tliese  nerves,  small  ganglia  are  found. 
From  this  jdexus  numerous  branches  are  dielributt'd  to  all  the  viscera  of  tho 
pelvis.     They  accompany  the  branches  of  the  internal  iliac  m*t<?ry. 

The  inferior  hicmorrhoidal  plexus  arises  from  the  back  part  of  tlie  pel  vie 
plexus.  It  supplies  the  rectum,  joining  with  branches  of  the  superior  bteraorrhoidal 
plexus. 

Tho  vesical  plexns  arises  from  the  fore  part  of  the  jKilvic  plexus.  The  nerva 
composing  it  are  numerous,  aud  couUiti  a  lai-ge  proportion  of  spinal  nervc-tibnw. 
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Thej  accompany  the  vesical  arteries,  and  are  distributed  to  the  side  and  base  of 
the  bladder.  Numerous  filaments  also  pass  to  the  vesiculas  seminales,  and  vas 
deferens:  those  accompanying  the  vas  deferens  join,  on  the  spermatic  cord,  with 
branches  from  the  spermatic  plexus. 

The  prostatic  plexus  is  continued  from  the  lower  part  of  the  pelvic  plexus. 
The  nerves  composing  it  are  of  large  size.  They  are  distributed  to  the  prostate 
gland,  vesiculae  seminales,  and  erectile  structure  of  the  penis.  The  nerves  sup- 
plying the  erectile  structure  of  the  penis  consist  of  two  sets,  the  small  and  large 
cavernous  nerves.  They  are  slender  filaments,  which  arise  from  the  fore  part  of 
the  prostatic  plexus;  and  after  joining  with  branches  from  the  internal  pudic 
nerve,  pass  forwards  beneath  the  pubic  arch. 

The  small  cavernous  nerves  perforate  the  fibrous  covering  of  the  penis,  near 
its  roots. 

The  large  cavernous  nerve  passes  forwards  along  the  dorsum  of  the  penis,  joins 
with  the  dorsal  branch  of  the  pudic  nerve,  and  is  distributed  to  the  corpus  caver- 
nosum  and  sponginosum. 

The  vaginal  plexus  arises  from  the  lower  part  of  the  pelvic  plexus.  It  is  lost 
on  the  walls  of  the  vagina,  being  distributed  to  the  erectile  tissue  at  its  anterior 
part,  and  to  the  mucous  membrane.  The  nerves  composing  this  plexus  contain, 
like  the  vesicle,  a  large  proportion  of  spinal  nerve-fibres. 

The  uterine  nerves  arise  from  the  lower  part  of  the  hypogastric  plexus,  above 
the  point  where  the  branches  from  the  sacral  nerves  join  the  pelvic  plexus.  They 
accompany  the  uterine  arteries  to  the  side  of  the  organ  between  the  layers  of  the 
broad  ligament,  and  are  distributed  to  the  cervix  and  lower  part  of  the  body  of 
the  uterus,  penetrating  its  substance. 

Other  filaments  pass  separately  to  the  body  of  the  uterus  and  Fallopian  tube. 

Branches  from  the  hypogastric  plexus  accompany  the  uterine  arteries  into  the 
substance  of  the  uterus.  Upon  these  filaments  ganglionic  enlargements  are 
found.* 


For  a  detailed  account  of  the  supply  of  nerves  to  the  utenis,  and  for  a  description  of 
the  changes  which  these  nerves  and  their  ganglia  undergo  during  pregnancy,  the  reader 
is  referred  to  the  papers  on  *  The  Anatomy  of  the  Nerves  of  the  Uterus,*  published  by 
Dr.  Bobert  Lee. 


♦  This  description  of  the  sympathetic  nerve  accords  with  the  works  which  are  received 
an  standard  autnorities  in  anatomy :  but  when  the  result  of  Dr.  Robert  Lee'8  dissections 
sbflJl  have  been  published,  our  knowledge  of  the  distribution  of  the  sympathetic  system 
of  nerves  will  be  placed  upon  a  difierent  footing.  Dr.  Lee's  beautiful  dissections  of  the 
nerves  of  the  heart,  and  those  of  the  uterus,  have  been  long  known  to  anatomists.  Other 
preparations,  as  accurate  and  beautiful  as  these,  showing  the  communication  between  the 
pneumogastric  and  sympathetic,  and  the  supply  of  nerves  to  the  oesophagus,  stomach, 
and  some  other  viscera,  were  recently  exhibited  by  Dr.  Lee  to  the  College  of  Physicians ; 
and  it  may  be  anticipated  that  Dr.  Lee  will  soon  be  able  to  complete  and  publish  the 
account  of  the  whole  sympathetic  system. 
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'white  fibrous  tissue,  intermixed  with  a  much  smaller  proportion  of  yellow  elastic 
fibres,  the  amount  of  which  varies  in  different  parts.  The  fibro-arcolar  tissue  is  more 
abundant  in  the  deeper  layers  of  the  cutis,  where  it  is  dense  and  firm,  the  meshes 
being  large,  and  gradually  becoming  blended  with  the  subcutaneous  areolar  tissue; 
towards  the  surface,  the  fibres  become  finer  and  more  closely  interlaced,  the  most 
superficial  layer  being  covered  with  numerous  small,  conical,  vascular  eminences, 
the  papillas.  From  these  differences  in  the  structure  of  the  cutis  at  different 
parts,  it  is  usual  to  describe  it  as  consisting  of  two  layers;  the  deeper  layer  or 
corium,  and  the  superficial  or  papillary  layer. 

The  corium  consists  of  strong  interlacing  fibrous  bands,  composed  chiefly  of 
the  white  variety  of  fibrous  tissue;  but  containing,  also,  some  fibres  of  the  yellow 
elastic  tissue,  which  vary  in  amount  in  different  parts.  Towards  the  attached 
surface,  the  fasciculi  are  large  and  coarse;  and  the  areolae  left  by  their  interlacing 
large  and  occupied  by  adipose  tissue  and  the  sweat-glands.  This  element  of 
the  skin  becomes  gradually  blended  with  the  subcutaneous  areolar  tissue.  Towards 
the  free  surface,  the  fasciculi  are  much  finer,  and  they  have  a  closer  interlacing, 
the  roost  superficial  layers  consisting  of  a  transparent,  homogeneous  matrix  with 
imbedded  nuclei. 

The  corium  varies  in  thickness,  from  a  quarter  of  a  line  to  a  line  and  a  half,  in 
different  parts  of  the  body.  Thus,  it  is  thicker  in  the  more  exposed  regions,  as 
the  palm  of  the  hand  and  sole  of  the  foot;  on  the  posterior  aspect  of  the  body, 
than  the  front;  and  on  the  outer,  than  the  inner  side  of  the  limbs.  Li  the 
eyelids,  scrotum,  and  penis,  it  is  exceedingly  thin  and  delicate.  The  skin 
generally  is  thicker  in  the  male  than  in  the  female. 

The  areola  are  occupied  by  adipose  tissue,  hair  follicles,  and  the  sudoriferous 
and  sebaceous  glands;  they  are  the  channels  by  which  the  vessels  and  nerves  are 
distributed  to  the  more  superficial  strata  of  the  corium,  and  to  the  papillary 
layer. 

Unstriped  muscular  fibres  are  found  in  the  superficial  layers  of  the  corium, 
wherever  hairs  are  found;  and  in  the  subcutaneous  areolar  tissue  of  the  scrotum, 
penis,  perineum,  and  areolae  of  the  nipple.  In  the  latter  situations,  the  fibres  are 
arranged  in  bands,  closely  reticulated  and  dis]K>sed  in  superimposed  laminae. 

The  papillary  layer  is  situated  upon  the  free  surface  of  the  corium;  it  consists 
of  numerous  small,  highly  sensitive,  and  vascular  eminences,  the  papillae,  which 
rise  perpendicularly  from  its  surface,  and  form  the  essential  element  of  the  organ 
of  touch.  The  papillae  are  conical-shaped  eminences,  having  a  round  or  blunted 
extremity,  occasionally  divided  into  two  or  more  parts,  and  connected  by  t  heir 
base  with  the  free  surface  of  the  corium.  Their  average  length  is  about  y^o^^ 
of  an  inch,  and  they  measure  at  their  base  about  -g^th  of  an  inch  in  diameter. 
On  the  general  surface  of  the  body,  more  especially  in  those  parts  which  are 
endowed  with  slight  sensibility,  they  are  few  in  number,  short,  exceedingly  minute, 
and  irregularly  scattered  over  the  surface;  but  in  other  situations,  as  upon  the 
palmar  surface  of  the  hands  and  fingers,  upon  the  plantar  surface  of  the  feet  and 
toes,  and  around  the  nipple,  they  are  long,  of  large  size,  closely  aggregated 
together,  and  arranged  in  parallel  curved  lines,  forming  the  elevated  ridges  seen 
on  the  free  surface  of  the  epidermis.  In  these  ridges,  the  larger  papillte  are 
arranged  in  a  double  row,  with  smaller  papillae  between  them;  and  these  rows  are 
subdivided  into  small  square-shaped  masses  by  short  transverse  furrows  regularly 
disposed  in  the  centre  of  each  of  which  is  the  minute  orifice  of  the  duct  of  a 
sweat-gland.  No  papillae  exist  in  the  grooves  between  the  ridges.  In  structure, 
the  papillae  resemble  the  superficial  layer  of  the  cutis;  consisting  of  a  homogeneous 
tissue,  faintly  fibrillated,  and  containing  a  few  fine  elastic  fibres.  The  smaller 
papillae  contain  a  single  capillary  loop;  but  in  the  larger  the  vessels  are  convoluted 
to  a  greater  or  less  degree;  each  papilla  also  contains  one  or  more  nerve-fibres, 
but  the  mode  in  which  these  terminate  is  uncertain.  In  those  parts  in  which  the 
sense  of  touch  is  highly  developed,  as  in  the  lips  and  palm  of  the  hand,  the 
nerve-fibres  appear  to  have  some  intimate  connection  with  mi  on^-^evk^^^X^kA-^^ 


576 


ORGANS  OF  SENSK. 


not  unlike  a  Pacinian  corpuscle,  which  occupies  the  principal  part  of  the  Interior 
of  each  papilla,  named  '  tactile  eorpuacle."  The  nature  of  these  hodies  is*  obscurr. 
Wag-iier  described  (hem  as  oval-t^haped  Iwdie^,  made  up  of  superimposed  saccular 
lamina*,  presenting  some  resemblance  to  a  miiiature  fir-cone,  and  regarded  them  as 
directly  concerned  iu  the  sense  of  touch.  Kolliker  couaiders  that  the  central  part 
of  thepapilire  generally  consists  of  a  connective  tissue  more  homogeneous  than  that 
of  the  outer  part,  surrounded  by  a  sort  of  sheath  of  elastic  fibres^  and  he  believe* 
that  these  corpuscles  are  merely  a  variety  of  this  elructure.  The  nerve-fibres,  nc- 
cordin;^  to  thi8  observer,  run  up  in  a  waviuj;  course  to  the  corpuscle,  not  penetraling 
it,  but  formin*^  two  or  three  coiliS  round  it,  and  Ihiully  join  together  in  loopd. 
These  hodies  are  not  found  in  all  the  papillie;  but  from  (heir  existence  in  tliose 
parts  in  which  the  skin  is  highly  sensitive,  it  is  probable  tliat  they  are  specially 
concerned  in  the  sense  of  touch,  but  their  absence  from  the  papillje  of  other 
tactile  parts  shows  that  they  are  not  essential  to  this  sense.  No  lymphatics  haTe 
as  yet  been  discovered  in  the  pnpilh*?. 

The  epidermis^  or  cnficte  (.Hcarf-skin),  is  an  epithelial  structure,  accurately 
moulded  on  the  pupillary  layer  of  the  derma.  It  forms  a  defensive  covering  to 
the  surface  of  the  true  skin,  and  limits  the  evaporation  of  watery  vapour  from  il« 
free  surface.  It  varies  in  thickness  in  ditferent  parts.  Where  it  is  exposed  lu 
pressure  and  the  influence  of  the  atmosphere,  as  upon  the  palms  of  the  hand»  and 
soles  of  the  feet^  it  is  thick,  hard,  and  horny  in  texture;  whilst  that  which  lien  in 
contact  with  the  rest  of  the  body,  is  soft  and  cellular  in  structure.  The  deeper 
and  softer  layers  have  been  eallfd  the  rete  mucosum^  the  terra  rete  l)€ing  used 
from  the  deepest  layers  presenting,  when  isolated,  numerous  depressions,  or  com- 
plete apertures,  which  have  been  occupied  by  the  projecting  papillaj. 

The  free  surface  of  the  epidermis  is  marked  by  a  network  of  linear  furrows  of 
variable  size,  marking  out  the  surface  into  a  number  of  spaces  of  polygonal  or 
lozenge-shaped  form.  Home  of  these  furrows  are  hirge,  as  opposite  the  tlexures 
of  the  joints,  and  correspond  to  the  folds  in  the  dcniia  produced  by  their  move- 
ments. In  other  situations,  as  upon  the  back  of  the  hand,  (hey  are  exceedingly 
line,  and  intersect  one  another  at  various  augles:  upon  the  palmar  surface  of  the 
hand  and  fingers,  and  upon  the  sole,  those  lines  are  very  distinct,  and  hmvc  a 
curvilinear  arrangement,  and  depend  upon  the  large  size  and  peculiar  arrangeinenfr 
of  the  papillie  upon  which  the  epitlerinis  is  placed.  The  deep  surface  of  IImi 
epidermis  is  accurately  moulded  upou  the  papillary  layer  of  the  derma,  each 
papilla  being  invested  by  its  epidennic  sheath;  so  that  when  this  layer  is  removed 
by  maceration,  it  presents  a  nu miner  of  pits  or  depressions  corresponding  to  the 
elevations  of  the  papillfc,  as  well  as  the  fuiTows  left  in  the  intervals  l>etween  thero. 
Fine  tubular  prolongations  from  tliis  layer  are  continued  into  the  ducta  of  the 
sudoriferous  and  sebaceous  gbuuls.  In  structure,  the  epidermis  consists  of  flattened 
cells,  agglutiuated  together,  and  having  a  laminated  arrangement.  In  the  deeper 
layers  tlie  cells  are  large,  rounded  or  columnar,  and  filled  witlj  soft  opjique  content*. 
In  the  superJicinl  layers  the  cells  are  fiattened,  trans[>arent,  dry,  and  firm,  and  their 
contents  converted  into  a  kind  of  horny  matter.  The  difference  in  the  structure 
of  these  layers  is  dejiendent  upon  the  mode  of  growth  of  the  epidermi*.  As  ihn 
external  layers  desquamate,  from  their  being  constantly  suhjeoted  lo  mtrition,  they 
are  reproduced  from  beneath,  successive  layers  gradually  approaching  towards  the 
free  surface,  which,  in  their  turn,  die  and  are  cast  off". 

These  cells  are  developed  in  the  Hquor  sanguinis,  wliich  is  poured  out  on  the 
free  surface  of  the  derma;  they  con taiu  nuclei,  and  form  a  thin  stratum  of  cloaely- 
aggregated  nucleated  cells,  which  cover  the  entire  extent  of  the  papillary  layer* 
The  deepest  layer  of  cells,  according  to  KuHiker,  are  of  a  columnar  form,  and  arc 
arranged  perpendicularly  to  the  free  surface  of  the  derma,  forming  either  a  pingle 
or  a  double,  or  even  triple,  layer ;  the  larainaj  succeeding  these  are  composed  of 
cells  uf  a  more  rounded  form,  the  conteats  of  which  are  sol^  opaque,  granular,  and 
soluble  in  a<^'ctic  acid.  As  these  cells  anccessively  approach  the  surface  by  tlw» 
dereiopment  of  fresh  layers  fvotu  beneath,  they  assume  a  flattened  form  ttam  the 
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evaporation  of  their  fluid  contents,  and  finally  form  a  transparent,  dry,  mem- 
branous  scale,  lose  their  nuclei,  and  apparently  become  changed  in  their  chemical 
composition,  as  they  are  unaffected  now  by  acetic  acid. 

The  black  colour  of  the  skin  in  the  negro,  and  the  tawny  colour  among  some  of 
the  white  races,  is  due  to  the  presence  of  pigment  in  the  cells  of  the  cuticle. 
This  pigment  is  more  especially  distinct  in  the  cells  of  the  deeper  layer,  or  rete 
mncosum,  and  is  similar  to  that  found  in  the  choroid.  As  the  cells  approach  the 
surface  and  dessicate,  the  colour  becomes  partially  lost. 

The  arteries  which  supply  the  skin  divide  into  numerous  branches  in  the  sub- 
cutaneous tissue;  they  then  pass  through  the  areolae  of  the  corium,  and  divide 
into  a  dense  capillary  plexus,  which  supplies  the  sudoriferous  and  sebaceous 
glands  and  the  hair  follicles,  terminating  in  the  superficial  layers  of  the  corium, 
by  forming  a  capillary  network,  from  which  numerous  fine  branches  ascend  to 
the  papillsa. 

The  lymphatic  vessels  are  arranged  in  a  minute  plexiform  network  in  the 
snperficial  layers  of  the  corium,  where  they  become  interwoven  with  the  capillary 
and  nervous  plexuses;  they  are  especially  abundant  in  the  scrotum  and  round  the 
nipple. 

The  nerves  which  supply  the  skin  ascend  with  the  vessels  through  the  areolae 
of  the  deep  layers  of  the  corium  to  the  more  superficial  layers,  where  they  form  a 
minute  plexiform  mesh.  From  this  plexus,  the  primitive  nerve-fibres  pass  to  be 
distributed  to  the  papillae.  The  nerves  are  most  numerous  in  those  parts  which 
are  provided  with  the  greatest  sensibility. 

Appendages  of  the  Skin. 

The  appendages  of  the  skin  are,  the  nails,  the  hairs,  the  sudoriferous  and 
sebaceous  glands,  and  their  ducts. 

The  nails  and  hairs  are  peculiar  modifications  of  the  epidermis,  consisting 
essentially  of  the  same  cellular  structure  as  that  membrane. 

The  Nails  are  flattened  elastic  structures  of  a  homy  texture,  placed  upon  the 
dorsal  surface  of  the  terminal  phalanges  of  the  fingers  and  toes.  Each  nail  is 
convex  on  its  outer  surface,  concave  within,  and  is  implanted  by  a  portion  called 
the  root  into  a  groove  of  the  skin;  the  exposed  portion  is  called  the  body,  and  the 
anterior  extremity,  the  free  edge.  The  nail  has  a  very  firm  adhesion  to  the  cutis, 
being  accurately  moulded  upon  its  surface,  as  the  epidermis  is  in  other  parts. 
The  part  of  the  cutis  beneath  the  body  and  root  of  the  nail,  is  called  the  matrix, 
because  it  is  the  part  from  which  the  nail  is  produced.  Corresponding  to  the  body 
of  the  nail,  the  matrix  is  thick,  and  covered  with  large  highly  vascular  papillae, 
arranged  in  longitudinal  rows,  the  colour  of  which  is  seen  through  the  transparent 
tissue.  Behind  this,  near  the  root  of  the  nail,  the  papillae  are  small,  less  vascular, 
and  have  no  regular  arrangement;  hence,  the  portion  of  the  nail  corresponding  to 
this  part  is  of  a  whiter  colour,  and  called  lunula^  from  its  form. 

The  cuticle,  as  it  passes  forwards  on  the  dorsal  surface  of  the  finger,  is  attached 
to  the  surface  of  the  nail,  a  little  in  advance  of  its  root:  at  the  extremity  of  the 
finger,  it  is  connected  with  the  under  surface  of  the  nail,  a  little  behind  its  free 
edge.  The  cuticle  and  horny  structure  of  the  nail  (both  epidermic  structures), 
are  thus  directly  continuous  with  each  other.  The  nails,  in  structure,  consist  of 
cells  having  a  laminated  arrangement,  and  these  are  essentially  similar  to  those 
composing  the  epidermis.  The  deepest  layer  of  cells  which  lie  in  contact  with  the 
papillae  at  the  root  and  under  surface  of  the  nail,  are  of  elongated  form,  arranged 
perpendicularly  to  the  surface,  and  provided  with  nuclei;  those  which  succeed 
these,  are  of  a  rounded  or  polygonal  form,  the  more  superficial  ones  becoming 
broad,  thin,  and  fiattened,  and  so  closely  compacted  together  as  to  make  the  limits 
of  each  cell  very  indistinct. 

It  is  by  the  successive  growth  of  new  cells  at  the  root  and  under  surface  of  the 
body  of  the  nail,  that  it  advances  forwards,  and  malntaina  a  d\i«k  \i\vv<iVTw^9»,  ^>k^\». 
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at  tlie  same  time,  the  growth  of  the  nail  in  tlic  proper  direction  is  secured, 
these  cells  in  their  turn  become  disphiced  by  the  growth  of  new  cells,  they  assume 
a  flftttened  ionn,  taac  thiiir  nuclei,  and  fiually  become  closely  comipaeted  together 
into  u  lii-m,  deune,  horny  texture.  la  chemical  composition,  the  nails  resemble  the 
cpidermiB.  According  to  Mulder,  they  contain  a  somewhat  larger  proportion  of 
cnrbon  and  sulphur. 

The  Hairs  are  peculiar  modifications  of  the  epidermis,  and  consist  essentially 
of  the  same  structure  as  that  membrane.  They  are  found  on  nearly  every  part  of 
the  surface  of  the  body,  excepting  the  palras  of  the  hand)*  and  soles  of  the  feet, 
and  vary  much  in  lengtli,  thickness,  and  colour  in  ditTerent  parU  of  the  body,  an«l 
in  different  races  of  mankind.  In  some  pivrls  they  are  so  short  as  not  to  project 
l>eyond  the  follicle  contiiining  them;  in  other  parts,  as  upon  the  scalp,  they  are  of 
considerable  length;  along  the  margin  of  the  eyelids  and  upon  the  face,  they  are 
remarkable  for  their  thickness,  A  hair  consists  of  a  root^  the  part  Implanted  in 
the  skin;  the  *//«/>,  the  portion  projecting  from  its  surface,  and  the  point.  They 
generally  present  a  cylindrical  or  more  or  less  flattened  form,  and  a  reuiform  cot- 
line  upon  a  triiusverse  sectioo. 

The  root  of  the  hair  presents  a  bulbous  enlargement  at  its  extremity;  it  is 
whiter  in  colour,  and  softer  in  texture,  than  the  stem,  and  is  lodged  in  a  follicular 
involution  of  the  epidermis,  callcil  the  hmr-foUicle.  When  the  hair  is  of  csoo- 
siderable  length,  the  follicle  extends  into  the  suitcutancous  cellular  tissue.  The 
hair-follicle  is  bulbous  at  its  deep  extremity,  like  the  hair  which  it  contains,  ftod 
has  opening  into  it,  neai*  its  free  extremity,  the  orilices  of  the  ducts  of  one  or  mora 
sebaceous  glands.  In  structure,  the  hair-follJcle  consists  of  two  coats:  an  OQlor 
or  dermic,  and  an  inner  or  cutlcular.  The  outer  coat  is  formed  mainly  of  areolar 
tissue;  it  is  continuous  with  the  coriura,  is  highly  vascular,  and  supplied  by 
numerous  minute  nervous  Hlaraents.  The  inner  or  cuticular  lining  is  continuous 
with  the  epi<lermis,  and,  at  the  bottom  of  the  hair-follicle^  with  the  root  of  the  hair; 
this  cuticular  lining  resembles  the  epidermis  in  the  peculiar  ronnded  form  and  soft 
character  of  those  cells  which  Jie  in  contact  with  tlie  outer  coat  of  the  hair-lollicle, 
and  the  thin,  dry,  and  scaly  cliaj*actcr  of  those  which  lie  neai'  the  surface  of  the 
hair,  to  which  they  are  closely  adherent.  >Vlien  the  hair  is  plucked  from  iti 
follicle,  this  cuticular  lining  most  commonly  adheres  to  it,  and  forms  what  i* 
called  the  root-sheath.  At  the  bottom  of  each  hair-folliole  is  a  small  conicAi 
vascular  eminence  or  papilla,  similar  in  every  respect  to  those  found  upon  the 
surface  of  the  skin;  it  is  continuous  with  the  dermic  layer  of  the  follicle,  is  highly 
vascular,  and  probably  supplied  with  nervous  fibrils:  this  is  the  part  thmugh 
which  material  is  supplied  for  the  production  and  constant  growth  of  the  hair. 
The  root  of  the  hair  rests  ujion  this  conical  »ha|>ed  eminence,  and  is  continuous 
with  the  cuticulai-  lining  of  the  follicle  at  this  part.  It  consists  of  nucleated  cells, 
similar  in  every  respect  to  those  which  in  other  situations  form  the  epidenuie. 
These  cells  gradually  enlarge  as  they  are  pushed  upwards  into  the  soft  bulb,  and 
some  of  them  contain  pigment  granules,  which  either  exist  in  separate  cells, 
or  are  sepaj*ate,  but  aggregated  round  the  nucleus;  it  is  these  granules  which 
give  rise  to  ihe  colour  of  the  hair.  It  occasionally  happens  that  thede 
pigment  granules  completely  fill  the  cells  in  the  centre  of  the  bulb,  which  gi?e8 
rise  to  the  dark  tract  of  pigment  often  found,  of  greater  or  less  length,  in  the 
axis  of  the  hair. 

The  shaft  of  the  hair  consists  of  a  central  part  or  medulla,  the  fibroot 
part  of  tbe  hair,  and  the  cortex  externally.  The  medulla  occupies  die 
centre  of  the  shaft,  and  ceases  towards  the  point  of  the  hair.  It  is  asaally 
wanting  in  the  fine  hairs  covering  the  surf;R*e  of  the  body,  and  commonly 
in  tbose  of  the  head.  It  is  more  opswiue  and  deej>er  coloured  than  the  fibrous  part, 
and  consists  of  cells  containing  pigment  or  fut-granolcs.  The  fibrous  portico  uf 
the  hair  constitutes  the  chief  i>ai't  of  the  stem;  its  cells  are  elongated,  and  uniW 
to  form  flattened  fusiform  fibres.  These  also  contain  pigment  grajiules,  which 
asstitne  a  linear  arrangement.    The  cells  which  form  the  cortex  of  the  hairconaisl 
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of  a  single  layer  which  sarrounds  those  of  the  fibrous  layer;  they  are  converted 
into  thin  flat  scales,  having  an  imbricated  arrangement. 

The  Sebaceous  Glands  are  small,  sacculated,  glandular  organs,  lodged  in  the 
substance  of  the  corium,  or  subdermoid  tissue.  They  are  found  in  most  parts  of 
the  skin,  but  are  most  abundant  in  the  scalp  and  face;  they  are  also  very  numerous 
around  the  apertures  of  the  anus,  nosQ,  mouth,  and  external  ear ;  but  are  wanting 
in  the  palms  of  the  hands,  and  the  soles  of  the  feet.  Each  gland  consists  of  a 
single  duct,  more  or  less  capacious,  which  terminates  in  a  lobulated  pouch-like 
extremity.  The  basement  membrane  forming  the  wall  of  the  sac,  as  well  as  the 
duct,  is  lined  by  epithelium,  which  is  filled  with  particles  of  sebaceous  matter; 
and  this  becoming  detached  into  the  cavity  of  the  sac,  as  its  growth  is  renewed, 
constitutes  the  secretion.  The  sacculi  connected  with  each  duct  vary  in 
number  from  two  to  five,  or  even  twenty.  The  orifices  of  the  ducts  open  most 
frequently  into  the  hair-follicles,  but  occasionally  upon  the  general  surface.  On 
the  nose  and  face,  the  glands  are  of  large  size,  distinctly  lobulated,  and  often 
become  much  enlarged  from  the  accumulation  of  pent-up  secretion.  The  largest 
sebaceous  glands  are  those  found  in  the  eyelids,  the  Meibomian  glands. 

The  Sudoriferous  or  Sweat-Glands^  are  the  organs  by  which  a  large  portion 
of  the  aqueous  and  gaseous  materials  are  excreted  by  the  skin.  They  are  found 
in  almost  every  part  of  the  skin,  and  are  situated  in  small  pits  in  the  deep  parts 
of  the  corium,  or  in  the  subcutaneous  areolar  tissue,  surrounded  by  a  quantity  of 
adipose  tissue.  They  are  small,  lobular,  reddish  bodies,  consisting  of  one  or  more 
convoluted  tubuli,  from  which  the  efferent  duct  proceeds  upwards  through  the 
corium  and  cuticle,  and  opens  upon  the  surface  by  a  slightly  enlarged  orifice. 
The  efferent  duct,  as  it  passes  through  the  corium,  pursues,  for  a  short  distance, 
a  spiral  course,  becoming  straight  in  the  more  superficial  part  of  this  layer,  and 
opens  on  the  surface  of  the  cuticle  by  an  oblique  valve-like  aperture.  In  the 
parts  where  the  epidermis  is  thin,  the  ducts  are  finer  and  almost  straight  in  their 
course;  but  where  the  epidermis  is  thicker,  they  assume  again  a  spiral  arrange- 
ment, the  separate  windings  of  the  tube  being  as  close  and  as  regular  as  those  of 
a  common  screw.  The  spiral  course  of  these  ducts  is  especially  distinct  in  the 
thick  cuticle  of  the  palm  of  the  hand  and  sole  of  the  foot.  The  size  of  these  glands 
varies.  They  are  especially  large  in  those  regions  where  the  amount  of  perspi- 
ration is  great,  as  in  the  axillse,  where  they  form  a  thin  mammillated  layer  of  a 
reddish  colour,  which  corresponds  exactly  to  the  situation  of  the  hair  in  this 
region;  they  are  large,  also,  in  the  groin.  Their  number  varies.  They  are  most 
numerous  on  the  palm  of  the  hand,  presenting,  according  to  Krause,  2,800  orifices 
on  a  square  inch  of  the  integument,  and  are  rather  less  numerous  on  the  sole 
of  the  foot.  In  both  of  these  situations,  the  orifices  of  the  ducts  are  exceedingly 
regular,  and  correspond  to  the  small  transverse  grooves  which  intersect  the  ridges 
of  papillse.  In  other  situations  they  are  more  irregularly  scattered,  but  in  nearly 
equal  numbers  over  parts  including  the  same  extent  of  surface.  In  the  neck  and 
back  they  are  least  numerous,  their  number  amounting  to  417  on  the  square  inch 
(Krause).  Their  total  number  is  estimated  by  the  same  writer  at  2,381,248; 
and  supposing  the  aperture  of  each  gland  to  represent  a  surface  of  ^  of  a  line  in 
diameter,  he  calculates  that  the  whole  of  these  glands  would  present  an  evapo- 
rating surface  of  about  eight  square  inches.  Each  gland  consists  of  a  single  tube 
intricately  convoluted,  terminating  at  one  end  by  a  blind  extremity,  and  opening 
at  the  other  end  upon  the  surface  of  the  skin.  In  the  larger  glands,  this  single 
duct  usually  divides  and  subdivides  dichotomously;  the  smaller  ducts  ultimately 
terminating  in  short  csBcal  pouches,  rarely  anastomosing.  The  wall  of  the  duct  is 
thick;  the  width  of  the  canal  rarely  exceeding  one-third  of  its  diameter.  The 
tube,  both  in  the  gland  and  where  it  forms  the  excretory  duct,  consists  of  two 
layers:  an  outer,  formed  by  fine  areolar  tissue;  and  an  inner  layer  of  epithelium. 
The  external,  or  fibro-cellular  coat,  is  thin,  continuous  with  the  superficial  layer 
of  the  corium,  and  extends  only  as  high  as  the  surface  of  the  true  skin.  The 
epithelial  lining  is  much  thicker,  continuous  with  the  epidermv^,  wi^  «\syaft  ^wwx^ 
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the  spiral  portion  of  tlie  tube.  Wlien  tlie  cuticle  is  carefully  removed  from  the 
Burfiicc  of  the  cutis,  thfise  convoluted  tubes  of  ppidfrmis  may  l>r  drawn  out,  and 
form  nippte-shaped  projections  oo  its  under  surface.  According  to  KiiUiker,  a 
layer  of  non-striated  nioscular  fibres,  arranged  longitudinally,  is  found  betwe«>Q 
the  areolar  and  epithelial  coats  of  the  ducts  of  the  largrer  sweiit-glands,  as  in  the 
lixilta,  root  of  the  penis,  on  the  labia  majora,  and  round  the  anus. 

The  contents  of  the  smallor  sweat-glands  are  quite  fluid;  but  in  the  larger 
glands,  the  contents  are  semi-fluid  and  opaque,  and  contitin  a  number  of  coloured 
granules,  and  cells  which  appear  analogous  to  epithelial  cells. 

The  Tongue. 

The  tongue  is  the  organ  of  the  apecial  Bcnse  of  taste.  It  is  situated  in  the 
floor  of  the  raouth,  in  the  interval  between  the  two  lateral  portions  of  the  body  oi 

298.— Upper  Surface  of  the  Tongue. 
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the  lower  jaw.     Its  base,  or  root,  is  directed  backwards,  and  conne<!tod  with  the 
OS  hyoides  by  numeroiia  m\i8de8^  -w'vlYi  i\wi  li^v^VciUU  by  three  folds  of  mucotn 
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membrane,  which  fonn  the  glosso-epiglottic  ligaments,  and  with  the  soft  palate 
and  pharynx  by  means  of  the  anterior  and  posterior  pillars  of  the  fauces.  Its  apex 
or  tip,  thin  and  narrow,  is  directed  forwards  against  the  inner  surface  of  the 
lower  incisor  teeth.  The  under  surface  of  the  tongue  is  connected  with  the 
lower  jaw  by  the  Genio-hyo-glossi  muscles;  from  its  sides,  the  mucous  membrane 
is  reflected  to  the  inner  surface  of  the  gums;  and,  in  front,  a  distinct  fold  of  that 
membrane,  the  the  franum  lingtuB,  is  formed  beneath  its  under  surface. 

The  tip  of  the  tongue,  part  of  its  under  surface,  its  sides,  and  dorsum,  are 
free. 

The  dorsum  of  the  tongue  is  convex,  marked  along  the  middle  line  by  a  raphe, 
which  divides  it  into  two  symmetrical  halves;  and  this  raphe  terminates  behind, 
about  half  an  inch  from  the  base  of  the  organ,  a  little  in  front  of  a  deep  mucous 
follicle,  the  foramen  ccBcum,  The  anterior  two-thirds  of  this  surface  are  rough, 
and  covered  with  papillse;  the  posterior  third  is  more  smooth,  and  covered  by  the 
projecting  orifices  of  numerous  muciparous  glands. 

The  mttcous  membrane  invests  the  entire  extent  of  the  free  surface  of  the 
tongue.  On  the  under  surface  of  the  organ  it  is  thin  and  smooth,  and  may  be 
traced  on  either  side  of  the  fraenum,  through  the  ducts  of  the  submaxillary  glands; 
and  between  the  sides  of  the  tongue  and  the  lower  jaw,  through  the  ducts  of  the 
sublingual  glands.  As  it  passes  over  the  borders  of  the  organ,  it  gradually 
assumes  its  papillary  character. 

The  mucous  membrane  of  the  tongue  consists  of  structures  analogous  to  those 
of  the  skin,  nunely,  a  cutis  or  corium,  supporting  numerous  papitteBf  and  covered, 
as  well  as  the  papillae,  with  epithelium. 

The  cutis  is  tough,  but  thinner  and  less  dense  than  in  most  parts  of  the  skin, 
and  is  composed  of  similar  tissue.  It  contains  the  ramifications  of  the  numerous 
vessels  and  nerves  from  which  the  papillaB  are  supplied,  and  affords  insertion  to 
all  the  intrinsic  muscular  fibres  of  the  organ. 

The  papillsB  of  the  tongue  are  thickly  distributed  over  the  whole  of  its  upper 
surface,  giving  to  it  its  characteristic  roughness.  They  are  more  prominent  than 
those  of  the  skin,  standing  out  from  the  surface  like  the  villi  of  the  intestine. 
The  principal  varieties  are  the  papillae  maximae  (circumvallatae),  papillae  mediae 
(fungiformes),  and  papillae  minimae  (conicae  or  filiformes). 

The  papilla  maximee  (circumvallatae)  are  of  large  size,  and  vary  from  eight  to 
ten  in  number.  They  are  situated  at  the  back  part  of  the  dorsum  of  the  tongue, 
near  its  base,  forming  a  row  on  each  side,  which,  running  backwards  and  inwards, 
meet  in  the  middle  line,  like  the  two  lines  of  the  letter  A  inverted.  Each  papilla 
consists  of  a  central  flattened  projection  of  mucous  membrane,  circular  in  form, 
from  j^  to  -j^  of  an  inch  wide,  attached  to  the  bottom  of  a  cup-shaped  depression 
of  the  mucous  membrane;  the  exposed  part  being  covered  with  numerous  small 
papillae.  The  cup-shaped  depression  forms  a  kind  of  fossa  round  the  papilla, 
having  a  circular  margin  of  about  the  same  elevation,  covered  with  smaller  papillae. 
The  fissure  corresponding  to  the  papilla,  which  is  situated  at  the  junction  of  the 
two  lines  of  the  circum vallate  papillae,  is  so  large  and  deep,  that  the  name ybramen 
C€Bcum  has  been  applied  to  it.  In  the  smaller  papillae,  the  fissure  exists  only  on 
one  side. 

The  papilla  media  (fungiformes),  more  numerous  than  the  preceding,  are 
scattered  irregularly  and  sparingly  over  the  dorsum  of  the  tongue;  but  are  found 
chiefly  at  its  sides  and  apex.  They  are  easily  recognised,  among  the  other 
papillae,  by  their  large  size,  rounded  eminences,  and  deep  red  colour.  They  are 
narrow  at  their  attachment  to  the  tongue,  but  broad  and  rounded  at  their  free 
extremities,  and  covered  with  secondary  papillae.  Their  epithelial  investment  is 
very  thin. 

The  papilla  minima  (conicae — ^filiformes)  cover  the  anterior  two-thirds  of  the 
dorsum  of  the  tongue.  They  are  very  minute,  more  or  less  conical  or  filiform  in 
shape,  and  arranged  in  lines  corresponding  in  direction  with  the  two  rows  of  the 
papillae  circumvallatae;  excepting  at  the  apex  of  the  organ,  "wViet^  Vfc>Ka  ^vt^^VSss^^ 
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is  transverse.     The  filiform  papillra  are  of  a  whitish  tint,  owing  to  the  tliicl 
and  dentiity  of  their   epithelium ;    they   are  covered    with    numerous   secondary 
papilla;,   are   firmer  and   more   elliptic   than    the    papJUse    of  mucoua   membrane 
generally,  and  often  enologc  minute  hairs. 

Simple  papUifPf  similar  to  those  of  the  skin,  are  dispersed  very  unequally  among 
the  compound  forms,  and  exist  sparingly  on  the  surface  of  the  tongue  behind  the 
circumvallate  variety^  buried  umler  a  layer  of  epithelium. 

Structure  of  the  papilUe.  The  papilh-e  apparently  resemble  in  structure  tlioee 
of  the  culls,  consisting  of  a  cone-shaped  pnijeelion  of  homogeneous  tissue,  covered 
with  a  thick  layer  of  s([naraou8  epithelium,  and  contain  one  or  more  capillary 
loops,  amongst  wliich  nerves  are  distributed  in  great  abundance.  If  the  epilhelium 
is  removed,  it  will  be  found  that  they  are  not  simple  ju'ocesses  like  the  papiJlie  of 
the  skin,  for  the  surface  of  each  is  studded  with  minute  conical  processes  of  the 
mucous  membrane,  which  form  sfcondarj'  papilla?  (Todd  and  Bowman).  In  tluj 
papilhe  circumvallatfc,  the  nerves  are  numerous  and  o\'  large  size;  in  the  papilla 
fungiformes  they  are  also  numerous,  and  terminate  in  a  ptexiform  network,  from 
which  brush-like  branches  proceed;  iu  the  papilhe  filiformes,  their  mode  of  lef- 
mination  is  uncertnin. 

Besides  the  papiUte,  the  raucous  membrnne  of  the  tongue  ia  providod  with 
numerous  frtllicles  and  glands. 

The  Jal fides  are  fuuiid  scattered  over  its  entire  surface,  but  are  eepeciftUj 
numerous  between  tlic  papilhe  circumvallata*  and  the  epiglottis. 

The  mucous  gfanHs  (lingUMl),  similar  in  structure  tx>  the  labial  and  buccal,  arc 
found  chiefly  beneath  the  mucous  membrane  of  tlie  posterior  third  of  the  dorsum 
of  the  tongue.  There  ia  u  small  group  of  these  gland*  beneath  the  tip  of  the 
tongue,  a  few  along  the  borders  of  the  organ,  and  some  in  front  of  the  circum- 
vallate piipillai  projiH'ttng  into  the  ratisctdar  substance.  Their  duct:;*  open  either 
upon  the  surface,  or  into  the  depressions  round  the  largo  papilla?. 

The  epithelinm  is  of  the  scaly  variety  like  that  of  the  epidermis.  It  covers  the 
free  surface  of  the  tongue,  as  may  be  easily  demonstrated  by  maceration,  or  boiling, 
when  it  can  be  detached  entire:  it  is  much  thinner  than  in  the  skin:  the  intcrralrt 
between  the  large  papilla:^  are  not  filled  up  by  it,  but  each  pafulla  has  a  sepantte 
investment  from  root  to  summit.  The  deepest  cells  may  sometimes  be  detached 
as  a  separate  layer,  coiTespondiug  to  the  rete  nuicosum,  but  they  never  contain 
colouring  matter. 

The  tongue  consists  of  two  symmetrical  halves,  separated  from  each  other.  In 
the  middle  line,  by  a  fibrous  septum.  Each  half  is  composed  of  muscular  fibre* 
arranged  in  various  directions,  containing  much  interposed  fat,  and  supplied  by 
iretsels  and  nerves:  the  entire  organ  is  invcsti'd  by  mucous  membrane,  and  a  ^uh- 
mucous  fibrous  stratum.  The  latter  membrane  invests  the  greater  part  of  the 
surface  of  the  tt>ngue,  and  into  it  the  nmscular  fibres  ai*e  insert*'d  timt  pass  to  the 
surface.  It  is  thicker  behind  than  in  front,  and  ia  continuous  with  the  aheaths  of 
the  muscles  attached  to  it. 

The  Jibrous  septum  consists  of  a  vertical  layer  of  fibrous  tissue,  extending 
throughout  tlie  entire  length  of  the  middle  lino  of  the  tongue,  from  the  ba«  to 
the  apex.  It  is  thicker  behind  than  in  front,  and  occasionally  contains  a  small 
fibro-cai'tilage,  about  a  quarter  of  an  inch  in  length.  It  is  well  displayed  by 
making  a  vertical  section  across  the  organ.  Another  strong  fibrous  lamina,  termed 
the  htjo-glossal  memhrane,  connects  the  under  surface  of  the  base  of  the  tongue 
to  the  body  of  the  hyoid  bono.  This  mejubrane  receives,  in  front,  some  of  cIk> 
fibres  of  the  Geuio-hyo-glossi. 

Each  half  of  the  tongue  consists  of  extrinsic  and  intrinsic  muscles.  The  former 
have  1m  en  already  described;  they  are  the  Hyo-glossuSj  Genio-hyo-glossuiv  Stylo- 
glossus, Falato-gloBsuH,  and  part  of  the  Superior  tonstrictor.  The  intrin&ic  mvs- 
cles  aire  the  Superior  longitudinal.  Inferior  longitudinal,  and  Transverse. 

The  Kvperior  longihtdinal  jfihres  [Hngvalis  super^'ciaiis)  form  a  sqperfictal 
5^rafifm  of  obliijne  and  \ongiiudma\  feXit^a  on  the  upper  surface  of  the  organ, 
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arteries  of    the   tongue   are   derived  from   the    lingual,  the   facia!,   ftutl 


itteneath  the  mucous  membrane,  and  extend  from  the  apex  back  wards  to  the  hyoid 
bone,  the  inJivtdual  fibres  being  attached  in  their  course  to  the  Bubraucous  and 
glandular  structures. 

The  inferior  longitudinal  Jihres  are  formed  by  the  Lingualis  muscle,  already 
described  (p.  230). 

The  transverse ^bres  are  placed  between  the  two  preceding  layers;  they  ore 
intermixed  with  a  considerable  quantity  of  adipose  substance^  and  form  the  chief 
part  of  the  sultstance  of  the  organ.  Tliey  are  attached  internally  to  the  median 
fibrous  .septum;  and,  pfissinjn^  outwards,  the  posterior  onefi  taking  an  arched  courge, 
are  inserted  into  the  dorsum  and  margins  of  the  organ,  intersecting  the  other 
museijlar  tibres. 

The 
ascending  pharyngeal. 

The  fiprvfs  of  the  tonpue  are  three  in  number  in  each  half:  the  gustatory 
branch  of  the  fil'th,  which  is  distributed  to  the  paprllte  at  the  fore  part  and  sides 
of  the  tongue;  the  lingual  branch  of  the  glosso-pharyngeal,  %vhich  is  dis^triliuted 
to  the  mucous  membrane  at  the  base  and  side  of  the  tongue^  and  to  the  papilla; 
circumvaHata;;  and  the  hypoglossal  nerve,  which  is  distributed  to  the  muscular 
substance  of  the  tongue.  The  two  ibrmer  arc  nerves  of  common  sensation  and  of 
taste;  the  latter  is  the  motor  nerve  of  the  tongue. 

The  Nose. 

The  Nose  is  the  special  organ  of  the  sense  of  smell:  by  means  of  the  peculiar 
properties  of  its  nerves,  it  protects  the  lungs  from  the  inhalation  of  deleterious 
gases,  and  assists  the  organ  of  taste  in  discriminating  the  properties  of  food. 

The  organ  of  smell  consists  of  two  parts,  one  external,  the  nose;  the  other 
internal,  the  nasal  fossa?. 

The  nose  is  the  more  anterior  and  prominent  part  of  tlie  organ  of  smell.  It  is 
of  a  triangular  form,  directed  vertically  downwards,  and  projects  from  the  centre 
of  the  face,  immedtately  above  the  upper  lip.  Its  summit,  or  root,  is  connected 
directly  with  the  forehead.     Its  inferior  part,  the  baae  of  the  nose,  presents  two 

»99,  300. — Cartilages  of  the  Nose. 


Sfffin  from   helour 


Side  Viettf 


w*eLaltP9f  C. 


Su*<noiU  c. 


elliptle.n1  orifices,  the  nostrils,  separated  from  each  other  by  an  anfero-posterior 
iaptum,  the  columnar  The  margins  of  these  orilices  are  provided  with  a  number 
of  stiff  hairs,  or  vibrissa:,  which  arrest  the  passage  of  foreign  substances  carried 
•with  the  current  of  air  intended  for  respiration.    The  \ateta\  *uvfw«^*  o^  >\vvi.\\ft,^. 
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form,  by  their  union,  the  dor?uin,  the.  directinu  of  wliicli  varies  conshlemblj  Jn 
different  individuals.  The  doriium  termiiiatea  below  in  a  rouudcd  eminence,  the 
lobe  of  the  nose. 

The  nose  is  eomposct!  of  a  framework  of  bones  and  cartilages,  the  latter  being 
elighllj  iictt'd  njion  by  ciTtain  nmsoleH.  It  is  covered  externally  by  the  integument, 
intenially  by  mucous  mcmbnine,  and  supplied  with  vessels  and  Bervea, 

ThL«  boiii/  framework  occupies  the  upper  pjtrt  of  the  organ:  it  consists  of  the 
nasal  bones,  and  the  nasal  processes  of  tlic  superior  maxillary. 

The  cartilaginmts  framework  consists  of  five  pieces,  the  two  upper,  and  the 
two  lower  lateral  cartilages,  and  the  cartilage  of  the  septum. 

The  ttpjicr  la  feral  eartilage.s  are  eituated  below  the  freo  margin  of  the  nasal 
bones:  each  cartilage  is  flattened,  and  triangular  in  shape.  Its  ajiterior  margin  is 
thicker  thau  the  potjterior,  and  connected  with  the  Ilbro-cartilage  of  the  septum. 
Its  posterior  margin  is  attached  to  the  nasal  process  of  the  superior  maxillary  and 
nasal  bones.  Its  inferior  margin  is  connected  by  fibrous  tissue  with  the  lowo* 
lateral  cartilage:  one  surface  is  turned  outwards,  the  other  inwards  lowiu"d8  the 
nasal  cavity. 

The  (oiver  lateral  cartilages  are  two  thin,  flexible  plates,  situated  immediately 
below  the  preceding,  and  curved 

in  such  a  manner  as  to  form  the        3^,._Bones  and  Cartilages  of  Septum  of  N«e. 
inner  and  outer   walls   of   each  Right  bide, 

oriiice  of  the  nostril.  The  por- 
tion which  forms  the  inner  wall, 
thicker  than  the  rest,  is  loosely 
connected  with  the  same  part  of 
the  opposite  cartilage,  and  forms 
a  small  part  of  the  columna.  Its 
outer  extremity,  free,  rounded, 
and  projecting,  forms,  with  the 
tliickened  integument  and  sub- 
jacent tissue,  the  lobe  of  the 
nose.  The  part  which  forms  the 
outer  wall  is  curved  to  correspond 
with  the  ala  of  the  nose:  it  is 
oval  and  flattened, nnrrowbehind, 
where  it  is  connected  with  the 
nasal  process  of  the  superior 
maxilla  by  a  tough  fibrous 
membrane,  in  which  are  found 
three  or  four  small  cartilaginous  plates  (sesamoid  cartilages),  cartilagines  minorti. 
Above,  it  is  connected  to  the  upper  lateral  eartihige  and  front  part  of  the  cartila^ 
of  the  septum;  below,  it  is  separated  from  the  margin  of  the  nostril  by  dco»e 
cellular  tissue;  imd  in  front,  it  forms,  with  its  fellow,  the  prominence  of  the  tip 
of  the  nose. 

The  cartilage  of  the  septum  is  somewhat  triangular  in  form,  thicker  mi  its 
margins  than  at  its  centre,  and  completes  the  separation  between  the  nasal  foflMB 
in  front.  Its  ant^Tior  margin,  thickest  above,  is  connected  from  al>ove  down- 
w^ards  with  the  najsal  bones,  ihe  front  part  of  the  two  upper  lateral  cwtilages,  and 
the  inner  portirm  of  the  two  lower  lateral  cartilages.  It*  posterior  margin  is  con- 
nected w  ith  the  perpendicular  lamella  of  the  ethmoid;  its  inferior  margin  witli  the 
vomer  and  palate  processes  of  Ihe  superior  maxillary  bones. 

These  various  caj'tilages  are  connected  to  each  other,  and  to  the  bones,  hy  a 
tough  fibrous  membrane,  the  perichondrium,  which  allows  the  utmost  facility  of 
movement  between  them. 

The  muscles  of  the  nose  are  situated  immediately  beneath  the  integumeDi: 
they  arc  (on  each  side)  the  Pyramidalis  nasi,  the  Levator  labii  supcTiorifl  a]»({iw 
nasi,,  the  Dilatator  naris,  anterior  and  posterior,  the  Compressor  nasi,  the  C<Hi* 
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pressor  nariam  minor,  and  the  Depressor  alsB  nasi.  They  have  been  described 
above  (p.  215). 

The  integument  covering  the  dorsum  and  sides  of  the  nose  is  thin,  and  loosely 
connected  with  the  subjacent  parts;  but  where  it  forms  the  tip,  or  lobe,  and  the 
alse  of  the  nose,  it  is  thicker,  and  more  firmly  adherent.  It  is  furnished  with  a 
large  number  of  sebaceous  follicles,  the  orifices  of  which  are  usually  very  distinct. 

The  mucous  membrane,  lining  the  interior  of  the  nose,  is  continuous  with  the 
skin  externally,  and  with  that  which  lines  the  nasal  fossae  within. 

The  arteries  of  the  nose  are  the  lateralis  nasi,  from  the  facial,  and  the  nasal 
artery  of  the  septum,  from  the  superior  coronary,  which  supplies  the  alae  and 
septum;  the  sides  and  dorsum  being  supplied  from  the  nasal  branch  of  the 
ophthalmic  and  the  infraorbital. 

The  veins  of  the  nose  terminate  in  the  facial  and  ophthalmic. 

The  nerves  of  the  nose  are  branches  from  the  facial,  infraorbital,  and  infra- 
trochlear,  and  a  filament  from  the  nasal  branch  of  the  ophthalmic. 

Nasal  Fossje. 

The  nasal  fossae  are  two  irregular  cavities,  situated  in  the  middle  of  the  face, 
and  extending  from  before  backwards.  They  open  in  front  by  the  two  anterior 
nares,  and  terminate  in  the  pharynx,  behind,  by  the  posterior  nares.  The  boun- 
daries of  these  cavities,  and  the  openings  which  are  connected  with  them,  as  they 
exist  in  the  skeleton,  have  been  already  described  (pp.  78-80). 

The  mucous  membrane  lining  the  nasal  fossae  is  called  pituitary,  from  the 
nature  of  its  secretion;  or  Schneider ian,  from  Schneider,  the  first  anatomist  who 
showed  that  the  secretion  proceeded  from  the  mucous  membrane,  and  not,  as  was 
formerly  imagined,  from  the  brain.  It  is  intimately  adherent  to  the  periosteum, 
or  perichondrium,  over  which  it  lies.  It  is  continuous  externally  with  the  skin, 
through  the  anterior  nares,  and  with  the  mucous  membrane  of  the  pharynx, 
through  the  posterior  nares.  From  the  nasal  fossae  its  continuity  may  be  traced 
with  the  conjunctiva,  through  the  nasal  duct  and  lachrymal  canals;  with  the 
lining  membrane  of  the  tympanum  and  mastoid  cells,  tiirough  the  Eustachian 
tube ;  and  with  the  frontal,  ethmoidal,  and  sphenoidal  sinuses,  and  the  antrum 
maxillare,  through  the  several  openings  in  the  meatuses.  The  mucous  membrane 
is  thickest,  and  most  vascular,  over  the  turbinated  bones.  It  is  also  thick  over 
the  septum ;  but,  in  the  intervals  between  the  spongy  bones,  and  on  the  floor  of 
the  nasal  fossae,  it  is  very  thin.  Where  it  lines  the  various  sinuses  and  the  antrum 
maxillare,  it  is  thin  and  pale. 

The  surface  of  the  membrane  is  covered  with  a  layer  of  tesselated  epithelium, 
at  the  upper  part  of  the  nasal  fossae,  corresponding  with  the  distribution  of  the 
olfactory  nerve,  but  is  ciliated  throughout  the  rest  of  its  extent,  excepting  near 
the  aperture  of  the  nares. 

This  membrane  is  also  provided  with  a  nearly  continuous  layer  of  branched 
mucous  glands,  the  ducts  of  which  open  upon  its  surface.  They  are  most  nume- 
rous at  the  middle  and  back  parts  of  the  nasal  fossae,  and  largest  at  the  lower  and 
back  part  of  the  septum. 

Owing  to  the  great  thickness  of  this  membrane,  the  nasal  fossae  are  much  nar- 
rower, and  the  turbinated  bones,  especially  the  lower  ones,  appear  larger,  and  more 
prominent,  than  in  the  skeleton.  From  the  same  circumstance,  also,  the  various 
apertures  communicating  with  the  meatuses,  are  either  narrowed  or  completely 
closed. 

In  the  superior  meatus,  the  aperture  of  communication  with  the  posterior 
ethmoidal  cells  is  considerably  diminished  in  size,  and  the  spheno-palatine  foramen 
completely  covered  in. 

In  the  middle  meatus,  the  opening  of  the  infundlbulum  is  partially  hidden  by 
a  projecting  fold  of  mucous  membrane,  and  the  orifice  of  the  antrum  is  contracted 
to  a  small  circular  aperture,  much  narrower  than  in  the  skeletoii. 
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In  the  inferior  meatus^  the  orifice  of  the  nasal  duct  is  partially  hidden  by  ell 
a  single   or  dowljle   valvular  mucous  fold,  and   fhe  autcrior  palatine  canal  either 
completelj  closed  in,  or  a  tubular  cul-de-sac  of  mucous  membrane  is  continued  a 
Fhort  distance  into  it. 

In  the  roof\  the  opening  leading  to  the  sphenoidal  sinus  is  narrowod,  and  the 
apertures  in  the  cribriform  plate  of  the  ethmoid  completely  closed  in. 

The  arteries  of  the  ttasnl  foss^  are  th*'!  anterior  and  posterior  ethmoidal,  from 
the  ophtlmlniic,  wliich  supply  the  ethmtjidal  cells,  frontal  sinuses,  and  roof  of  the 
nose;  the  spheno-palatine,  from  the  internal  maxillary,  which  supplies  the  mueoiiB 
menihrane  covering?  the  s*ponp:y  l>ooe8,  the  meatiines^  and  .septum;  and  the  alveolar 
branch  of  the  internal  maxillary^  which  supplies  the  lining  membrane  of  the 
antrum.  The  ramificationa  of  these  vessels  form  a  close,  plexiform  network, 
beneath  and  in  the  substance  of  the  mucous  membrane. 

The  veins  of  the  nasal  fossa!  form  a  close  network  beneath  the  mucous  mem- 
brane. They  pass,  some  with  the  veins  accompanying  the  spheno-jmlatine  artery, 
through  the  fipbeno-palatine  fonimeii  ;  and  othi'is,  through  the  nlveolar  branch, 
join  the  facial  vein;  same  aceom[)any  the  etlimoiilal  arteries,  and  terminate  in  the 
ophtlialmic  vein ;  and,  lastly,  a  few  communicate  with  the  veins  in  the  interior  of 
the  skull,  through  the  foriunina 

in   the   cribriform   plate   of  the         ^ot. — Nerves  of  Septum  of  Nose.    Right  Side. 
ethmoid  bone,  und  the  foramen 
caecum. 

The  nerves  are,  the  olfactory, 
the  nasal  branch  of  the  ophthaU 
mie,  filaments  from  the  anterior 
dental  branch  of  the  superior 
maxillary,  the  Vidian,  naso.pala- 
tine,  descending  nnterior palatine, 
and  spheno-palatine  branches  of 
Meckers  ganglion. 

The  olfactari/,  the  special 
nerve  of  the  sense  of  smell,  is 
distributed  over  the  upper  third 
of  the  septum,  and  over  the  sur- 
face of  the  superior  and  middle 
spongy  bones. 

The  nasal  branch  of  the  oph- 
thalmic distributes  filaments  to   the   upper  and  anterior  part  of  the  septum,  ami 
outer  wall  of  the  nasal  fossa?. 

Filaments  from  the  anterior  dental  branch  of  the  sttperior  mwcillary  supplj 
the  inferior  meatus  and  inferior  turbinated  bone. 

The  Vidian  nerve  supplies  the  upper  and  back  part  of  the  septum,  and  supniof 
spongy  bone ;  and  the  upper  anterior  nasal   brimches  from   the   spheno-pali 
ganglion^  have  a  similar  distribution. 

The  naso-palfifine  nerve  supplies  the  middle  of  the  septum. 

The  larger^  or  anterior  palatine  nerve^  supi)lies  the  middle  and  lower  8{KWgJ 
bones. 


I 


I 


Tub  Eve. 


The  eyeball  is  contained  in  the  cavity  of  the  orbit.  In  this  situation  tt  ii 
securely  protected  from  injury,  whilst  ita  position  is  such  as  to  ensure  the  moel 
extensive  range  of  sight.  It  is  acted  upon  by  numerous  muscles,  by  which  it  i* 
capable  of  l>eing  directed  to  any  part,  supplied  by  vessels  and  nerves*  aod  U 
additionally  protected  in  front  by  several  appendages,  such  &&  the  eyebrow,  ejf 
lids,  etc. 

The  eyeball  is  spherical  in  form,  having  the  segment  of  a  smaller  and  more 
prominent  sphere  engrafted  m\>w\  \1b  utvttrior  ^art.     It  is  from  this  fimimrttitfTS 
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that  the  antero-posterior  diameter  of  the  eyeball,  which  measures  about  an  inch, 
exceeds  the  transverse  tlinmeter  by  about  »  line.  The  segiiieut  of  the  larmier 
ephere,  which  forms  about  five-sixths  of  the  globe,  is  opaque,  and  formed  by  the 
sclerotic,  the  tunic  of  protection  to  the  eyeball;  the  smaller  sphere,  which  forme 
the  reiriaiuing  sixth,  is  transparent,  and  formed  by  the  cornea.  The  axes  of  the 
eyeballs  are  nearly  parallel,  and  do  not  correspond  to  the  axes  of  the  orbits,  which 
are  directed  outwards.  The  optic  nerves  follow  the  direction  of  the  axes  of  the 
orbits,  and  enter  the  eyeball  a  little  to  their  inner  or  nasal  side.  The  eyeball 
is  compo(4cd  of  several  investing  tunics,  and  of  fluid  and  solid  refracting  media, 
called  hitmours. 

The  tunics  are  three  in  number: 

1.  Sclerotic  and  Cornea. 

2.  Choroid,  Iris,  and  Ciliiiry  Processes. 

3.  Retina. 

The  refracting  media,  or  humours,  are  also  three: 

Aqueous.  Crystalline  (lens)  and  Capsule.  Vitreous. 

The  sclerotic  and  cornea  form  the  external  tunic  of  the  eyeball;  they  are 
Cfsentially  fibrous  in  structure,  the  sclerotic  being  opaque,  and  forming  the  poste- 
rior tive-sixths  of  the  globe;  the  cornea,  which  forms  the  remaining  sixth,  being 
tranj^parent. 

The  Sclerotic  (<r/cKypo<f,  hard)  (fig.303)  has  received  its  name  from  its  extreme 
density  and  hardness;  it  is  a  firm,  unyielding,  fibrous  membrane,  serving  to  maiu- 

303.— A  Vortical  Section  of  the  Eyeball.    (Enlarged) 
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tain  the  form  of  the  globe.  It  is  much  thicfejr  behind  than  in  front.  Its  external 
mtrfaee  is  of  a  white  colour,  quite  pmooth,  except  nt  the  points  where  the  Recti 
and  Ohlifpii  muFclcH  are  inserted  into  if,  jind  covered,  for  part  of  its  extent,  by 
the  conjunctival  membrane;  hence,  the  whitenese"  and  brilliancy  of  the  front  of 
the  eyeball.  Its  inner  surface  is  stained  of  a  brown  colour,  marked  hy  grooves, 
in  which  are  lodged  the  ciliary  nerves,  and  connected  by  an  exceedingly  fine  cell- 
ular tissue  {lamitm  ftfma)  with  the  outer  surface  of  the  choroid.  Behind,  it  is 
pierced  by  the  optic  nerve  a  little  to  its  inner  or  nasal  s\de,Mv^\ftC:^>tt^^^^^lwy^^R^JOa. 
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the  fibrous  sheatli  of  the  nerve,  which  is  derived  from  the  diira  mater.  At  the 
point  where  the  optic  nerve  pasj'es  through  tlie  sclerotic,  tliis  menibr»ije  forms  a 
thin  cribriform  Iflniina  (the  lamina  crihrosa) ;  tlie  minute  oritices  in  thig  layer  &enre 
for  the  trfinsmipsion  of  the  nervous  filnmeiit.s,  and  the  fibrous  Bcpta  dividing  then 
from  one  another  nre  continuous  with  the  membranous  proceBscH  which  separate 
the  bundles  of  nervc-fibreg.  One  of  these  openings,  larger  than  the  rest,  occupies 
the  centre  of  the  himella;  it  is  called  the  portts  opticns,  and  transmits  the  arteri* 
centralis  retinoe  to  the  interior  of  the  eyeball.  Around  the  cribriform  lamella  are 
numerous  smaller  apertures  for  the  trausmission  of  the  ciiiary  vesw?lR  and  nerves. 
In  fronts  the  sclerotic  is  continuous  with  the  cornea  by  direct  continuity  of  tissue; 
but  the  opaque  eclerotic  overlaps  the  cornea  rather  more  on  its  outer  than  upon 
its  inner  surface. 

Structure.  The  sclerotic  is  formed  of  white  fibrous  tissue  intermixed  with  fine 
elastic  fibres,  and  fusiform  nucleated  cells.  These  are  aggregated  into  hundie«, 
which  are  arranged  chiefly  in  a  longiludiiial  direction^  It  yields  gelatin  oo 
boiling.  Its  vessels  are  not  mamerous,  the  capillaries  being  of  small  size,  uniting 
at  long  and  wide  intervals.     The  existence  of  nerves  in  it  is  doubtful. 

The  Cornea  is  the  projecting  transparent  part  of  the  external  tunic  of  the  eye- 
ball^ and  forms  the  anterior  sixth  of  the  globe.  It  is  not  quite  circular,  being  a 
little  broader  in  the  transverse  than  in  the  vertical  direction,  in  consequence  of 
the  sclerotic  overlapping  the  margin  above  and  below.  It  is  concavo-convex,  and 
projects  forwai'ds  from  the  sclerotic  in  the  same  manner  that  a  watch-glass  doea 
from  its  case.  Its  degree  of  curvature  varies  in  ditlerent  individuals,  and  in  the 
same  individual  at  diflerent  periods  of  life,  it  being  more  prominent  in  youth  than 
in  advanced  life,  when  it  becomes  tiattencd.  The  cornea  is  dense,  and  of 
uniform  thickness  throughout,  its  posterior  surl'ace  is  perfectly  circular  in 
outline,  and  exceeds  the  anterior  surface  slightly  in  extent,  from  the  latter  being 
overlapped  by  the  sclerotic. 

Structure.  The  cornea  consists  of  five  layers:  namely,  of  a  thick  central  fiVrtvuB 
etructure,  the  cornea  proper;  in  front  of  this  is  the  anterior  elastic  lamina,  covered 
by  the  conjunctiva;  behind,  the  posterior  elastic  lamina,  covered  by  the  lining 
mt'mlirane  of  the  anterior  chamber  of  tlie  eyeball. 

The  proper  sttbsiance  of  the  cornea  is  fibrous,  tough,  unyielding,  perfectly 
transparent,  and  continuous  with  the  sclerotic,  with  which  it  is  in  structure 
identical.  The  anastomosing  fusiform  cells  of  which  it  is  composed  are  arranged 
in  superimixjsed  flattened  laminte,  at  least  sixty  in  numl>er,  all  of  which  have  the 
same  direction,  the  contiguous  laminie  becoming  united  at  frequent  intervale. 
If  the  relative  |>osition  of  the  component  parts  of  this  tissue  is  in  any  way  altered, 
either  by  pressure  or  by  an  increase  of  its  natural  tension,  it  immediately  presenta 
an  opacjue  milky  appearance.  The  interstices  between  the  lamimic  are  tnbultfi 
and  usually  contain  a  small  amount  of  transparent  fluid. 

The  anterior  and  posterior  elastic  lamirup^  which  cover  the  proper  structore  <lf 
the  cornea  behind  and  in  front,  present  an  analogous  structure.  They  oonaiat 
of  a  hard,  elastic,  and  perfectly  transparent  homogeneous  membrane,  of  extreme 
thinness,  which  is  not  rendered  opaque  by  either  water,  alcohol,  or  acids.  This 
membrane  is  intimately  connected  by  means  of  a  fine  cellular  web  to  the  proper 
substance  of  the  cornea  both  in  front  and  behind.  Its  most  remarkable  property 
is  its  extreme  elasticity,  and  the  tendency  which  it  presents  to  curl  up,  or  roll 
upon  itself,  with  tlie  attached  surface  innennost,  when  separated  from  the  proper 
substance  of  the  cornea.  Its  use  appears  to  be  (as  suggested  by  Dr.  Jacob)» 
'  to  preserve  the  requisite  peraianent  correct  curvature  of  the  flaccid  Goraas 
proper.* 

The  conjunctival  epithelium,  wliich  covers  the  front  of  the  anterior  clastic 
lamina,  consists  of  two  or  three  layers  of  transparent  nucleated  cells,  the  dcepoiit 
being  of  an  oblong  form  and  placed  perpendicular  to  the  surface^  the  superficial 
ones  more  fiattened. 

The  epithelial  lining  of  the  tw\\icoua  chamber  covers  the  posterior  surface  of  the 
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osterior  elastfc  lamina.     It  consists  of  a  single  layer  of  polygonal  transparent 
I^DQcleated  cells^  similur  to  thos^  found  linmg  other  serous  cavities. 

Arteries  and  Nerves.  The  cornea  is  a  non-vascular  structure,  the  capillary 
vessels  terminating  in  loops  at  its  circumference.  Lymphatic  vessels  have  not 
as  yet  been  demanstrateil  in  it.  The  nerve»  are  nurnerooa,  twenty  or  thirty  in 
number:  they  are  derived  from  the  ciliary  nerves,  and  enter  the  laminated  sub- 
stance of  the  cornea.  They  ramify  throu*;liiout  its  substance  in  a  delicate  net- 
work. 

DUsection.  In  order  to  separate  the  sclerotic  and  cornea,  so  as  to  expose  the  second 
tunic,  the  eyeball  should  be  emersed  in  water  contained  in  a  small  vessel.  A  fold  of  the 
sclerotic  near  its  anterior  part  having  been  pinched  upj  an  operation  not  easily  performed, 
from  the  extreme  tension  of  the  membrane,  it  should  be  divided  with  a  pair  of  bhmt- 
pointed  scissors.  As  soon  as  the  choroid  is  exposed,  the  end  of  a  l)low-pii>e  should  be 
introduced  into  the  orihce,  and  a  stream  of  air  forced  into  it,  so  as  to  separate  the  alight 
cellular  connection  between  the  sclerotic  and  choroid.  The  sclerotic  should  now  be 
divided  around  its  entire  circumference,  and  may  be  removed  in  separate  portions.  The 
front  segment  being  then  drawn  forwards,  the  hantlle  of  the  scapel  should  l)e  pressed 
gently  against  it  at  its  connection  with  the  iris,  and  these  being  separated,  a  quantity  of 

Serfectly  transparent  fluid  will  escape  ;  this  is  the  aqueous  humour.  In  the  course  of  the 
issection,  the  ciliary  nerves  may  be  seen  lying  in  the  loose  cellular  tissue  between  the 
choroid  atid  sclerotic,  or  contained  in  delicate  grooves  on  the  inner  surface  of  the  latter 
membrane. 

304, — ^The  Choroid  and  Iris.    (Enlarged). 


Second  Tunic.  This  is  formed  by  the  choroid  behind  j  the  irla  and  ciliary  pro- 
oeflBCS  in  front;  and  by  the  ciliary  ligament,  and  Ciliary  muscle,  at  the  point  of 
junction  of  the  sclerotic  and  cornea. 

The  choroid  is  the  vascular  and  pi3;mcntary  tunic  of  the  eyeball,  investing  the 
posterior  tive-sixths  of  the  glol>e,  and  extending  as  far  forwards  as  the  cornea; 
the  ciliary  processes  being:  ap]>endages  of  the  choroid  developed  from  its  inner 
surface  in  front.  The  iris  Ih  the  circular  mutscular  septum,  which  hangs  vertically 
behind  the  cornea,  presenting  in  its  centre  a  large  circular  aperture,  the  pupil. 
The  ciliary  ligament  and  Ciliary  muscle  form  the  white  ring  observed  at  the 
point  where  the  choroid  and  iris  join  with  each  other,  and  with  the  sclerotic  and 
cornea. 
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The  Choroid  ia  a  thio,  htglily  vascular  membrane,  of  a  dark  brown,  or  chc 
late  colour,  which  invests  the  posterior  livc-Bixthfl  of  tho  central  part  of  the  globe. 
It  is  pierced  behind  by  the  optic  uervc,  and  t^rminntes  in  front  at  the  ciHiiry 
ligament,  where  it  bends  inwards,  and  forms  on  its  inner  surface  a  series  ot  folds, 
or  pluitin;5a,  the  ciliary  processes.  It  ib  thicker  behind  than  in  front.  Externally, 
it  is  connected  by  a  tine  cellular  web  {membrana  fusca)  with  the  inner  surfivc*;  of 
the  sclerotic.  Its  inner  surface  ia  smooth,  and  lies  in  contact  with  the  retina.  The 
choroid  is  composed  of  three  layers,  external,  middle,  and  internal. 

305. — ^The  Veins  of  the  Choroid,    (Enlarged). 


The  external  latjer  consists,  in  part,  of  the  larger  branches  of  the  short  ciliary 
arteries,  which  run  forwards  between  the  veins  before  they  bend  downwards  to 
terminate  on  the  inner  surface.  This  coat  is  formed,  however,  principally  of 
veins,  which  are  named,  from  their  distribution,  vente  vorticosfE.  They  converge 
to  four  or  five  e<iui-distant  trunks,  which  pierce  the  sclerotic  midway  between  the 
margin  of  the  cornea  and  t!ie  entrance  of  the  optic  nerve.  Interspersed  between 
the  vessels,  are  lodged  dark  star-shaped  pig:ment  cells,  the  fibrous  offsctft  from 
which,  communicating  with  similar  branchings  from  neighbouring  cells,  form  a 
delicate  net  work,  which,  towards  the  inner  surface  of  the  choroid,  loses  its  pig- 
mentary cliaracter. 

The  middle  layer  coosista  of  an  exceedingly  fine  capillary  plexus,  formed  by 
the  short  ciliary  vessels,  and  is  known  as  the  tunica  Rnyschinna,  Tlie  networi 
is  close,  and  finer  at  the  hinder  part  of  the  choroid  than  in  front.  About  half  an 
inch  behind  the  cornea,  its  meshes  become  larger,  and  are  continuous  with  ihott 
of  the  ciliary  process. 

The  internal,  or  pigmeniary  layers  is  a  delicate  membrane,  consisting  of  » 
fliugle  layer  of  hexagonal,  nucleated  cells,  loaded  with  pigment  granulea,  and 
applied  to  each  other,  so  as  to  resemble  a  tesseiated  pavement.  Each  cell 
contains  a  nucleus,  and  ia  filled  with  grains  of  pigment,  which  are  in  jjnratcr 
abundance  at  tho  circumference  of  the  cell.  In  perfect  albinos  this  epithelium 
contains  no  pigment,  and  none  ia  present  in  the  star-shaped  cells  found  in  iW 
other  layers  of  the  choroid. 

The  ciliary  processes  should  1»e  next  examined:  they  may  be  exposed,  either  by  di 
the  iris  from  ita  connection  with  the  ciliary  Ugament,  or  by  makiog  a  iranaveme 
the  globe,  and  examining  them  from  behind. 

Tho  Ciliary  processes  are  formed  by   the  plaiting  or  folding   inwards  of 
midtiie  and  internal  la)'era  of  thie  choroid,  at  its  anterior  margin,  and  are  nsoelved 
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between  corresponding  foldings  of  tlie  suspensory  ligament  of  the  lens,  thus 
c^<tabli8hing  a  communication  between  the  choroid  and  inner  tunic  of  tlio  eye. 
Tiiey  are  arranged  in  a  circle,  behind  tiie  irb,  round  tho  margin  of  the  lena. 
They  vary  between  sixty  and  eighty  in  number,  He  side  by  side,  and  may  be 
divided  into  large  and  small;  the  kttcr,  consisting  of  about  one-third  of  the  entire 
number  ai'e  situated  in  the  spaces  between  the  former,  but  without  regular  alter- 
nation.    The  larger  processes  are  each  about  one-tenth  of  au  inch  in  length,  and 


306. — The  Arteries  of  the  Choroid  and  Iris. 
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hemispherical  in  shape^  their  periphery  being  attached  to  tlic  ciliary  ligament,  and 
continuous  with  the  middle  and  inner  layers  of  the  choroid;  the  npposjie  margin 
is  free^  and  rests  upon  the  circumference  of  the  leu?.  Tlieir  anterior  surface  is 
turned  towards  the  back  of  the  iris,  with  tho  eircumfercnce  of  which  it  is  con- 
tinuous. The  posterior  surface  is  closely  connected  with  the  suepenBory  ligament 
of  the  lens. 

Structnre.  The  ciliary  processes  are  similar  in  structure  to  the  choroid :  tho 
vessels  are  larger,  having  chiefly  a  longitudinal  direction.  Externally  they  are 
covered  with  several  layers  of  pigment-cella ;  the  component  cells  are  small, 
rounded,  and  full  of  pigment  granules. 

The  Iris  {irisy  a  rainbow),  has  received  its  name  from  its  various  colour 
in  different  individuals.  It  is  a  thin,  circular-shaped,  contractile  enrtain, 
suspended  in  the  aqueous  honiour  behind  the  cornea,  and  in  front  of  tlie  lens, 
being  perforated  at  the  na>sal  side  of  its  centre  by  a  circular  aperture,  the 
pupil,  for  the  transmission  of  light*  By  its  circumference  it  is  intimately 
connected  with  the  choroid;  externuJly  to  this  is  the  ciliary  ligiiment,  by 
which  it  is  connected  to  the  sclerotic  and  cornea ;  its  inner  edge  forma  the 
margin  of  tlie  pupil ;  its  surfaces  are  flattened,  and  look  forwards  and  backwards, 
the  anterior  surface  towards  the  cornea,  the  posteiior  towards  the  ciliary  processes 
and  lens.  The  anterior  surface  is  variously  coloured  in  dilTerent  individuals,  and 
marked  by  lines  which  converge  towards  the  pupil.  The  jjosterior  Furfuce  is  of  a 
deep  purple  tint,  from  being  covered  by  dark  pigment;  it  is  hence  named  uvea, 
from  its  resemblance  in  colour  to  a  ripe  grape. 

Structure,  The  iris  is  com|M>8ed  of  a  fibrous  stroma,  muscular  fibres,  and  pigment 
celb. 

TheJihroHs  stroma  consists  of  fine,  delicate  bundles  of  fibrous  tissue,  which  have 
a  circular  direction  at  the  circumference;  but  the  ckleC  niQ&%  T^\tt.\ei  \ts^«5^'^^'& 
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pupil.     They  form,  by  ilieir  interlaccmont,  a  delicate  meeh,  in  winch  the  pigment 
cells,  vessels,  and  nerves  are  eontained. 

The  musctdnr  Jibre  is  involuntary,  and  consistB  of  circular  and  radiating  fibres. 
The  circular  Jibres  (sphincter  of  the  pupil),  surround  the  miirgin  of  the  pupil  on 
the  posterior  surface  of  the  iris,  like  a  sphincter,  forming  a  narrow  bantl,  ahoul 
one-thirtieth  of  an  inch  iu  width ;  those  near  the  free  margin  being  closely 
aggregated ;  those  more  external  somewhat  separated,  and  forming  less  complete 
circles.  The  radiating  Jibres  (dilator  of  t!ie  pupit)  converge  from  the  circum- 
ference towards  the  centre,  and  blend  with  the  circular  fibres  near  the  margin  of 
the  pupil. 

The  pigment  cells  are  found  in  the  stroma  of  the  iris,  and  also  as  a  distinct  layer 
on  its  anterior  and  posterior  surfaces.  In  the  stroma,  the  cells  are  ramified,  and 
contain  yellow  or  brown  pigment,  according  to  the  colour  of  the  eye.  On  the  front 
of  the  iris,  there  ia  a  single  layer  of  oval  or  rounded  cells,  with  branching  ofifdeta. 
On  the  back  of  the  iris,  there  are  several  layers  of  smuU,  round  cells,  filled  with 
dark  pigment*  This  layer  is  continuous  with  the  pigmentary  covering  ot  the 
ciliary  processes. 

The  arteries  of  the  iris  are  derived  from  the  long  and  anterior  ciliary,  and  from 
the  vessels  of  the  ciliary  processes. 

Membrana  pupillaris.  In  the  fcetuSy  the  pupil  is  closed  by  a  delicate,  transparent 
vaacular  membrane,  the  raerahraua  pupillaris,  which  divides  the  space  in  which  the 
iris  is  suspended  into  two  distinct  chambers.  This  membrane  contains  numerous 
minute  vessels  continued  from  the  margin  of  the  iris  to  those  on  the  front  part  of 
the  capsule  of  tiie  lens.  Tiiese  vessels  have  a  looped  tirrangcment,  converging 
towards  each  other  without  anastomosing.  Between  the  seventh  and  eighth  mouth, 
the  membrane  begins  to  disappear,  by  its  gradual  absorption  from  the  caitre 
towards  the  circumference,  and  at  birth  only  a  few  fragments  remain.  It  is  said 
Bomotimea  to  remain  perraaneufc,  and  produce  blindness. 

The  Ciliary  ligament  is  a  narrow  ring  of  circular  fibres,  about  ono-forlieth  of 
an  inch  thick,  and  of  a  whitish  colour,  which  serves  to  connect  the  external  and 
middle  tuutcs  of  the  eye.  It  is  placed  around  the  circumference  of  the  iris,  at  its 
point  of  connection  with  the  external  layer  of  the  choroid,  the  cornea,  and  sclei>ottc* 
Its  component  fibres  are  delicate,  and  resemble  those  of  elastic  tissue.  At  this  point 
of  couuection  with  the  ijclerotic  a  minnto  canal  is  situated  between  the  two,  called 
the  sinus  circular  is  iridis. 

The  Ciliary  muscle  (BovtTnau)  consists  of  unstripcd  fibres;  it  forma  a  greyish, 
Bcmi transparent,  circular  Iiand,  about  one-eighth  of  an  inch  broad,  on  the  outvr 
fiurfaco  of  the  fore  part  of  the  choroid.  It  is  thickest  iu  front,  and  grada&Uy 
becomes  thinner  behind.  Its  fibres  are  soft,  of  a  yellowtsh-white  colour,  longitn* 
diual  in  direction,  and  arise  at  the  poiut  of  junction  of  the  cornea  and  sclerotic. 
Passing  hackwanls,  they  are  attached  to  the  choroid,  in  front  of  the  retina,  and 
correspond  by  their  inner  surface  to  the  plicated  part  of  the  former  membrane. 
JVIr.  Bowmau  supposes  that  this  muscle  is  so  placed  as  to  lulvancc  the  lena^  by 
exercising  compression  on  the  vitreous  body,  and  by  drawing  the  ciliary  procmw 
towai-da  the  lino  of  junction  of  the  sclerotic  and  cornea,  and  by  this  means  to 
adjust  the  eye  to  the  vision  of  near  objects. 

The  Retina  may  be  ex[K>3ed  by  carefully  removing  tlie  choroid  from  its  external 
surface.  It  is  a  delicate  nervous  mcnibrane,  upon  the  surface  of  which  the  images 
of  external  objects  are  received.  Its  outer  surface  is  in  contact  with  the  pigmentary 
layer  of  the  choroid;  its  inner  surface,  with  the  vitreous  Ijody.  Behind,  it  is  con- 
tinuous with  the  optic  nerve;  it  gradually  diminishes  in  thickness  from  beluiid 
forwards;  and,  in  front,  extends  nearly  as  far  forwards  as  the  ciliary  ligammt, 
where  it  terminates  by  a  jagged  margin,  the  ora  serrata.  It  ia  soft,  and  srmi' 
transparent,  in  the  fresh  state;  but  soon  becomes  clouded,  opa(}ue,  and  of  a  pinkish 
tint.  Exactly  in  tho  centre  of  the  posterior  part  of  the  retina,  and  at  a  point 
corresponding  to  tho  axis  of  the  eye,  in  which  the  sense  of  vision  ia  most  perfect, 
13  a  round,  elevated,  yellow iaU  »\wt,  called,  after  ila  discoverer,  the  yellow  spot « 
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iimbus  luteuSf  of  Sommerring;  having  a  central  depression  at  its  summit,  the  fovea 
eeniralu.  The  retina  in  the  situation  of  the  fovea  centralis  is  exceedingly  thin ;  so 
much  so,  that  the  dark  colour  of  the  choroid  is  distinctly  seen  through  it;  so  that 
it  presents  more  the  appearance  of  a  foramen,  and  hence  the  name  *  foramen  of 
Sommerring'  at  first  given  to  it.  It  exists  only  in  man,  the  quadrumana,  and  some 
saurian  reptiles.  Its  use  is  unknown.  About  ^^  of  an  inch  to  the  inner  side  of 
the  yellow  spot,  is  the  point  of  entrance  of  the  optic  nerve;  the  arteria  centralis 
retinae  piercing  its  centre.  This  is  the  only  part  of  the  surface  of  the  retina  froni 
which  the  power  of  vision  is  absent. 

307.— The  Arteria  Centralis  Betince,  Yellow  Spot>  eta, 
the  Anterior  Half  of  the  Eyeball  beiug  removed.    (Enlai^ed.) 


Structure.  The  retina  is  composed  of  three  layers,  together  with  blood  vesselH: 

External  or  columnar  layer  (JacoVs  membrane). 
Middle  or  granular  layer. 
Internal  or  nervous  layer. 

The  blood-vessels  do  not  form  a  distinct  layer;  they  ramify  in  the  substance  of 
the  internal  layer. 

The  external^  or  JacoVs  membrane,  is  exceedingly  thin,  and  can  be  detached 
from  the  external  surface  of  the  retina  by  the  handle  of  the  scalpel,  in  the  form 
of  a  fiocculent  film.  It  is  thicker  behind  than  in  front,  and  consists  of  rod-like 
bodies  of  two  kinds:  I.  Columnar  rods,  solid,  nearly  of  uniform  size,  and  arranged 
perpendicularly  to  the  surface.  2.  Bulbous particles,or  cowe*,  which  are  interspersed 
at  regular  intervals  among  the  former;  these  are  conical  or  flask-shaped,  their 
broad  ends  resting  upon  the  granular  layer,  the  narrow  pointed  extremity  being 
turned  towards  the  choroid;  they  are  not  solid,  like  the  columnar  rods,  but  consist 
of  an  external  membrane  with  fluid  contents.  By  their  deep  ends,  both  kinds  are 
joined  to  the  fibres  of  Miiller. 

The  middle,  or  granular  layer,  forms  about  one-third  of  the  entire  thickness  of 
the  retina.  It  consists  of  two  lamina;  of  rounded  or  oval  nuclear  particles,  separated 
from  each  other  by  an  intermediate  layer,  which  is  transparent,  finely  fibrillatcd, 
and  contains  no  blood-vessels.  The  outermost  layer  is  the  thickest,  and  its  con- 
stituent particles  are  globular.  The  innermost  layer  is  the  thinnest;  its  component 
particles  are  flattened,  looking  like  pieces  of  money  seen  edgeways;  hence  it  has 
been  called,  by  Bowman,  the  numinular  layer. 

The  internal  or  nervous  layer  is  a  thin  semi-transparent  membrane,  consisting 
of  an  expansion  of  the  terminal  fibres  of  the  optic  nerve  and  nerve-cells.  The 
nerve-fibres  are  collected  into  bundles,  which  radiate  from  tVv©  -^ovoX.  «».\.  "^Xa^v  ^^ 
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trunk  of  the  optic  nerve  terminates.  Aa  they  proceed  in  a  tolerably  stri 
course  towards  the  anterior  margin  of  the  retinn,  the  bundlen  interlace,  forming  a 
delicate  net,  with  lluttent'd  elongated  meHhes.  The  nerve-fibres  which  form  tliis 
layer,  differ  from  the  fibres  of  the  optic  nerve  in  this  respect:  they  los»e  their  dark 
outline,  and  their  tendency  to  become  varicose;  and  consist  only  of  the  ceatnl 
part,  or  axis,  of  the  nerve-tul>e.s.  The  mode  of  tennination  of  the  nerve-fibros  is 
unknown.  According  to  some  observers,  they  terminate  in  loops;  according  to 
others,  in  free  extremities.  Recent  observers  have  stated,  tliatsomeof  the  nerw 
libres  are  continuouH  with  the  candiite  prolon^jations  of  the  nerve-celU  external  to 
the  fibrous  layer.  The  nerve-cflls  arc  placud  on  bnlli  sides  of  the  tibrous  laytT, 
but  chteffy  uiion  its  inner  surface,  and  einilK-dded  within  the  meshes  formed  by  the 
interlacing  nerve-fibres;  they  aie  round  or  pear-shaped  transparent  cells,  nucleated, 
with  granular  contents,  furnished  with  caudate  prolongattona,  some  of  which  join 
the  fihret*  of  the  optic  nerve,  wlirlst  others  are  directed  externally  towards  the 
granular  layer.  It  is  probable  that  these  cells  are  identical  with  the  gangUon 
corpuscles  of  veHieular  nervous  substance. 

An  extremely  thin  and  delicate  structureless  membrane  line»  the  inner  sarfMse 
of  the  retina,  and  sepai'ates  it  from  the  vitreous  body;  it  is  called  the  membraiut 
limifuns. 

The  radiating  Jibres  of  the  retina,  described  by  Hctnrich  Miiller,  consist  of 
extremely  fine  flbrillated  thread!*,  which  are  connected  externally  with  each  of  the 
rods  of  the  columnar  layer,  of  which  they  appear  to  be  direct  continuations,  and, 
passing  through  the  entire  substance  of  the  retina,  are  united  to  the  outer  surface 
of  the  membrana  limitaris.  In  theii"  course  through  the  retina,  they  become  eon- 
nectod  with  the  nuclear  particles  of  the  granular  layer,  and  give  off  branching 
processes  opposite  its  innermost  lamina;  as  they  approach  the  fibrous  expanaioo 
of  the  optic  nerve,  they  are  collected  into  bundles,  which  jiaHs  through  the  afeobi 
between  its  fibres,  and  are  finally  attached  to  the  inner  surface  of  the  membnna 
llmitans,  where  each  fibre  terminates  in  a  triangular  enlargement. 

The  arteria  centralis  retinw  and  its  accompanying  vein  pierce  the  optic  ncrf*» 
and  enter  the  globe  of  the  eye  through  the  porus  opticus.  It  immediately  dirtdefl 
into  four  or  five  branches,  which  at  first  run  between  the  hyaloid  membrane  and 
the  ner\'ouH  layer;  but  they  soon  enter  the  latter  membrane,  and  form  a  dioao 
capHlary  network  in  its  subsianee.  At  the  ora  serrala,  they  terminate  in  a  BUlj^ 
vessel,  which  bounds  the  terminal  margin  ol  the  retina. 

The  structure  of  the  retiiia  at  the  yellow  spot,  presents  some  modilicaUoaa. 
Jacob's  membrane  is  thinner,  and  of  its  constituents  only  the  cones  are  proaent; 
but  they  are  small,  and  more  closely  aggregated  than  in  any  other  part.  The 
gi-anular  layer  is  absent  over  the  fovea  centralis.  Of  the  two  elements  of  iho 
nervous  layer,  the  nerve-fibres  extend  only  to  the  circumference  of  the  apol;  bat 
the  nerve-cells  cover  its  entire  surface.  The  radiating  fibres  are  found  at  tbo 
circuniferenee,  and  here  only  extend  to  the  inner  strata  of  the  granular  lajtr* 
Of  the  capillary  vessels,  the  larger  branches  pass  round  the  spot;  hut  the  sinaUc^ 
capillaries  meander  tlirough  it.  The  colour  of  the  spot  appears  to  imb««  all  ilia 
layers  except  Jacob's  membrane;  it  is  of  a  rich  yellow,  deepest  towards  tlia 
centre,  and  does  not  appear  to  consist  of  pigment-cells,  but  I'esembies  taors  a 
Btaining  of  the  constituent  parts. 

Humours  of  the  Ete* 

The  aqueous  humour  completely  fills  tlio  anterior  and  posterior  cliaml 
the  eyebalL  It  is  small  in  quantity  (scarcely  exceeding,  aoeording  to  Petit, 
or  five  grains  in  weight),  has  un  alkaline  reaction,  in  composition  is  little  mortl 
than  water»  less  than  one  fiftietli  of  its  weight  Ini'ing  solid  matter,  cLiefly  chloridt  I 
of  soilium. 

The  anterior  chamber  is  the  space  bounded  in  front  by  the  cornea;  behind,  by 
the  front  of  the  iris  and  ciliary  ligament. 

The  posterior  chamber^  smuiVer  lUau  tUc  anterior,  is  hounded  in  front  by  liie 
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iris;  behind,  by  the  capsule  of  the  lens  and  its  suspensoiy  ligament,  and  the  ciliary 
processes. 

In  tiie  adult,  these  two  chambers  communicate  through  the  pupil;  but  in  the 
foetus  before  the  seventh  month,  when  the  pupil  is  closed  by  the  membrana  pupil- 
laris,  the  two  chambers  are  quite  separate. 

It  has  been  generally  supposed  that  the  two  chambers  are  lined  by  a  distinct 
membrane,  the  secreting  membrane  of  the  aqueous  humour,  analogous  in  struc- 
ture to  that  of  a  serous  sac.  An  epithelial  covering  can,  however,  only  be  found 
on  the  posterior  surface  of  the  cornea.  That  the  two  chambers  do,  however, 
secrete  this  fluid  separately,  is  shown  from  its  being  found  in  both  spaces  before 
the  removal  of  the  membrana  pupillaris.  It  is  probable  that  the  parts  concerned 
in  the  secretion  of  the  fluid,  are  the  posterior  surface  of  the  cornea,  both  surfaces 
of  the  iris,  and  the  ciliary  processes. 

Vitreous  Body. 

The  vitreous  body  forms  about  four-fifths  of  the  entire  globe.  It  fills  the 
concavity  of  the  retina,  and  is  hollowed  in  front  for  the  reception  of  the  lens  and 
its  capsule.  It  is  perfectly  transparent,  of  the  consistence  of  thin  jelly,  and 
consists  of  an  albuminous  fluid  enclosed  in  a  delicate,  transparent  membrane,  the 
hyaloid.  This  membrane  invests  the  outer  surface  of  the  vitreous  body;  it  is 
intimately  connected  in  front  with  the  supensory  ligament  of  the  lens;  and  is 
continued  into  the  back  part  of  the  capsule  of  the  lens.  It  has  been  supposed,  by 
Hannover,  that  from  its  inner  surface  numerous  thin  lamellaa  are  prolonged 
inwards  in  a  radiating  manner,  forming  spaces  in  which  the  fluid  is  contained. 
In  the  adult,  these  lamellae  caunot  be  detected  even  after  careful  microscopic 
examination;  but  in  the  fcetus  a  peculiar  fibrous  texture  pervades  the  mass,  the 
fibres  joining  at  numerous  points,  and  presenting  minute  nuclear  granules  at  their 
point  of  junction.  The  fluid  from  the  vitreous  body  resembles  nearly  pure  water; 
it  contains,  however,  some  salts,  and  a  little  albumen. 

In  the  fottus,  the  centre  of  the  vitreous  humour  presents  a  tubular  canal, 
through  which  a  minute  artery  passes  along  the  vitreous  body  to  the  capsule  of 
the  lens.  In  the  adulty  no  vessels  penetrate  its  substance;  so  that  its  nutrition 
mast  be  carried  on  by  the  vessels  of  the  retina  and  ciliary  procesess,  situated 
upon  its  exterior. 

Crystalline  Lens  and  its  Capsule. 

The  crystalline  lens,  enclosed  in  its  capsule,  is  situated  immediately  behind 
the  pupil,  in  front  of  the  vitreous  body,  and  surrounded  by  the  ciliary  processes, 
which  slightly  overlap  its  margin. 

The  capsule  of  the  lens  is  a  transparent,  highly  elastic,  and  brittle  membrane, 
which  closely  surrounds  the  lens.  It  rests,  behind,  in  a  depression  in  the  fore  part 
of  the  vitreous  body:  in  front,  it  forms  part  of  the  posterior  chamber  of  the  eye; 
and  it  is  retained  in  its  position  chiefly  by  the  suspensory  ligament  of  the  lens. 
The  capsule  is  much  thicker  in  front  than  behind,  structureless  in  texture;  and 
when  ruptured,  the  edges  roll  up  with  the  outer  surface  innermost,  like  the  elastic 
laminae  of  the  cornea.  The  lens  is  connected  to  the  inner  surface  of  the  capsule 
by  a  single  layer  of  transparent,  polygonal,  nucleated  cells.  These,  after  death, 
absorb  moisture  from  the  fluids  of  the  eye;  and,  breaking  down,  form  the  liquor 
Morgagni, 

In  the  foetus,  a  small  branch  from  the  arteria  centralis  retinae  runs  forwards,  as 
already  mentioned,  through  the  vitreous  humour  to  the  posterior  part  of  the  cap- 
sule of  the  lens,  where  its  branches  radiate  and  form  a  plexiform  network,  which 
covers  its  surface,  and  are  continuous  round  the  margin  of  the  capsule,  with  the 
vessels  of  the  pupillary  membrane,  and  with  those  of  the  iris.  In  the  adult,  no 
vessels  enter  its  substance. 
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308. — The  Crystalline 
bordeaed  and  diTidedL 
(Eolarged.; 


The  lens  is  a  transparent,  double  convex  body,  the  convexity  being  greater  on 
the  poeterior,  than  on  the  anterior,  surface.  It  measures  about  a  third  of  an  inch 
in  the  transverse  diameter,  and  about  one-fourth  in  the  antero-posterior.  It  coo- 
Ristfl  of  concentric  layers,  of  which  the  externalj 
in  th<?  fresh  state,  are  soft  and  easily  detached; 
those  beneath  arc  firmer,  the  central  ones  forming 
vl  hardened  nucleus.  These  lamina}  are  best  de- 
monstrated by  boiling,  or  immersion  in  akohoL 
The  same  re-agents  demonstrate  that  the  lens 
consiflta  of  three  triangular  segments,  the  sharp 
edges  of  which  are  directed  towards  the  centre, 
the  bases  towards  the  circumference.  The  laminaa 
consist  of  minute  parallel  fibres^  which  are  united 
to  each  other  by  means  of  wavy  margins,  the 
convexities  upon  one  fibre  fitting  accurately  into 
the  concavities  of  the  arljoiniiig  fibre. 

The  changes  produced  in  the  lens  by  affe,  are 
the  following: — 

In  ihe/cFluSf  its  form  is  nearly  spherical,  its  colour  of  a  slightly  reddish  liril, 
not  perfectly  transparent,  and  so  soil  as  to  readily  break  down  on  the  elightcsl 
pressure. 

In  lite  adult,  the  posterior  surface  is  more  convex  than  the  anterior,  it  it 
colourless,  transparent,  and  finn  in  texture. 

In  old  affe,  it  becomes  flattened  on  both  surfaces,  slightly  opaque,  of  an  amber 
tint,  and  increases  in  density. 

The  sutpetisori/  Ikjnmeni  of  the  lens  is  a  thin,  transparent  membranous  struc- 
ture, placed  between  the  vitrcfiUH  body  and   tlie  cilimy  procesBCs  of  the  choroid; 
it  connects  the  anterior  margin  of  the  retina  with  the  anterior  surface  of  the  lpn^ 
near  its  circunifercnce.     It  assisli*  in  retaining  the  lens  in  its  po«ition.     Its  oultr 
surface  presents  a  number  of  folds  or  plaitings,  in  which  the  corresponding  foM« 
of  the  ciliary  processes  are  received.     Thene  plaitings  are  arrnnged  round  llie 
lens  in  a  radiating  form,  and  are  stained  by  the  pigment  of  the  ciliary  processes. 
The  suspeui^ory  ligament  consists  of  two  layer?,  which  commence  behind,  at  the 
ora  seirata.     The  external^  a  tough,  milky,  graiiulai'  membrane,  covers  die  inner 
surface  of  the  ciliary   processes,  and  extends  as  far  forwards  as  their  anterior 
free    extremities.     The    inner    layer,    an    elastic    transparent,   fibro-nicmbnuiuu* 
structure,  extends  as  far  forwards  as  the  anterior  surface  of  the  capsule  of  ibe 
lens,  near  its  circumference.     That  portion  of  this  membrane  which  intervenes 
between  the  ciliary  processes  and  the  capsule  of  the  lens,  forms  part  of  the  boiTO' 
dary  of  the  posterior  chamber  of  the  eye.     The  posterior  surface  of  this  layw  »* 
turned  towards  t!ie  hyaloid  membrane,  being  separated  from  it  at  tlie  cireumfrtt'DM 
of  the  lens  by  a  space  cnlled  the  canal  of  Tetit. 

The  canal  of  Petit  is  about  one-tenth  of  an  inch  wide.  It  is  bounded  in  front 
by  the  suspensory  ligament;  behind,  by  the  hyaloid  membrane,  \i&  ba«?  being 
formed  by  the  capsule  of  the  lens.  When  inflated  with  air,  it  is  saecnhited  9^ 
intervals,  owing  to  the  foldings  on  its  anterior  surface. 

The  Vessels  of  the  ^lobe  of  the  eye  are  the  short,  long,  and  anterior  cilitfj 
arteries,  and  the  arteria  centralis  retinai. 

The  short  cilmrrj  arteries  pierce  the  back  part  of  the  sclerotic,  round  th" 
entrance  of  the  optic  nerve,  and  divide  into  branches  which  run  parallel  with  the 
axis  of  the  eyeball:  they  ai'e  distributed  to  the  middle  layer  of  the  choroid,  «d<^ 
to  the  ciliai*y  processes. 

The  long  ciliary  arteries,  two  in  numlier,  pierce  the  back  part  of  the  •clerot''*' 
and  run  forward,  between  that  membrant?  and  the  choroid,  to  the  Ciliary  mnsd*!. 
where  they  each  divide  into  an  upper  and  lower  branch;  these  anastooawf. 
and  form  a  vascular  circle  round  the  outer  circumference  of  the  iris:  from  this 
circle  branches  are  given  off,  which  unite,  near  the  margin  of  the  pupil,  iu  * 
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smaller  Tascalar  circle.  These  branches,  in  their  coarse,  supply  the  muscular 
structure. 

The  anterior  ciliary  arteries,  five  or  six  in  number,  are  branches  of  the  mus- 
calar  and  lachrymal  branches  of  the  ophthalmic.  Thej  pierce  the  eyeball,  at  the 
anterior  part  of  the  sclerotic,  immediately  behind  the  margin  of  the  cornea,  and 
are  distribnted  to  the  ciliary  processes,  some  branches  joining  the  greater  vascular 
circle  of  the  iris. 

The  arteria  centralis  retince  has  been  already  described. 

The  veins,  usually  four  in  number,  are  formed  mainly  by  branches  from  the 
surface  of  the  choroid.  They  perforate  the  sclerotic,  midway  between  the  cornea 
and  the  optic  nerve,  and  end  in  the  ophthalmic  vein. 

The  nerves  of  the  eyeball,  are  the  optic,  the  long  ciliary  nerves  from  the  nasal 
branch  of  the  ophthalmic,  and  the  short  ciliary  nerves  from  the  ciliary  ganglion. 

Appendages  op  the  Eye. 

The  appendages  of  the  eye  (tutamina  oculi),  include  the  eyebrows,  the  eyelids, 
the  conjunctiva,  and  the  lachrymal  apparatus,  viz.,  the  lachrymal  gland,  the 
lachrymal  sac,  and  the  nasal  duct. 

The  eyebrows  (supercilia)  are  two  arched  eminences  of  integument,  which 
surmount  the  upper  circumference  of  the  orbit  on  each  side,  and  support  numerous 
Bh<nrt,  thick  hairs,  directed  obliquely  on  the  surface.  In  structure,  the  eyebrows 
consist  of  thickened  integument,  connected  beneath  with  the  Orbicularis  palpe- 
brarum, Ck>rrugator  supercilii,  and  Occipito-frontalis  muscles.  These  muscles 
serve,  by  their  action  on  this  part,  to  control  to  a  certain  extent  the  amount  of 
light  adinitted  into  the  eye. 

The  eyelids  (palpebra)  are  two  thin,  moveable  folds,  placed  in  front  of  the 
eye,  protecting  it  from  injury  by  their  closure.  The  upper  lid  is  the  larger, 
and  the  more  moveable  of  the  two,  and  is  furnished  widi  a  separate  elevator 
mnscle,  the  Levator  palpebree  superioris.  When  the  eyelids  are  opened,  an 
eliiptiosl  space  (Jissura  palpebrarum),  is  left  between  their  margins,  the  angles 
of  which  correspond  to  the  junction  of  the  upper  and  lower  lids,  and  are  called 
eanthi. 

The  outer  eantkus  is  more  acute  than  the  inner,  and  the  lids  here  lie  in  close 
contact  with  the  globe :  but  the  inner  eantkus  is  prolonged  for  a  short  distance 
inwards,  towards  the  nose,  and  the  two  lids  are  separated  by  a  triangular  space, 
the  lacus  lachrymalis.  At  the  commencement  of  the  lacus  lachrymalis,  on  the 
margin  of  each  eyelid,  is  a  small  conical  elevation,  the  lachrymal  papilla,  or 
tubercle,  the  apex  of  which  is  pierced  by  a  small  orifice,  the  punctum  lachrymale, 
the  commencement  of  the  lachrjnnal  canal. 

Structure  of  the  eyelids.  The  eyelids  are  composed  of  the  following  structures, 
taken  in  their  order  from  without  inwards : 

Integument,  areolar  tissue,  fibres  of  the  Orbicularis  muscle,  tarsal  cartilage, 
fibrous  membrane.  Meibomian  glands,  and  conjunctiva.  The  upper  lid  has,  in 
addition,  the  aponeurosis  of  the  Levator  palpebroe. 

The  integument  is  extremely  thin,  and  continuous  at  the  margin  of  the  lids 
with  the  conjunctiva. 

The  subcutaneous  areolar  tissue  is  very  lax  and  delicate,  seldom  contains  any 
fat,  and  is  extremely  liable  to  serous  infiltration. 

The  fibres  of  the  orbicularis  muscle,  where  they  cover  the  palpebr®,  are  thin, 
pale  in  colour,  and  possess  an  involuntary  action. 

The  tarsal  cartilages  are  two  thin,  elongated  plates  of  fibro-cartilage,  about  an 
inch  in  length.  They  are  placed  one  in  each  lid,  contributing  to  their  form  and 
support. 

The  superior,  the  larger,  is  of  a  semilunar  form,  about  one- third  of  an  inch 
in  breadth  at  the  centre,  and  becoming  gradually  narrowed  at  each  extremity. 
Into  the  fore  part  of  this  cartilage  the  aponeurosis  of  the  LevatoT  T^^Ji^^xtt.  v^ 
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308.— The  Crystalline  Lo 

hardened  and  divided. 

(Enlarged.; 


The  lens  is  a  transparent,  double  convex  body,  the  convexity  being  greater  on 
the  posterior,  than  on  tho  anterior,  surface.     It  measures  about  a  third  of  lui  indi 
in  the  transverse  diameter,  and  about  one-fourth  in  the  antero-postcrior.     It  con- 
sists of  concentric  layers,  of  which  the  external, 
in  the  fresh  state,  are  soft  and  easily  detached; 
those  beneath  are  firmer,  the  central  ones  forming 
a  hardened  nucleus.     These  laminai  are  best  de- 
monstrated by  Wiling,  or  immersion  in  alcohol. 
The  £anie  re-agenta  demonstrate    that    the    lens 
consists  of  three  triangular  segments,  the  sharp 
edigea  of  which  are  directed  towards  the  centre, 
the  bases  towards  the  circumference.  The  laminae 
consist  of  minute  parallel  fibres,  which  are  united 

each  other  by    means    of  wavy   margins,   the 
onvexitlea  upon  one  fibre  fitting  accurately  into 
tii.6  concavities  of  the  adjoining  fibre. 

The  changes  produced  in  the  lens  by  age^  are 
the  following: — 

In  the  fmtusy  its  form  is  nearly  spherical,  its  colour  of  a  slightly  reddish  tint, 
not  perfectly  transparent,  and  so  soft  as  to  remlily  break  down  on  the  sUghtc*! 
pressure. 

In  the  adully  the  posterior  surface  is  more  convex  than  the  anterior,  it  ia 
colourless,  transparent,  and  firm  in  texture. 

In  old  age,  it  becomes  flattened  on  both  surfaces,  slightly  opaque,  of  an  amber 
tint,  and  increases  in  density. 

The  sHspenson/  ligameut  of  the  lens  is  a  thin»  transparent  membranous  struc- 
iore,  placed  between  the  vitreous  body  and  the  ciliary  processes  of  the  choroid: 
it  connects  the  anterior  margin  of  the  retina  witli  the  anterior  surface  of  the  Irna, 
near  its  circumference.  It  jissiets  in  retaining  the  lens  in  its  position.  Its  outer 
surface  presents  a  number  of  folds  or  plaitin^s^  in  which  the  corresponding  foldn 
of  tho  ciliary  processes  are  received.  These  plai tings  are  arranged  round  the 
lens  iu  a  radiating  form,  and  are  stained  by  the  pigment  of  the  ciliary  prociMMl. 
Tho  suspensory  ligament  consists  of  two  layers,  which  commence  behind,  uX  the 
ora  scrrata.  The  external,  a  tough,  milky,  granular  incmbraue,  covers  the  inner 
surface  of  the  ciliary  processes,  and  extends  as  far  forwards  as  their  anterior 
free  extremities.  The  inner  layer,  an  elastic  transparent,  fibro-membranous 
structure,  extends  as  far  forwards  as  the  anterior  surface  of  the  capsule  of  ihc 
lens,  near  its  circmmfereuce.  That  portion  of  this  membrane  which  intervcnrt 
between  the  ciliary  processes  and  the  capsule  of  the  lens,  forms  part  of  tJio  bovn- 
dajy  of  the  posterior  chamber  of  the  eye.  The  posterior  surface  of  this  layer  i« 
turned  towards  the  hyaloid  membrane,  being  separated  from  it  at  the  circumfcneme 
of  the  lens  by  a  space  called  the  canal  of  Petit. 

The  canal  of  PetU  is  about  one-tenth  of  an  inch  wide.  It  is  bounded  hi  front 
by  the  suspensory  ligament;  behind,  by  the  hyaloid  membrane,  its  baae  being 
formed  by  the  capsule  of  the  lens.  When  inflated  with  air,  it  i»  sacculated  si 
intervals,  owing  to  the  foldings  on  its  anterior  surface. 

The  Vessels  of  the  glohc  of  the  eye  are  the  short,  long,  and  anterior  cilurj 
arteries,  and  the  arttria  centralis  retinae. 

The  short  ciliary  arteries  pierce  tho  back  part  of  the  sclerotic,  rotnid  ill* 
entrance  of  the  optic  nerve,  and  divide  into  branches  which  run  parallel  with  tli0 
axis  of  the  eyeball:  they  are  distributed  to  the  middle  layer  of  the  choroid,  aad 
to  tlie  ciliary  processes. 

The  long  ciliary  arteries^  two  in  number,  pierce  the  back  part  of  tlie  scleroCie^ 
and  riiti  forward,  between  that  raembrane  and  the  choroid,  to  the  Ciliary  miMchv 
where  they  each  divide  into  an  upper  and  lower  branch;  these  anastomotfv 
and  form  a  vascular  circle  round  the  outer  circumference  of  the  iriai  from  thii 
t'lrcJe  brunches  are  given  off,  vf\ivvi\\  uwUc,  uear  the  margin  of  the  pupil,  in  a 
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smaller  Tascalar  circle.  These  branches,  in  their  course,  supply  the  muscular 
structure. 

The  anterior  ciliary  arterieSf  five  or  six  in  number,  are  branches  of  the  mus- 
cular and  lachrymal  branches  of  the  ophthalmic.  They  pierce  the  eyeball,  at  the 
anterior  part  of  the  sclerotic,  immediately  behind  the  margin  of  the  cornea,  and 
are  distributed  to  the  ciliary  processes,  some  branches  joining  the  greater  vascular 
circle  of  the  iris. 

The  arteria  centralis  retime  has  been  already  described. 

The  veinSj  usually  four  in  number,  are  formed  mainly  by  branches  from  the 
surface  of  the  choroid.  They  perforate  the  sclerotic,  midway  between  the  cornea 
and  the  optic  nerve,  and  end  in  the  ophthalmic  vein. 

The  nerves  of  the  eyeball,  are  the  optic,  the  long  ciliary  nerves  from  the  nasal 
branch  of  the  ophthalmic,  and  the  short  ciliary  nerves  from  the  ciliary  ganglion. 

Appendages  op  the  Eye. 

The  appendages  of  the  eye  (tutamina  oculi),  include  the  eyebrows,  the  eyelids, 
the  conjunctiva,  and  the  lachrymal  apparatus,  viz.,  the  lachrymal  gland,  the 
lachiymal  sac,  and  the  nasal  duct. 

The  eyebrows  (supercilia)  are  two  arched  eminences  of  integument,  which 
surmount  the  upper  circumference  of  the  orbit  on  each  side,  and  support  numerous 
short,  thick  hairs,  directed  obliquely  on  the  surface.  In  structure,  the  eyebrows 
consist  of  thickened  integument,  connected  beneath  with  the  Orbicularis  palpe- 
brarum, Corrugator  supercilii,  and  Occipito-frontalis  muscles.  These  muscles 
serve,  by  their  action  on  this  part,  to  control  to  a  certain  extent  the  amount  of 
light  admitted  into  the  eye. 

The  eyelids  (palpebra)  are  two  thin,  moveable  folds,  placed  in  front  of  the 
eye,  protecting  it  from  injury  by  their  closure.  The  upper  lid  is  the  larger, 
and  the  more  moveable  of  the  two,  and  is  furnished  widi  a  separate  elevator 
muscle,  the  Levator  palpebra  superioris.  When  the  eyelids  are  opened,  an 
elliptical  space  (Jissura  palpebrarum),  is  left  between  their  margins,  the  angles 
of  which  correspond  to  the  junction  of  the  upper  and  lower  lids,  and  are  called 
canthi. 

The  outer  canthus  is  more  acute  than  the  inner,  and  the  lids  here  lie  in  close 
contact  with  the  globe :  but  the  inner  canthus  is  prolonged  for  a  short  distance 
inwards,  towards  the  nose,  and  the  two  lids  are  separated  by  a  triangular  space, 
the  lacus  lachrymalis.  At  the  commencement  of  the  lacus  lachrymalis,  on  the 
margin  of  each  eyelid,  is  a  small  conical  elevation,  the  lachrymal  papilla,  or 
tubercle,  the  apex  of  which  is  pierced  by  a  small  orifice,  the  punctum  lachrymale, 
the  commencement  of  the  lachrymal  canal. 

Structure  of  the  eyelids.  The  eyelids  are  composed  of  the  following  structures, 
taken  in  their  order  from  without  inwards : 

Integument,  areolar  tissue,  fibres  of  the  Orbicularis  muscle,  tarsal  cartilage, 
fibrous  membrane,  Meibomian  glands,  and  conjunctiva.  The  upper  lid  has,  in 
addition,  the  aponeurosis  of  the  Levator  palpebrae. 

The  integument  is  extremely  thin,  and  continuous  at  the  margin  of  the  lids 
with  the  conjunctiva. 

The  subcutaneous  areolar  tissue  is  very  lax  and  delicate,  seldom  contains  any 
fat,  and  is  extremely  liable  to  serous  infiltration. 

The  ^bres  of  the  orbicularis  muscle,  where  they  cover  the  palpebrse,  are  thin, 
pale  in  colour,  and  possess  an  involuntary  action. 

The  tarsal  cartilages  are  two  thin,  elongated  plates  of  fibro-cartilage,  about  an 
inch  in  length.  They  are  placed  one  in  each  lid,  contributing  to  their  form  and 
support. 

The  superior,  the  larger,  is  of  a  semilunar  form,  about  one-third  of  an  inch 
in  breadth  at  the  centre,  and  becoming  gradually  narrowed  at  each  extremity. 
Into  the  fore  part  of  this  cartilage  the  aponeurosis  of  the  LiOiWbVAit  ^^^'^^t^  \^ 
attached. 
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The  infer  or  tarsal  cartilage,  the  smaller,  is  thinner,  and  of  an  elliptical 
fot'tn,  _ 

The  free,  or  ciliary  margin  of  the  cartilages  is  thick,  and  presents  a  pcrfectJy  ■ 
straight  edge.  The  attached^  or  nrbiial  mnrgitt^  is  conneeted  to  the  circum- 
ference of  the  orhit  hy  the  filuony  inemltrane  of  the  lids.  The  outer  angle  of  each 
cartilag^e  is  attached  to  the  inahu'  hrmc  l«j  the  external  pnlpehriil  or  tarsal  lipamenL 
The  inner  angles  of  the  two  cartilages  terminate  at  the  commencement  of  the  iaciis) 
lachrymnli?,  being  fixed  to  the  margins  of  the  orbit  by  the  tendo  oculi. 

The  fibrous  membrane  of  the  lidsy  or  tarBal  ligament,  is  a  layer  of  fib!X}i]8 
membrane,  beneath  the  Drbionlaris,  attached*  externally,  to  the  margin  of  the 
orbit,  and  internally  to  thu  orbital  margin  uf  the  lids.  It  is  thick  tind  dense  at 
the  outer  part  of  the  orbit,  but  btcomes  thinner  as  it  approaches  the  cnrtiingcs. 
This  membrane  eervea  to  support  the  eyelids,  and  retains  the  tarsal  cartilages  in 
tbeir  position. 

The  Meibomian  (flands  {H^.  309)  are  situated  upon  the  inner  surface  of  the 
eyelids,  between  the  tarsal  cartilages  and  conjunctiva,  and  may  be  distinctly  seen 
through  the  mucous  membrane  on  everting  the  eyelids,  presenting  the  appearftDce 
of  parallel  strings  of  pearls.  They  are  about  thirty  in  number  in  tlic  upper  cartiUgQ^ 


309.— The  Moibumian  Glands,  etc.,  seen  from  the  Inner  Surface 
of  the  Eyelids. 
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and  somewhat  few^er  in  the  lower.  They  are  imbcflded  in  grooves  in  the  inner 
surface  of  the  cartihige«,  and  correspond  in  length  with  tlie  breadth  of  each 
cartilage;  they  are,  consequently,  longer  in  the  upper  than  in  the  lower  eyelid. 
Their  ducts  open  on  the  free  margin  of  the  Hds  by  minute  foramina,  which 
correspond  in  number  to  the  follicles.  These  glands  are  a  variety  of  th« 
cutaneous  sebaceous  glands,  each  consisting  of  a  single  straight  tube  or  follicle, 
having  a  ccccai  termination,  into  which  open  a  number  of  small  secondary  follicles. 
The  tubes  con^jist  of  basement  membrane,  covered  by  a  layer  of  scaly  epithelium; 
the  ccHh  are  charged  with  seliaceous  matter,  which  constitutes  the  secretion^  The 
peculiar  parallel  arrangement  of  these  glands  side  by  side,  forms  a  smooth  layer, 
adaptL'd  to  the  surface  of  the  globe,  over  which  they  constantly  glide.  The  ittS 
of  their  secretion  is  to  prevent  adhesion  of  the  lids. 

The  eyelashes  {cilia)  ai'e  attached  to  the  free  edges  of  the  eyelids ;  they  are 
short,  thick,  curved  hairs,  ai'ranged  in  a  double  or  triple  row  at  the  margiti  of  the 
lids:  those  of  the  upper  lid,  more  numerous  and  longer  than  the  lower,  cur'»o 
upwards ;  tlione  of  the  lower  lid  carve  downwards,  so  that  tJiey  do  not  iuterUM 
in  cloising  the  lids. 

The  conjunctiva  \^  the  T\^neous  membrane  of  the  eye.  It  lines  the  inner  mrfiM 
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[of  the  eyelids,  and  is  reflected  over  the  fore  part  of  the  sclerotic  and  cornea.     In 

eacli  oi   these  flituations,  its  etnictiire  presents  acme  peculiarities. 

The  palpebral  portion  of  the  conjunctiva  is  thick,  opaque,  highly  vascular,  and 
covered  with  mtiiierous  impilla^*  which,  En  the  disease  called  granular  lidtt^  become 
preatly  hypertr<iphied.  At  the  marj^Jn  of  the  lids,  it  becomes  eontinuoua  with  the 
lining  membrauc  of  the  ducts  of  the  Meibomian  glands,  and,  ihrout»h  the  lachrymal 
canals,  with  the  lining  membrane  of  the  lachrymal  sac  and  nasal  duet.  At  the 
outer  angle  of  the  upper  lid,  it  may  be  traced  along  the  lachrymal  ducts  into 
the  lachrymal  gland;  and  at  the  inner  an^rle  of  the  eye,  it  forms  a  semilunar 
fold,  the  plirn  stmtlumiris.  The  folds  fomicd  by  the  reflection  of  the  conjunctiva 
from  tbe  lids  on  to  the  eye  are  called  the  superior  and  inferior  palpebral  folds^ 
the  fonner  bcinfc  the  deeper  of  the  two.  Upon  the  sclerotic^  the  conjunctiva  ia 
loosely  connected  to  the  globe;  it  becomes  thinner,  loses  its  papillary  structure, 
is  transparent,  and  only  sliglftly  vascular  in  health.  Upon  the  cornea^  the  con- 
junctiva is  extremely  thin  and  closely  adherent,  and  no  vessels  can  bo  traced  into 
it  in  the  adult  in  a  healthy  state.  In  i\\Q  ft.tuSy  fine  capillary  loops  extend,  for 
some  little  distance  forwards,  into  this  membrane;  but  in  the  adutiy  they  pass  only 
to  the  circumference  of  the  cornea. 

The  earuncula  lachr^malis  is  a  small,  reddish,  conical-shaped  body,  situat<?d 
at  the  inner  canthus  of  the  eye,  and  filling  up  the  small  triangular  space  in  this 
situation,  the  tacus  tachri/maiis.  It  c«insist3  of  a  cluster  of  follicles  similar  in 
structure  to  the  Meibomian,  covered  with  mucous  membrane,  and  is  the  source  of 
the  whitish  secretion  which  constantly  collects  at  the  inner  angle  of  the  eye.  A 
few  slender  hairs  are  attached  to  its  surface.  On  the  outer  side  of  the  earuncula 
is  a  slight  semilunar  fold  of  mucows  membrane,  the  concavity  of  which  is  directed 
towards  the  cornea;  it  is  called  the  plica  semilunaris.  Between  its  two  layers  is 
found  a  thin  plate  of  cartilage.  This  structure  is  considered  to  be  the  rudiment 
of  the  third  eyelid  ia  birds,  the  membrana  niciiians, 

Lachrtmal  Appaeatus  (fig.  310). 
The  lachrymiil  apparatus  consists  of  the  lachrymal  gland,  which  secretes  the 


310.— The  Lachrymal  Apparatua.    Right  Side. 


tears,  and  its  excretory  ducts,  which  convoy  the  fluid  to  the  surface  of  the  eye. 
This  fluid  is  carried  away  by  the  lachi7mal  canals  into  the  lachryoial  sac,  and 
along  the  nasal  duct  mto  the  cavity  of  the  noae. 


OF  SENSE. 


The  lar/iri/tnal  gland  is  lodfrt'tl  in  ii  depression  at  the  outer  angle  of  the  orhit, 
on  the  inner  side  of  the  external  angular  process  of  the  frontal  bone.  It  ia  of  an 
oval  form,  about  the  size  and  shape  of  an  almoml.  Its  upper  convex  aurfaoe  is  in 
contact  wiLh  tiie  periosteum  of  thu  orbit,  to  which  it  is  connected  by  a  few  tibroos 
bands.  Its  under  concave  fiurface  rests  upon  the  convexity  of  the  eyeball,  and 
upon  Uio  Superior  unci  External  recti  muscles.  Its  vessseis  and  nerves  enter  it« 
posterior  border,  whiJ.'*t  its  anterior  margin  is  closely  adherent  to  the  back  part 
of  the  upper  eyelid,  and  is  covered^  on  its  inner  surface^  by  a  reflection  of  the 
conjunctiva.  This  margin  is  separated  from  the  rest  of  the  gland  by  a  slight 
depression.^  hence  it  is  sometimes  described  ns  a  separate  Inbc,  called  xh^  palpebral 
portion  of  the  gland.  In  stnicture  and  general  appearance,  the  luchrj-mal  resemblee 
the  salivary  glands.  Its  ducts,  about  neven  in  number,  run  obliquely  beneath  tbo 
mucous  niembraue  for  a  short  distance,  and  scpnrjiting  from  each  other,  open  by  % 
series  of  minute  orilices  on  the  upjwir  and  outer  half  of  the  conjunctiva,  near  its 
reflexion  on  to  the  globe.  These  orifices  are  arranged  in  a  row,  so  as  to  diapene 
the  secretion  over  the  surface  of  the  mend^ranc. 

The  lachrifmal  canah  commence  at  tlie  mintite  orifices,  puneta  lachrymalia^ 
seen  on  the  margin  of  the  lids,  ot  tlie  outer  extremity  of  the  lacus  lachrymalis. 
They  commence  on  the  summit  of  ii  slightly  oh-vatcd  papilla,  the  papilla  lachry- 
malis,  and  lead  into  minute  canals,  tlie  canuliruli,  which  proceed  inwards  to 
terminate  in  the  lachrymal  sac.  The  superior  canal,  the  smaller  and  longer  of 
the  two,  at  first  ascends,  and  tlien  bends  at  an  acute  angle,  and  passes  inwards  and 
downwards  to  the  lachrymal  sac.  The  inferior  cannl  at  first  descends,  and  then 
abruptly  changing  its  course,  passes  almost  horizontally  inwards.  They  are  deutfC 
and  elastic  in  structure,  and  somewhat  dilated  at  I  heir  angle. 

The  laehrf/mal  sac  is  the  upper  dilrilcil  extremity  of  the  nasal  duct,  and  i» 
lodged  in  a  deep  groove  formed  by  the  lachrymal  bone  and  nasal  process  of  the 
superior  maxillary.  It  is  oval  in  form,  its  upper  extremity  being  closed  in  and 
rounded,  whilst  below  it  is  eon  tinned  into  the  nasal  duct.  It  is  covered  by  the 
Tensor  tarsi  muscle  and  by  a  fibrous  expansion  derived  from  the  tendo  ocoli, 
which  is  ittlached  to  the  ridge  on  the  laelirymal  tione.  In  structure,  it  consist* of 
a  filirous  clastic  coat,  lined  intemallj  by  mucous  membrane;  the  latter  being  con- 
tinuous, through  the  csinaliculi,  with  the  mucous  lining  of  the  conjunctiva,  and 
through  the  nasal  duct  with  the  pituitary  membrane  of  the  nose. 

The  nasal  duet  h  a  membranous  caual,  about  three  (juarters  of  an  inch  In 
length,  which  extends  froui  the  lower  part  of  the  lachr}'timl  sac  to  the  inferior 
meatus  of  the  nose,  where  it  terminates  Ity  a  somewhat  expanded  orifice,  provided 
with  an  imperfect  valve  formed  by  the  mucous  membrane.  It  is  contained  in  M 
osseous  canal,  formed  by  the  superior  maxillary,  the  lachrymal,  and  the  inferior 
turbinated  bones,  is  narrower  in  the  middle  than  at  each  extremity,  and  takes  a 
direction  downwards,  backwards,  and  a  little  outwards.  It  is  lined  by  mucoos 
membrane,  which  is  continuous  below  with  the  pituitary  lining  of  the  nose.  In 
the  canalicuH,  this  membrane  is  provided  with  scaly  epithelium;  but  in  the 
lachiymal  sac  and  nasal  duct,  the  epithelium  is  ciliated  aa  in  the  noae. 
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The  Ear. 

The  organ  of  hearing  has  three  pm-ts:  the  external  car,  the  middle  e«r  ( 
tympanum,  and  the  internal  car  or  labyrinth. 

The  external  ear  consists  of  an  expanded  portion  named  pinna,  or  auricle^  ■od 
the  auditoiy  canal  or  meatus.  The  former  serves  to  collect  the  vibrationB  of 
the  air  by  which  sound  is  produced,  and  the  latter  conducts  those  vibrations  to  tfat 
tympanum. 

The  pi«ii«,  or  auricle  (fig.  31 1),  is  formed  by  a  layer  of  cartilage,  covered  with 
integument,  and  connected  to  the  commencement  of  the  auditory  canal;  it  Is  of  aa 
ovoid  form,  its  surface  uneven,  with   its  larger  end  directed  upwards.     Ita  outer  , 
surface  is  irregularly  cotu^avc,  directed  slightly  forwai'ds,  and  prefteuta  au 
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31 1. — The  Pinna,  or  Auricle. 
Outer  Sui'fiice. 


eniineDces  and  depresaions,  which  result  from  the  foldings  of  its  fibro-cartilaginous 
element.     To  each  of  these  names  Lave  l>ccn  a^ssigned.     Tliiii»,  the  extenuil  jiro- 

mineiit  rim  of  the  auricle  is  called  the  helix. 
Another  curved  promiueuco  parallel  with, 
and  iu  front  of  the  helix,  is  called  the  anti" 
helix;  this  bifurcates  above,  so  as  to 
enclose  a  triangular  depression^  the  fossa 
of  the  antihelix.  The  narrow  curved  de- 
pression l>etween  the  helix  and  antihelix, 
ifl  called  i\\(^  fossa  of  the  helLr  (jossa  inno- 
minata,  scaphoidea).  The  antihelix  de- 
scribes a  curve  round  a  deep,  capacious 
cavity,  the  concha^  which  is  partially  divided 
into  two  part»  by  the  commencement  of  the 
helix.  In  front  of  the  conclia,  and  project- 
i\\^  backwards  over  the  meatus  is  a  small 
pointed  eminence,  the  tragus;  so  C4iHed 
from  its  beintj  generally  covered,  on  its  under 
surface,  with  a  tuft  of  hair,  resembling  a 
goat^s  Ijeard.  Opposite  the  tragus,  and  sepa- 
rated from  it  by  a  deep  notch  (inrisnra 
interfragica)y  is  a  small  tubercle,  the  auti- 
tragus.  Below  this  is  tlie  lohuhy  composed 
of  tough  areolar  and  adipose  tissues,  wanting 
the  firmness  and  elasticity  of  the  rest  of  the 
pinna. 
Structure  of  the  pinna.  The  pinna  is  conaposed  of  a  thin  plate  of  yellow 
cartilage,  covered  with  integument,  and  connected  to  the  surrounding  parts  by 
ligaments,  and  a  few  muscular  fibres. 

The  intepumeitt  is  thin,  closely  adherent  to  tlie  cartilage,  ond  furnished  with 
sebaceoue  glands,  which  are  most  numerous  in  the  concha  and  scaplioid  fossa. 

The  cartilage  of  the  pinna  consists  of  one  single  piece ;  it  gives  form  to  this 
part  of  the  ear,  and  upon  its  surface  are  found  all  the  eminences  and  depressions 
above  described^  It  does  not  enter  into  the  construction  of  ail  parts  of  the  auricle; 
thus,  it  Joes  not  form  a  constituent  part  of  the  lobule;  it  is  deficient,  also,  between 
the  tragus  and  beginning  of  the  helix,  the  notch  between  them  being  filled  up  by 
dense  tilii"ou8  tissue.  It  presents  several  intervals  or  flssm'es  in  ita  substance, 
which  partially  s*»parate  the  different  parts.  The  riseure  of  the  helix  ia  a  short, 
vertical  slit,  situated  at  the  fore  part  of  the  pinna,  immediately  behind  a  smalt 
conical  projection  of  cartilage,  opposite  the  first  curve  of  the  helix  (process  of 
the  helix).  Another  fissure,  the  fissure  of  the  tragus,  is  seen  upon  the  anterior 
surface  of  the  tragus.  The  antihelix  is  divided  below,  by  a  deep  fissure,  into 
two  parts;  one  part  terminates  by  a  pointed,  tail-like  extremity  {processus 
ruudatusi)'^  the  other  is  continuoua  with  the  antitragus.  The  cartilage  of  the 
pinna  is  very  pliable,  elastic^  of  a  yellowish  colour,  and  similar  in  structure  to  the 
cartilages  of  the  nose. 

The  ligaments  of  the  pinna  consist  of  two  sets.  I.  'DioBe  connecting  it  to 
the  side  of  the  head.  2.  Those  connecting  the  various  parts  of  its  cartilage 
together. 

The  former,  the  most  impoi*tant,  are  two  in  number,  anterior  and  posterior. 
The  anterior  ligament  extends  from  the  process  of  the  helix  to  the  root  of  the 
zygoma.  The  posterior  ligament  passes  from  the  posterior  surface  of  the  concha, 
to  the  outer  surface  of  the  mastoid  procesa  of  tlie  temporal  boue.  A  few  fibres 
connect  the  tragus  to  the  root  of  the  zygoma. 

The  lifiaments  connecting  the  various  parts  of  the  cartilage  together,  are  also  two 
in  number.  (Jf  these,  one  is  a  strong  fibrous  band,  stretching  across  t'rom  the  tragus 
to  the  commencement  of  the  helix,  completing  the  meatus  in  tVotvt,  ^ixvl  ^-axsN.^ 
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encircling  the  boundary  of  the  concha;  the  other  extends  between  the  concha  and 
the  processus  caudatus. 

The  musclex  of  the  pinna  (fig.  312),   like  the  ligaments  consist  of  two  sets; 
I.  Those  which  connect  it  with  the  side  of  the  head^  moving  the  pinna  as  a  wholc^ 

314. — ^The  Muscles  of  the  Pinna. 
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viz,,  tho  Attollens,  Attralienp,  and  Retrahena  aurem  (p.  210);  and  the  proper 
muBcles  of  the  pinna,  which  extend  from  one  part  of  the  auricle  to  another. 
These  are,  the 

Helicis  major.  Antitragicus. 

Helicis  minor.  Transversus  auriculie. 

Tragicus.  Obliquns  auris. 

The  Helicis  major  is  a  narrow,  vertical  band  of  muscular  fibres,  situated  n| 
the  anterior  margin  of  the  helix.     It  arises,  below,  from  tlie  tubercle  of  the  helix, 
and  is  inserted  into  the  anterior  border  of  the  helix,  just   where   it   is   about 
curve  backwards.     It  is  pretty  consljint  in  its  existence. 

The  Helicis  minor  is  an  oblique  ffiscitulus,  attached  to  that  part  of  the  helix 
which  commences  from  the  bottom  of  the  concha. 

The  Trfigicus  is  a  short,  flattened  band  of  muscular  fibres,  sitnated  upon  iImi 
outer  surface  uf  the  tragus,  the  direcHon  of  \t^  fibres  being  vertical. 

The  Antiiragicux  arises  from  tlie  outer  part  of  tbt*  antitrngus;  its  fibrc#  tTO 
inserted  into  the  processus  cnudalus  of  tlie  helix.  This  muscle  is  usnalljr  very 
distinct. 

The  TrnnsrersTis  aurictihe  is  placed  on  the  cranial  surface  of  the  pinna.  Il 
consists  of  radiating  fibres,  partly  tendinous  and  partly  muscular,  extending  from 
the  convexity  of  the  concha  to  the  prominence  corrcBponding  with  the  groore  of 
the  helix. 

The  OhUf/utn  auris  (Todd)  consists  of  a  few  fibres  extending  from  the  upper 
and  back  part  of  the  concha  to  the  convexity  immediately  alxjve  it. 
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AUDITORY  CANAL.  «Jg 

The  arteries  of  the  pinna  are,  tlic  posterior  auricular,  from  the  extcnial  carotid; 
the  anterior  auricular,  from  the  temporal;  and  an  auricular  brnnch  from  the  occi- 
pital artery. 

Tlie  vei/is  accompany  the  corresponding  arteries. 

The  nerves  are,  the  auricularis  magnus,  from  the  cervical  plexus;  the  posterior 
auricular,  from  the  facial;  the  auricular  brancL  of  the  pncumogastric;  and  the 
auriculo-temporal  branch  of  the  inferior  maxillary  nerve. 

The  AnnToiiY  Canal  (tig.  313),  {meatus  audttorius  extenma),  extends  from 
the  iHjttom  uf  ilie  concha  i^  the  meiiibrana  tympani.  It  is  aluiut  an  inch  and  a 
quarter  iu  length,  its  direction  is  ohhquely  forwards  and  inward;?^  and  it  is  slightly 
313. — A  Front  View  of  the  Organ  of  Htaring.    Right  Side. 


curved  upon  itself,  bo  as  to  be  higher  in  the  middle  than  at  either  extremity.  It 
forms  an  oval  cylindrical  canal,  narrowest  at  the  middle,  s^omewhat  flattened  from 
before  buekwards,  the  greatest  diameter  bein*?  in  the  vertical  direction  at  the 
extremal  oriiice;  bnt,  in  the  transverse  direction,  at  the  tympanic  end.  The  mem- 
lirana  tympani,  which  occupies  the  termination  of  the  meatus,  is  oblifjuely  directed, 
in  consequeace  of  the  floor  of  the  canal  being  longer  than  thereof*,  and  the  anterior 
wall  longer  than  the  posterior.  The  auditory  canal  is  formed  partly  by  cartilage 
and  raembrnne,  and  partly  by  bone. 

The  cartilaginous  portion  is  al>out  half  an  inch  in  length,  being  rather  less  than 
half  the  canal;  it  is  formed  by  the  cartilage  of  the  concha  and]  tragns,  prolonged 
inwards  to  the  circumference  of  the  auditory  process,  to  which  it  is  tii-ntly  attached. 
This  cartilage  is  deficient  at  its  upper  and  hack  part,  its  place  being  supplied  by 
fibrous  membrane.  This  part  of  the  ciuial  is  rendered  extremely  moveable,  by 
two  or  three  deep  fissures  {incisurce  Santorini),  which  extend  through  llic  car- 
tilage in  a  vertical  direction. 

The  osseous  portion  is  about  three-quarters  of  an  inch  in  length,  and  narrower 
than  the  cartilaginous  portion.  It  is  directed  inwards  and  a  little  forwards,  forming 
A  blight  curve  in  its  course,  the  convexity  of  which  is  upwards  and  backwards. 
Its  inner  end,  whieh  comnuinicates  with  the  cavity  of  the  tympanum,  is  smaller 
than  the  outer,  and  sloped,  the  anterior  wall  projecting  l>eyond  the  posterior  about 
two  lines;  it  is  marked,  except  at  its  upper  part,  by  a  narrow  groove  for  the 
insertion  of  the  menibrana  tympani.  Its  outer  end  is  dilated,  and  rough,  in  the 
greater  part  of  its  circumference,  for  the  attachment  of  the  cartilnge  of  the  pinna. 
Its  vertical  transverse  section  is  oval,  the  greatest  diameter  being  from  aljove 
downwards.  The  front  and  lower  parts  of  this  canal  are  formed  by  a  curved 
plate  of  bone,  which,  in  the  foetus,  exists  as  a  separate  ring  (tympanic  bone), 
incomplete  at  its  upper  part. 
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The  tkin  lining  the  meatus  is  totj  thin,  adheres  closely  to  the  cartilagii 

and  OBseous  portions  of  the  tube,  and  covers  the  surface  of  the  membrnna  ijmpOT^ 
forming  its  outer  layor.  After  iniiceratioii,  the  tliin  pouch  of  ppidennis,  when 
withdrawn,  preserves  the  form  of  the  meatus.  The  skin  near  the  orifice  is  fur* 
nished  with  liairs  and  sebaceous  glands.  In  the  thick  i+ubeutaneous  tissue  of  Uie 
cartilaginous  part  of  the  meatus  are  numerous  ceruminous  glands,  which  secrete 
the  oar-wax  :  their  ducts  open  on  the  surface  of  the  skin. 

The  arteries  Hupplyinj?  the   meatus   are  branches  from  the  posterior  auricular, 
internal  maxillary,  and  temporal. 

The  nerves  arc  diieily  derived  from  the  auriculo-temporal  branch  of  the  inferior 
maxillary  nerve. 


Middle  Ear,  or  Tvmpanum. 

The  middle  ear,  or  tympanum,  is  an  irregular  cavity,  compressed  from  without ' 

inwards,  and  situated  within  the  petrous  bone.  It  is  placed  above  the  jngular 
foHsa,  the  carotid  canal  lying  in  front,  the  mastoid  cells  behind,  (he  meatus  audito- 
riua  externally*  and  the  labyrinth  intjeriiitlly.  It  is  filled  with  air,  and  communicstei 
with  the  pharynx  hy  the  Eu.stachian  tube.  The  tympanom  is  traversed  by » 
chain  of  moveable  bones,  which  connect  the  membrnna  tympatii  with  the  laby- 
rinth, and  serve  to  convey  the  vibrations  communicated  to  the  mcmbrana  tympaoi 
across  the  cavity  of  the  tympanum  to  the  internal  ear. 

The  caviftf  of  the  tifmpanum  measures  about  five  lines  from  before  backwards, 
three  lines  in  the  vertical  direction,  and  between  two  and  three  in  the  transverse, 
being  a  little  broader  behind  and  above  than  it  is  below  and  in  front.  It  is  bounded 
externally  by  the  uiembrani  tympani  and  meatus;  internally,  hy  the  outer  surface 
of  the  internal  ear;  behind,  by  the  mastoid  cells;  and,  in  front,  by  the  Kustachi&n 
tube  and  canal  for  the  Tensor  tympani.  Its  roof  and  floor  are  formed  by  (liiu 
osseous  laminic,  which  coiniect  the  squamous  and  petrous  portions  of  the  temporaJ 
bone. 

The  roo/is  broad,  flattened,  and  formed  of  a  thin  plate  of  bone,  which  separates 
the  cranial  and  tympanic  cavities. 

The  Jloor  is  narmw,  and  corresponds  to  the  jugular  fossa,  which  lies  beneath. 
"Yhc  ottter  wall  \?,  formed   by  the   niemlirana  tymjumi,  a  small  portion  of  hoo« 
being  seen  above  and  below  this   menibrane.     It  presents  three  small  apertcre^ 
the  iter  chordae  posterius,  the  Glasseriaii  fissure,  and  the  iter  chorda*  anteritu. 

The  apertfire  of  the  iter  chorda  posterius  is  behind  the  aperture  for  thfl 
mcmbrana  tympani,  close  to  its  margin,  at  a  level  with  its  centre;  it  le^ds  into  § 
niinuto  canal,  which  descends  in  front  of  the  aqueductus  Fallopii,  and  terminate* 
in  this  canal  near  the  stylo-mastoid  foramen.  Through  it  the  chorda  tympani 
nerve  enters  the  tympanum. 

The  Glasserian  Jissure  opens  just  above  and  in  front  of  the  orifice  of  th*' 
membrana  tympani;  in  this  situation  it  is  a  mere  slit,  about  a  line  in  length,  h 
givc^  passage  to  the  long  process  of  the  malleus,  the  Laxator  tympani  muscif. 
and  some  tympanic  vessels. 

The  aperture  of  the  iter  chorda  anteriut  is  seen  juat  above  the  precisliflg 

fissure;  it  leads  into  a   canid  (canal  of  Iluguier),  which  runs  parallel    with  the 

Glasserian  fissure.     Through  it  the  chorda  tympani  nerve  leaver*  the  tympanuui.    i 

The  internal  wall  of  the  tf/mpanum  is  vertical  in  direction,  and  looks  directly 

outwards.     It  presents  for  examination  the  following  parts; 


Fenestra  ovalis. 
Feuestxa  rotunda. 
Promontory. 


Ridge  of  the  Aqueductus  FallopiL 

Pyramid. 

Opening  for  the  .Stapedius. 


The  feftestra  ovalis  is  a  reniform  opening,  learling  from  the  t^inpanuro  into 
the  vestibule;  its  long  diameter  is  directed  horizontally,  and  its  convex  borclfrll 
upwards.     The  opening  in  the  recent  state  is  closed  by  the  lining  merohmno 
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commoQ  to  both  caTilies,  and  is  occupied  by  the  base  of  the  stapes.  This  mem* 
brane  is  placed  opposite  the  merabrana  tjnipaiii,  and  is  connected  with  it  by  the 
os:«icula  uiulituB. 

The  fenettra  rotunda  is  an  oval  aperture^  placed  nt  the  bottom  of  a  fuiinol- 
ehaped  depression,  leading  into  the  cochlea,  It  is  bituated  below  and  rather  buhind 

314, — View  of  Inner  Wall  of  Tympanum.  (Enlarged.) 


the  fenestra  ovallj?,  from  which  it  is  eeparatcd  by  a  rounded  elevation,  the  pro- 
montory; it  is  closed  in  the  recent  state  by  a  membrane  {memhrana  ti/mpfitti 
secundaria^  Scarpa).  ThtJi  membrane  ia  concave  towards  tlie  tympanum,  convex 
towards  the  cochlea.  It  consists  of  three  layers  ;  the  external,  or  mucoufl,  is 
derived  from  the  muctms  lining  of  the  tympanum;  the  internal,  or  serous,  frum 
the  lining  memtirane  of  the  cochlea;  and  an  intermediate,  or  tibrous  layer. 

The  promont.ort/  ia  a  rounded  hollow  prominence,  forme<l  by  the  projection 
outwarfls  of  the  firflt  turn  of  llie  cochlea;  it  is  placed  between  the  fcnestne,  and 
furrowed  on  its  surface  by  three  email  g^roovus,  which  lodge  Lrancliea  of  the 
tymf»anie  plexus. 

The  rounded  eminence  of  the  agueductus  Fallopii  is  placed  between  the 
fenestra  ovaiis  and  roof  of  the  tympanum;  it  is  tlie  prominence  of  the  bony  canal 
in  which  the  portio  dura  ia  contained.  It  traverses  the  inner  wall  of  the  tym- 
panum above  the  fenestra  ovalin,  and  behind  that  opening,  curves  nearly  vertically 
downwards  along  the  posterior  wall. 

The  pyramid  is  a  conical  eniinence,  situated  immediately  behind  the  fenestra 
ovalif),  and  in  front  of  the  verticiil  portion  of  the  cminenco  above  descrihcd;  it  is 
hollow  in  the  interior,  and  contains  the  Stapedius  muscle;  ita  summit  projects 
forwards  towards  the  fenestra  ovalis,  and  presents  a  small  aperture,  which  trans- 
mits the  tendon  of  the  mMscic,  The  cavity  in  the  pyramid  ia  prolonged  into  a 
minute  canal,  wntch  communicates  with  the  aqueductua  Fallopii. 

The  posterior  wall  of  the  tympanum  m  wider  above  than  below,  and  presents 
for  examination  the 

W  Openings  of  tlie  Mastoid  Cells. 

They  consist  of  one  large  irregular  aperture,  and  several  smaller  openings, 
situated  at  the  upper  part  of  the  posterior  wall;  they  lead  into  canals,  whicli 
communicate  with  large  irregular  cavities  contained  in  the  interior  of  the  mastoid 
process.  These  cavities  vary  considerably  m  number,  size,  and  form  ;  they  arc 
lined  by  mucous  membrane,  continuous  with  that  covering  the  cavity  of  the 
tympanum. 

The  anterior  wall  of  the  ft/mpanum  is  wider  above  than  ^itVovj;  \V,  tQiTvc%\«iTw^«i 
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The  skin  lining  the  meatus  ia  very  thin,  adheres  closely  to  the  cartilaglnoas 
and  osseous  portions  of  the  tube,  and  covers  tlie  surface  of  the  merabratia  tympani, 
forming  its  outer  layer.  After  maceration,  the  thin  pouch  of  epiderroie,  when 
witlulnnvn,  pre^ervea  the  form  of  the  meatus.  The  skiu  near  the  orifice  ift  fur- 
niBhed  with  hairs  and  selmceous  glands.  In  the  thick  subcutaneous  tissue  of  the 
cartilf^inous  part  of  the  meatus  are  numerous  ceruminous  gtandiS,  which  secrete 
the  ear-wax  :  their  ducts  open  on  the  surface  of  the  skin. 

The  arteries  supplying  the  meatus  are  branches  from  the  posterior  auricular, 
internal  maxillary,  and  temporal. 

The  nerves  are  chiefly  derived  from  the  auriculo-temporal  branch  of  the  inferior 
maxillary  nerve. 

Middle  Eah,  or  Tympanum. 

The  middle  ear,  or  tympanum,  is  an  irregular  cavity,  compressed  from  without 
inwards,  and  Bituated  within  the  petrous  bone.  It  is  placed  above  the  jugular 
fossa,  the  carotid  cimal  lying  in  front,  the  mastoid  cells  behind,  the  meatus  audito- 
rius  externally^  and  the  labyrinth  interimlly.  It  is  filled  with  air,  and  communicates 
with  the  pharynx  by  the  Eustachian  tube.  Tbe  tympanum  is  traversed  by  a 
chain  of  moveable  bones,  which  connect  the  merabrana  tympani  with  the  laby- 
rinth, and  serve  to  convey  the  vibrations  communicated  to  the  membrana  tymponi 
across  the  cavity  of  the  tympanum  to  the  internal  ear. 

The  eavih/  of  the  fi/mpatium  measures  about  five  lines  from  before  backward;s, 
three  lines  in  the  vertical  (itrcctiou,  aud  between  two  and  three  in  the  transverse. 
being  a  little  broader  behind  and  above  than  it  is  Ijelow  anJ  in  front.  It  is  bounded 
externally  by  the  mcmbrani  tymimni  and  meatus;  internally,  by  the  outer  surface 
of  the  internal  ear;  behind,  by  the  mastoid  cells;  and,  in  front,  by  the  Eustachian 
tube  and  canal  for  the  Tensor  tympani.  Ita  roof  and  floor  are  formed  by  thin 
osseous  lamina^  which  connect  the  squamous  and  petrous  portions  of  the  temporal 
bone. 

The  roofh  broad,  flattened,  and  formed  of  a  thin  plate  of  bone,  which  sepi 
tbe  cranial  and  tympanic  cavities. 

The ^00 r  is  narrow,  and  corresponds  to  the  jugular  fossa,  which  lies  beneath.' 

The  oittcr  wait  is   formed   by  the  membrana  tympani,  a  small  portion  of 
being   seen  above  and  below"  this   membrane.    It  presents  three  small  apei 
tlie  iter  chordje  poster ius,  the  Glasserian  fi.ssure,  and  the  iter  chordae  anterius. 

The  aperture  of  the  iter  chorda  posterins  is  behind  the  aperture  for  tho 
membrana  tympani,  close  to  its  margin,  at  a  level  with  its  centre;  it  leads  into  a 
minute  canal,  which  descends  in  front  of  the  aqueduetus  Fallopii,  and  terminates 
in  this  canal  near  the  stylo-mastoid  foramen.  Through  it  the  chorda  tympani 
nerve  enters  the  tympanum. 

The  Glasserian  fissure  opens  just  above  and  in  front  of  the  orifice  of  the 
membrana  tympani;  in  this  situation  it  is  a  mere  slit,  about  a  line  in  length.  It 
gives  passage  to  the  long  process  of  the  malleus,  tbe  Laxator  tympani  muecli^ 
and  some  tympanic  vessels. 

The  aperture  of  the  iter  chordiB  anteriut  is  seen  just  above  tho  preceding 
fissure;  it  leads  into  a  canal  (canal  of  lluguier),  which  runs  parallel  with  t^ 
Glasserian  fissure.     Through  it  the  chorda  tymj>ani  nerve  leaves  the  tympanum,    i 

The  internal  wall  af  the  fi/mpanum  is  vertical  in  direction,  and  looks  directly 
outwards.     It  presents  for  examination  the  following  parts: 


surface 
tachian 
)j  thin     fl 
mporal    H 

3ara(|^l 

eathl^^H 

>f  bone  ■ 
rtunev,  ■ 
us.  V 


Fenestra  ovalis. 
Fenestra  rotunda. 
Promontory. 


Ridge  of  the  Aqueductus  Fallopii. 

Pyramid, 

Opening  for  the  Stapedius. 


The  fenestra  ovalis  is  a  reniform  opening,  leading  from  the  tympanum  intii 
the  vestibule;  its  long  diameter  ia  directed  horizontally,  and  its  convex  border  k 
upwardn.     The  opening  in  l\\ei  recetvl  ftVa-t^  va  closed  by  the  lining  membrau 
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common  to  lx)th  cavities,  ond  ia  occupied  by  tlie  base  of  the  stapes.  This  mem- 
brane is  placed  opposite  the  membrana  tjrmpani,  and  is  connected  with  it  hj  the 
ossicuJa  auditus. 

The  fenestra  rotunda  is  an  oval  aperture,  placed  at  tlie  bottom  of  a  funnel- 
shaped  depression,  leading  into  the  cochlea.   It  ia  situated  below  and  rather  behind 

314.— View  of  Inner  Wall  of  Tympanum.   (Enlarged.) 


CiMrim  Tjmg/tmi. 


the  fenestra  ovalis,  from  which  it  is  geparatcd  by  a  rounded  elevation,  the  pro- 
montory; it  is  closetl  in  tlic  recent  state  by  a  membrane  {meml/ruiia  ii/mpam 
secundnriay  Scarpa).  This  membrane  is  concave  towards  the  tympanum,  convex 
towards  the  cochlea.  It  consists  of  three  layers  ;  the  external,  or  mucous,  is 
derived  from  the  mucous  lining  of  the  tympanum;  the  internal,  or  serous,  from 
the  lining  raembrane  of  the  cochlea;  and  an  intermediate,  or  fibrous  layer. 

The  prom  on  tori/  is  a  rounded  hollow  prominence,  formed  by  the  projection 
outwards  of  tiie  first  turn  of  the  cochlea;  it  is  placed  lietween  the  fenestra,*,  and 
furrowed  on  it«  surface  by  three  small  grooves,  which  lodge  branches  of  the 
tympanic  plexus. 

The  rounded  eminence  of  the  aqueductus  Failopii  is  placed  between  the 
fenestra  ovalis  and  roof  of  the  tympanum;  it  is  the  prominence  of  the  bony  canal 
in  which  the  portio  dura  is  contained.  It  traverses  the  inner  wall  of  the  tym- 
panum ubove  the  fenestra  ovalis,  and  behind  that  opening,  curves  nearly  vertically 
downwards  along  the  posterior  wall. 

The  pyramid  is  a  conical  eminence,  situated  immediately  behind  the  fenestra 
ovalis,  and  in  front  of  the  vertical  portion  of  the  eminence  above  described;  it  is 
hollow  in  the  interior,  and  contains  the  Stapedius  muscle ;  its  summit  projects 
forwards  towards  the  fenestra  ovalis,  and  presents  a  small  aperture,  which  trans- 
mits the  tendon  of  the  muscle.  The  cavity  iti  the  pyramid  ia  prolonged  into  a 
minute  canal,  wnich  comraunic4ites  with  the  aqueductus  Failopii. 

The  posterior  wall  of  the  tympanum  is  wider  above  than  below,  and  presents 
for  examination  the 

Openings  of  the  Mastoid  Cells. 

They  coasiat  of  one  large  irregular  aperture,  and  several  smaller  openings, 
situated  at  the  upper  part  of  the  posterior  wall ;  they  lead  into  canals,  which 
communicate  with  large  irregular  cavities  contained  iu  the  interior  of  the  mastoid 
process.  These  cavities  vary  considerably  in  number,  size,  and  form  ;  they  are 
lined  by  mucous  membrane,  continuous  with  that  coveriug  the  cavity  of  the 
tympanum. 

The  anterior  wall  of  the  tympanum  is  wider  above  than  beVo-w  •,  W  cQrc«aY^-^^^ 
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with  tho  carotid  canal,  from  which  it  is  separated  by  a  thin  plate  of  bone;  it 
presenta  for  examination  the 

Canal  for  the  Tensor  tympani.  Orifice  of  the  Eustachian  Tube. 

The  Processus  CochleAriformis. 

The  orifice  of  the  canal  for  the  Tensor  tympani,  and  the  orifice  of  the  Eustachian 
tube,  are  situated  at  the  upper  part  of  tho  auterior  wall,  being  sepaniled  from 
each  other  by  a  tliin^  delicate  horizontal  plate  of  lK)ne,  the  processus  cochlear!- 
formis.  These  canals  run  from  llie  tympanyin  forward,  inward,  and  a  litlle 
downward,  to  the  retiring  angle  between  the  squamous  and  petrous  portions  of  the 
temporal  bone. 

The  canal  for  the  Tensor  tympani  is  the  ayperior  and  the  smaller  of  the  two; 
it  is  rounded,  and  lies  beneath  the  upper  surface  of  the  petrous  bone,  close  to  the 
hiatus  Fallopii.  The  tympanic  cud  of  this  canal  forms  a  conical  eminence,  which 
is  prolonged  backwards  into  the  cavity  of  the  tyrapanuni,  and  is  perforated  at  its 
fittmmit  by  an  aperture,  which  transmits  the  tendon  of  the  muscle  coutained  iu  it. 
This  eminence  is  somctitnes  called  tho  auterior  pyramid.  The  canal  contains  the 
Tensor  tympani  muscle. 

The  Enstachian  tube  is  the  channel  through  whieli  the  tympanum  communicatw 
with  the  pliarynx.  Its  length  is  from  an  inch  and  a  half  to  two  inches,  and  tt« 
direction  downwards,  forwards,  and  inwards.  It  is  formed  partly  of  bone,  partly 
of  cartilage  and  iibroiis  tissue. 

The  osseous  portion  is  about  half  an  inch  in  length.  It  commences  in  the  lower 
part  of  the  anterior  wall  of  the  ti'inpanunn,  bidow  the  processus  cochlearifonnl% 
and  gradually  narrowing,  tt-rminates  in  an  oval  dilated  opening,  at  the  angle  of 
junction  of  the  petrous  and  squamous  portions,  its  extremity  presonting  a  jaggod 
margin,  which  serves  for  the  attachment  of  the  cartilaginous  |)ortion. 

The  cartilaginons  porfwn,  about  an  iuch  in  length,  is  formed  of  a  triangalar 
plate  of  cartilage,  curled  upon  itseli",  an  interval  being  left  l>elow,  1)etw«en  the 
non-approximated  margins  aC  tJie  cartilage,  whicFi  is  completed  by  fibrous  titftQ«. 
Its  canal  is  narrow  behind,  wide,  expanded,  and  somewhat  trumpet>&haped  in 
front,  terminating  by  an  oval  orifice,  at  the  upper  part  and  side  of  the  pharytix, 
behind  the  hack  part  of  the  inferior  meatus.  Through  this  canal  the  mucous 
membrane  of  the  pharynx  is  continuous  with  that  which  lines  the  tympanum. 

The  membrana  tf^mpani  separates  the  cavity  of  the  tympanum  from  the  bottom 
of  the  external  meatus.  It  is  a  thin  semi-transparent  membrane,  nearly  oral  in 
form,  somewhat  broader  uhove  than  below,  and  directed  very  obliquely  downward 
and  inwtti'ds.  Its  cii'cumfei'ence  is  contained  in  a  groove  at  the  inner  end  of  the 
meatus,  which  skirts  the  circumference  of  this  part  excepting  above.  The  handle 
of  the  malleus  descends  vertically  between  the  inner  and  middle  layers  of  tliii 
membrane*  as  far  down  as  it^  centre,  where  it  is  firmly  attached,  drawing  ^ 
membrane  inwards,  so  that  its  outer  surface  is  concave,  its  inner  convex. 

Siructure.  This  membrane  is  composed  of  three  layers,  an  external  (cuticalarX 
a  middle  (fibrous),  and  an  internal  (mucous).  The  cuticular  lining  is  derived  from 
the  Integument  lining  the  meatus.  The  Jibrous  layer  consists  of  fibrous  and 
elastic  tissues ;  sonic  of  the  fibres  radiate  from  near  the  centre  to  the  circttiB* 
ference ;  others  are  arranged,  in  the  form  of  a  dense  circular  ring,  round  (lie 
attached  margin  of  the  membrane.  The  mucous  lining  is  derived  from  the  moeoOB 
lining  of  the  tympanum,  Tlie  vcssicls  pass  to  the  membrana  tympani  aloog  tlM 
handle  of  the  malleus,  and  are  distributed  between  its  layers. 


I 
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Ossicles  of  the  Ttsipakum. 


The  tympanum  is  traversed  by  a  chain  of  moveable  bones,  three  in  number, 
malleus,  incus,  and  stapes.  The  former  is  attached  to  tlie  membrana  tynipaot, 
latter  to  the  fenestra  ovalis,  the  incus  being  placed  between  the  two,  to  both  at 

wliifh  it  h  conuectcd  by  deUcute  avlkulullous. 
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The  MalleuSy  so  named  from  its  fancied  resemblance  to  a  hammer,  consists  of  a 
head,  neck,  and  three  processes  :  the  handle  or  manubrium,  the  processus  gracilis 
and  the  processus  brevis. 

The  head  is  the  large  upper  extremity  of  the  bone;  it  is  oval  in  shape,  and 
articulates  posteriorly  with  die  incus,  being  free  in  the  rest  of  its  extent. 

The  neck  is  the  narrow  contracted  part  just  beneath  the  head;  and  below  this 
is  a  prominence,  to  which  the  various  processes  are  attached. 

The  manubrium  is  a  vertical  portion  of  bone,  which  is  connected  by  its  outer 
margin  with  the  membrana  tympani.  It  decreases  in  size  towards  its  extremity, 
where  it  is  curved  slightly  forwards,  and  flattened  from  within  outwards. 

The  processus  gracilis  is  a  long  and  very  delicate  process,  which  passes  from 
the  eminence  below  the  neck  forwards  and  outwards  to  the  Glasserian  fissure,  to 
which  it  is  connected  by  bone  and  ligamentous  fibres.  It  gives  attachment  to  the 
Laxator  tympani. 

The  processus  brevis  is  a  slight  conical  projection,  which  springs  from  the  root 
of  the  manubrium,  and  lies  in  contact  witii  tlie  membrana  tympani*  Its  summit 
gives  attachment  to  the  Tensor  tympani. 

The  Incus  has  received  its  name  from  its  supposed  resembrance  to  an  anvil,  but 

it  is  more  like  a  bicuspid  tooth,  with  two 

315 — The  Small  Bones  of  the  Ear,  seen    roots,  which  difier  in  length,  and  are  widely 

from  the  Outside  (Enlarged).  separated  from  each  other.     It  consists  of  a 

body  and  two  processes. 

The  bodi/  is  somewhat  quadrilateral,  but 
compressed  laterally.  Its  summit  is  deeply 
concave,  and  articulates  with  the  malleus ;  in 
the  fresh  state,  it  is  covered  with  cartilage 
and  lined  with  synovial  membrane. 

The  two  processes  diverge  from  one  an- 
other nearly  at  right  angles. 

The  shori  process,  somewhat  conical  in 
shape,  projects  nearly  horizontally  back- 
wards, and  is  attached  to  the  margin  of  the 
opening  leading  into  the  mastoid  cells,  by 
ligamentous  fibres. 

The  long  process,  longer  and  more  slender  than  the  preceding,  descends  nearly 
vertically  behind  the  handle  of  the  malleus,  and  bending  inwards,  terminates  in  a 
rounded  globular  projection,  the  os  orbiculare,  which  is  tipped  with  cartilage,  and 
articulates  with  the  head  of  the  stapes.  In  the  foetus  the  os  orbiculare  exists  as  a 
separate  bone,  but  becomes  united  to  the  long  process  of  the  incus  in  the  adult. 

The  Stapes,  so  called  from  its  close  resemblance  to  a  stirrup,  consists  of  a  head, 
neck,  two  branches,  and  a  base. 

The  head  presents  a  depression,  tipped  with  cartilage,  which  articulates  with 
the  OS  orbiculare. 

The  neck,  the  restricted  part  of  the  bone  below  the  head,  receives  the  insertion 
of  the  Stapedius  muscle. 

The  two  branches  {crura),  diverge  from  the  neck,  and  are  connected  at  their 
extremities  by  a  flattened,  oval-shaped  plate  (the  base),  which  forms  the  foot  of 
the  stirrup,  and  is  fixed  to  the  margin  of  the  fenestra  ovalis  by  ligamentous 
fibres. 

Ligaments  of  the  Ossicula,  These  snuiU  bones  are  connected  with  each  other, 
and  with  the  walls  of  the  tympanum,  by  ligaments,  and  moved  by  small  muscles. 
The  articular  surfaces  of  the  malleus  and  incus,  the  orbicular  process  of  the  incus 
and  head  of  the  stapes,  are  covered  with  cartilage,  connected  together  by  delicate 
capsular  ligaments,  and  lined  by  synovial  membrane.  The  ligaments  connecting  the 
ossicula  with  the  walls  of  the  tympanum,  are  three  in  number,  one  for  each  bone. 
The  suspensory  ligament  of  the  malleus  is  a  delicate,  round  bundle  of  fibres. 
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which  descends  perpendicularly  from  the  roof  of  the  tytnpauum  to  the  head  of  the 
malleus. 

The  posterior  ligament  of  (he  incus  is  a  short,  thick,  ligamentous  band,  nrhich 
connects  the  extremity  of  the  short  process  of  the  incus  to  the  posterior  wall  of 
the  tympttnum,  near  the  margin  of  the  opening  of  the  mastoid  cells. 

The  annular  ligament  of  the  stapes  connects  the  circumference  of  the  base  of 
this  bone  to  the  margin  of  the  fenestra  ovalis. 

A  guspensort/  ligament  of  the  incus  \\h»  been  desexibed  by  Arnold,  descending 
from  the  roof  of  the  tympanum  to  the  upper  pai't  of  tlie  incus,  near  its  articulation 
with  thu  malleus. 

The  muscles  of  the  tympanum  are  three: 


Tensor  tympani. 


Laxator  tympani. 


Stapedius. 


The  Tensor  tympani^  the  largest,  is  contained  in  a  bony  canal,  above  the  0( 
portion  of  the  Euytaehian  tube,  from  which  it  is  separated  by  the  processus 
cochleariformis.  It  arisea  from  the  under  surface  of  the  petrous  bone,  from  the 
cartilaginous  portion  of  the  EuBtachian  tube,  and  from  the  osseous  canal  in  which 
it  is  contained.  Passing  backwards,  it  terminates  in  a  slender  tendon,  which  is 
reflected  outwards  over  the  processus  cochleariformis,  and  is  inserted  into  the 
handle  of  the  malleus,  near  its  root.  It  is  supplied  by  a  brauch  from  the  otic 
ganglion. 

The  Laxator  tympani  major  (Soramerring),  arises  from  the  spinous  process  of 
the  sphenoid  bone,  and  from  the  cartilaginous  portion  of  the  Eustachian  tube,  and 
passing  backwards  through  the  Glasserian  liHSure,  is  inserted  into  the  neck  of 
t!»e  malleus,  just  above  the  proeessua  gracilis.  It  is  supplied  by  the  tympanie 
branch  of  the  facial. 

The  Laxator  tympani  minor  (Sommeriing),  arises  from  the  upper  and  back  part 
of  the  external  meatus,  passes  forwards  and  inwards  between  the  middle  aod 
inner  layers  of  the  meuibrana  tympani,  and  is  inserted  into  the  handle  of  the 
malleus,  and  processus  brevia.  This  is  regarded  as  a  ligament  bj  mmb 
anatomists. 

The  Stapedius  arises  from  the  sides  of  a  conical  cavity  hollowed  oat  of  the 
interior  of  the  pyramid  :  its  tendon  emerges  from  the  orifice  at  the  apex  of  the 
pyramid,  and  passing  forwards,  is  inserted  into  the  neck  of  the  stapes.  Its  sur&oe 
is  aponeurotic,  its  interior  fleshy;  and  its  tendon  occa.sionally  contains  a  slendor 
bony  spine,  which  is  constant  in  some  mammalia.  It  is  supplied  by  a  fiUuneoC 
from  the  facial  nerve. 

Actions.  The  Tensor  tympani  draws  the  membrana  tympani  inwards,  and  thus 
heightens  its  tension.  The  Laxator  tympani  draws  the  malleus  outwards,  and 
thus  the  tympanic  membrane,  especially  at  its  fore  part,  is  relaxed.  The  Stapedius 
deprcj^ses  the  back  part  of  the  base  of  the  stapes,  and  raises  its  fore  part.  It 
probably  compresses  the  contents  of  the  vestibule. 

The  mucmts  mrmbrane  of  the  tympanum  is  thin,  vascular,  and  continuous  with 
the  mucous  membrane  of  the  pharynx,  through  the  Eustachian  tube.  It  invests 
the  ossicula,  and  the  muscles  and  nerves  contained  in  the  tympanic  cavity;  forms 
the  internal  layer  of  the  membrana  tympani;  covers  the  foramen  rotumlum;  and 
is  reflected  into  the  mastoid  cells,  which  it  lines  throughout.  In  tlie  tyrnpaoom 
and  mastoid  cells,  this  membrane  is  j>a!e,  thin,  slightly  vascular,  and  covered  with 
ciliated  epithelium.  In  the  osseous  portion  of  the  Eustachian  tube,  tlic  membrane 
is  thin;  but  in  the  cm'tilaginous  portion  it  is  very  thick,  highly  vascular,  covorod 
with  laminar  ciliated  epithelium,  and  provided  with  numerous  mucous  glands. 

The  arteries  supplying  the  tympanum  are  five  in  number.  Two  of  thejn  are 
larger  than  the  rest,  viz.,  the  tymjianic  branch  of  the  internal  maxillarj',  which 
supplies  the  memljrana  tympani;  and  the  stylo-niastoid  branch  of  the  {>osteri4ir 
auricular,  which  supplies  the  back  part  of  the  tympanum  and  mastoid  cells.  Till 
smaller  branches  are,  tlie  petrosal  branch  of  the  middle  meningeal,  and  bra&ohes 
from  the  ascending  pharyngeal  and  internal  carotid. 
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The  veins  of  the  tympanum  terminate  in  the  middle  meningeal  and  pharyngeal 
veins,  and,  through  these,  in  the  internal  jugular. 

The  nervei  of  the  tympanum  may  be  divided  into:  I.  Those  supplying  the 
muscles;  2.  Those  distributed  to  the  lining  membrane;  3.  Branches  communicating 
with  other  nerves. 

Nerves  to  muscles.  The  Tensor  tympani  is  supplied  by  a  branch  from  the  otic 
ganglion;  the  Laxator  tympani,  and  the  Stapedius,  by  a  filament  from  the  facial 
(Sommerring). 

The  nerves  distributed  to  the  lining  membrane  are  derived  from  the  tympanic 
plexus. 

Communications  between  the  following  nerves  take  place  in  the  tympanum:  the 
tympanic  branch  from  the  petrous  ganglion  of  the  glosso-pharyngeal;  a  filament 
from  the  carotid  plexus;  a  branch  which  joins  the  great  superficial  petrosal  nerve 
from  the  Vidian ;  and  a  branch  to  the  otic  ganglion  (small  superficial  petrosal 
nerve). 

The  tympanic  branch  of  the  glosso-pharyngeal  (Jacobson^s  nerve),  enters  the 
tympanum  by  an  aperture  in  its  floor,  close  to  the  inner  wall,  and  ascends  on  to 
tiie  promontory.  It  distributes  filaments  to  the  lining  membrane  of  the  tympanum, 
and  divides  into  three  branches,  which  are  contained  in  grooves  on  the  promontory, 
and  serve  to  connect  this  with  other  nerves.  One  branch  runs  in  a  groove,  for- 
wards and  downwards,  to  an  aperture  situated  at  the  junction  of  the  anterior  and 
inner  walls,  just  above  the  floor,  and  enters  the  carotid  canal,  to  communicate 
with  the  carotid  plexus  of  the  sympathetic.  The  second  branch  is  contained 
in  a  groove  which  runs  vertically  upwards  to  an  aperture  on  the  inner  wall  of  the 
^rmpanum,  just  beneath  the  anterior  pyramid,  and  in  front  of  the  fenestra  ovalis. 
The  canal  leading  from  this,  opens  into  the  hiatus  Fallopii,  where  the  nerve 
contained  in  it  joins  the  great  petrosal  nerve.  The  third  branch  ascends  towards 
the  anterior  surface  of  the  petrous  bone;  it  then  passes  through  a  small  aperture 
in  the  sphenoid  and  temporal  bones  to  the  exterior  of  the  skull,  and  joins  the  otic 
ganglion.  As  this  nerve  passes  by  the  gangliform  enlargement  of  the  facial,  it 
has  a  connecting  filament  with  it. 

The  chorda  tympani  quits  the  facial  near  the  stylo-mastoid  foramen,  enters 
the  tympanum  at  the  base  of  the  pyramid,  and  arches  forwards  across  its  cavity, 
between  the  handle  of  the  malleus  and  long  process  of  the  incus,  to  an  opening 
internal  to  the  fissura  Glasseri.  It  is  invested  by  a  reflection  of  the  lining  mem- 
brane of  the  tympanum. 

Internal  Ear,  or  Labtrinth. 

The  internal  ear  is  the  essential  part  of  the  organ,  receiving  the  ultimate  dis- 
tribution of  the  auditory  nerve.  It  is  called  the  labyrinth,  from  the  complexity 
of  its  shape,  and  consists  of  three  parts,  the  vestibule,  semicircular  canals,  and 
cochlea.  It  is  formed  by  a  series  of  cavities,  channelled  out  of  the  substance  of 
the  petrous  bone,  communicating  externally  with  the  cavity  of  the  tympanum, 
through  the  fenestra  ovalis  and  rotunda;  and  internally,  with  the  meatus  audito- 
rius  internus,  which  contains  the  auditory  nerve.  Within  the  osseous  labyrinth 
is  contained  the  membranous  labyrinth,  upon  which  the  ramifications  of  the 
aaditory  nerve  are  distributed. 

The  Vestibule  is  the  common  central  cavity  of  communication  between  the  parts 
of  the  internal  ear.  It  is  situated  on  the  inner  side  of  the  tympanum,  behind  the 
cochlea,  and  in  front  of  the  semicircular  canals.  It  is  somewhat  ovoidal  in  shape 
from  before  backwards,  flattened  from  side  to  side,  and  measures  about  one-fifth  of 
an  inch  from  before  backwards,  as  well  as  from  above  downwards,  being  narrower 
from  without  inwards.  On  its  outer,  or  tympanic  wall,  is  the  fenestra  ovalis, 
closed,  in  the  recent  state,  by  the  base  of  the  stapes,  and  its  annular  ligament. 
On  its  inner  wall,  at  its  fore  part,  is  a  small  circular  depression, /ot^ea  hemisphe- 
rica,  which  is  perforated,  at  its  anterior  and  inferior  part,  by  fte;\WBlTECYCL\v\ft\vsJvfe'^ 
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{macula  cribro3a\  for  tlie  passage  of  filaments  of  the  auditory  nerve;  and  behind 
this  dppresKiijn  is  a  vertit'sil  riilfi;t',  tlio  pyramidal  eminence.  At  the  himler  part 
of  the  inner  wall  is  the  orifice  of  the  arpieduchis  vestibuH,  which  extends  to  the 
posterior  surface  of  the  petrous  portion  of  t!»e  temporal  bone.  It  transmits  n 
small  vein,  and,  according;  ti>  some,  contains  n  tubular  prolongation  of  the  lining 
membrane  of  the  vestibule,  which  ends  in  a  cul-de-sac,  Ijetween  the  layers  of  tlie 
dura  mater  within  fhc  cranial  cavity.  On  the  tipper  wally  or  root\  is  a  trans- 
verscly-ovnl  depression, /orea  semi-eUipticn^  separated  from  the  fovea  heminpherica 
by  the  pyramidal  eminence,  already  mentioned.  Behind,  the  semicircular  can^la 
open  into  the  vestibule  by  live  orifices.     In  front  ia  a  large  oval  opening  which 

3 1 6.— The  Osseous  Labyrinth,  laid  open.    (Enlarged.) 
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communicates  witli  the  scala  veetibuli  of  the  cochlea  by  a  single  orifice,  apertun 
srnlfE  restihuH  cockles. 

The  Seinicircular  canals  ore  three  bony  canals,  situated  above  and  behind  the 
vestibule.  Tliey  are  of  uneniual  length,  compressed  from  side  t*>  (lide,  and  describe 
the  greater  part  of  a  circle.  They  measure  about  one-twentieth  of  an  inch  in 
difimcter,  and  each  pref'cnts  a  dilatation  at  one  end»  called  the  ampulla,  vrhidi 
measures  more  than  twice  the  diametjer  of  the  tube.  These  canals  o|)on  into  the 
vestibule  by  five  orifices,  one  of  tlie  apertures  being  common  to  tw^  of  ibt 
canals. 

The  sfiperwr  semicircular  canal  is  vertical  in  direction,  and  stretches  acroM 
the  petrous  pdrtion  of  the  temporal  bone,  at  right  angles  to  its  posterior  surface: 
Its  arch  forms  a  round  projecdon  on  the  anterior  surface  of  the  petrous  Ixioe. 
It  dcjicribes  abuut  two-thirds  of  a  circle.  Its  outer  extremity,  which  is  arapuU 
luted,  commences  by  a  distinct  orifice  in  the  upper  part  of  the  vestibule;  the 
opposito  end  of  the  canal,  which  is  not  dilated,  joins  with  the  corresponding  part  of 
the  potiterior  cunal,  and  opens  by  a  common  orifice  with  it  in  the  hack  part  of  the 
vestibule. 

The  posterior  semicircular  caiml,  also  vertical  in  direction,  is  directed  baclcMranK 
nciuly  puralicl  to  the  posterior  purface  of  tlie  petrous  bone:  it  is  the  longest  itf  the 
three,  its  ampuUated  end  eommeucing  at  the  lower  and  back  part  of  the  restihale, 
it^  opposite  end  joimng  to  fovm  llvw  common  canal  already  mentioned. 
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Die  exiertialy  or  horizontal  canal^  is  the  shortest  of  tho  three,  Ha  arch  being 
directed  outwards  and  backwards ;  thus  each  semicircular  canal  stands  at  right 
angles  to  the  other  two.  It«  ampuliated  end  correisponda  to  the  upper  and  outer 
angle  of  the  vestibule,  just  above  the  fenestra  ovalis;  its  opposite  end  opens  by  a 
distinct  orifice  at  the  upper  and  back  part  of  the  vestibule* 

The  Coehlea  hoars  isoine  resemblance  to  a  eommon  auail-ahell:  it  forms  the 
anterior  part  of  the  labyrinth,  is  conical  in  form,  and  placed  almost  horizontally 
in  front  of  the  vestiUule;  its  apex  is  directed  for\varJ8  and  otitwarda  towards  tho 
upper  and  front  part  of  tho  inner  wail  of  the  tympanum;  its  base  corresponds 
with  the  anterior  depression  at  the  bottom  of  the  internal  auditory  meatus;  and 
is  perforated  by  numerous  apertures,  for  the  passage  of  the  cochlear  branch  of  the 
auditory  nerve.  It  measures  about  a  quarter  of  au  inch  in  len;;th,  and  its  breadth 
towards  the  base  is  about  tlie  same.  It  eonaista  of  a  conical-shaped  central  axis, 
the  modiolus  or  colunieihi;  of  a  canal  wound  ypirally  round  the  axis  for  two 
turns  and  a  half,  from  the  base  to  the  apex;  and  of  a  delicate  lamina  (the  lamina 
spiralis)  contained  within  the  canal,  which  follows  its  windings,  and  subdivides  it 
iuto  two- 

Tho  cenfrnl  axi.i,  or  modiobis^  is  conical  in  form,  and  extends  from  the  base  to 
the  apex  of  the  cochlea.  Its  base  is  broail,  corresponds  with  the  first  turn  of  tho 
cochlea,  and  is  perforated  by  numerous  orifice?,  which  transmit  filaments  of 
the  cochlear  branch  of  the  auditory  nerve;  tho  axis  diminishes  rapidly  in  size  in 
the  second  coil,  and  terminates  within  the  last  half  coil,  or  cupola,  in  an  expanded, 
delicate,  bony  lamella,  which  resembles  the  half  of  a  funnel,  divided  longitudinally, 
and  called  the  infundihtdum;  the  broad  part  of  this  funiiLd  is  directed  towards 
the  summit  of  the  cochlea,  and  hlends  with  the  last  half-turn  of  the  spiral  canal 
of  the  cochlea,  the  cupola.  The  outer  surface  of  the  modiolus  is  formed  of  the 
wall  of  the  spiral  canal,  and  is  dense  in  structure;  hut  its  centre  is  channelled,  as 
far  as  the  last  ha!f-coil,  by  numerous  branching  canals,  which  transmit  nervoua 
filaments  in  regular  succession  into  the  canal  of  the  cochlea,  or  on  to  the  surface 
of  the  lamina  spiralis.  One  of  these,  larger  than  the  rest^  occupies  tlie  centre 
of  the  modiolus,  and  is  named  the  tttbulus  eentralis  modioli;  it  extends  from 
the  base  to  the  extremity  of  tho  modiolus,  and  transmits  a  small  nerve  and  artery 
{arteria  renfralts  modioli). 

The  spiral  canal  (fig.  3 1 7)  takes  two  turns  and  a  half  round  the  modiolus.  It 
is  about  an  inch  and  a  half  in  length,  measured  along  its  outer  wall;  and  diminishes 

517. — ^The  Cochlea  laid  open.    (Enlarged). 


gradually  in  size  from  the  base  to  the  summit,  where  it  terminates  in  a  cul-de- 
saCf  the  cupobi,  which  forma  the  apex  of  the  cochlea.  The  commencement  of 
this  canal  is  about  the  tenth  of  an  inch  in  diameter:  it  diverges  from  the  modiohis 
towards  the  tympanum  and  vestibule,  and  presents  three  openings.  One,  the 
fenestra  rotunda,  communicates  with  the  tympanum:  in  tbe  recent  state,  this 
aperture  is  closed  by  a  membrane,  the  mfmhrana  ti/mpam  secundaria.  Anotl\ev 
aperture,  of  an  oval  form,  enters  the  vestibule.     Tbe  l\urA  \*  \.\A<i  a.-^<t\V.wct  ^^^  "^^ 
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aqueductiis  cochletn^  which  loads  to  a  minute  funnel-ehoped  canal,  which  opens  cm 
the  basilar  surface  of  thp  petrous  bone,  and  transmita  a  small  vein. 

The  iuterioi"  of  the  spiral  canal  is  divided  Into  two  pa«suge§  [scalm)  hj  a  thin, 
osseous,  and  membranous  liimiua,  which  winds  spirally  round  the  raodiolus.  Thiji 
IH  the  lamina  spiralis,  the  essential  part  of  the  cochlea  upon  which  the  nerve 
tubules  are  distributed.  The  osseous  part  of  the  epiral  lamina  exteudi*  al»out  half 
way  across  the  diameter  of  the  spiral  canal;  it  is  called  the  osneous  zone.  It 
cnmrncncea  in  the  vestibule  between  the  tympanic  and  vestibular  opening  of  the 
c<tchlefi,  and,  gradunlly  becoming  narrower  in  its  course,  terminates  in  a  projecting 
hook,  the  hamuiar  procesB,  just  where  the  expansion  ol"  the  infundibulum  eora- 
mences.  Tlie  lamina  spiralis  consists  of  two  thin  lamella;  of  bone,  between  which 
are  numerous  canals  for  the  passage  of  nervous  filaments,  which  open  chiefly 
on  the  lower  or  tympanic  surface.  At  the  point  where  the  ogseous  lamina  is 
attacher!  to  the  modiolus,  and  following  its  windinijs,  is  a  small  canal,  called  by 
Rosenthal,  the  cattalis  ftpiralis  wodioli.  In  the  recent  state,  the  osseous  lone  ia 
continued  to  the  opposite  wall  of  the  canal  by  a  membranous  and  muscular  layer 
(membranous  zone)^  so  as  to  form  a  complete  partition  in  the  tube  of  the  cochlea* 
Two  passages,  or  scalas,  arc  thus  formed,  by  the  division  of  the  canal  of  the  cochlea 
into  two.  One,  the  scaia  tympani,  is  closed  below  by  the  membrane  of  the 
fenestra  rotunda;  the  otlier,  the  scala  vestihttli^  communicates,  by  an  ov«l 
aperture,  with  the  vestibule.  Near  the  termination  of  the  scala  vcstibulL  cloiB 
by  the  fenestra  rotunda,  is  the  orifice  of  the  aquedyctus  cochlese.  The  ecala 
comnmnicate,  at  the  apex  of  the  cochlea,  by  an  opening  common  to  both,  tins 
hclifo/rema,  which  exists  in  consequence  of  the  deficiency  of  the  lamina  spiralis 
in  the  last  half  coil  of  the  canal. 

In  structure^  the  membranous  zone  is  a  transparent  plassy  lamina,  prcs^enltng 
near  its  centre  a  number  of  minute  transverse  lines,  which  ra<liato  outwards,  and 
give  it  a  fibrous  appearance j  and  at  its  circumference,  where  connected  w^ith  the 
outer  wall  of  the  spiral  canal,  it  is  composed  of  a  semi-transparent  struciuir, 
which  is  described  by  Todd  and  Bowman  as  a  muscle  (the  Cochleai-is),  and  by 
Kolliker  as  connective  tissue. 

The  vestibular  surface  of  the  osseous  portion  of  the  lamina  spiralis  is  covered 
for  about  the  outer  fifth  of  it»s  surface,  with  a  thin  Inyer,  resembling  cartilage  in 
texture.  It  is  described  as  the  denticulate  lamina  (Todd  and  Bowman),  from  iu 
presentinjj;  a  series  of  wedge-shaped  teeth  which  form  its  free  margin,  and  which 
project  into  the  vestibular  scalic. 

The  inner  surface  of  the  osseous  labyrinth  is  lined  by  an  exceedinj^ly  thin 
fibro-serous  membrane,  analogous  to  a  periosteum,  from  its  close  adhesion  to  the 
inner  surface  of  these  cavities,  and  peribnnitig  the  otBce  of  a  serous  membrane  by 
iUs  i\2&  surface.  It  lines  the  vestibule,  and  from  this  cavity  is  continued  into  the 
semicircular  canals  and  the  scala  vestibnli  of  the  cochlea,  and  throujfli  tlje  hdli- 
cotrema  into  the  scala  tympani.  Two  delicate  tubular  processes  are  prolonged 
along  the  aqueducts  of  the  vestibule  and  cochlea,  to  the  inner  surface  of  the  dm 
mater.  This  membrane  is  continued  across  the  fenestra  ovalis  and  rotunda,  and 
consequently  has  no  communication  with  the  lining  membrane  of  the  tympanofn. 
Its  attached  surface  is  rough  and  tilirous,  and  closely  adherent  to  the  Umc;  its 
free  surface  is  smooth  and  pale,  covered  with  a  layer  of  epithelium,  and  srcrct«'s  a 
thin,  limpitl  fluid,  the  aqua  lahifrinthi  {perili/mpli  [Blainville]^  litjuor  Cotunnii}* 
In  the  vestiltulo  and  semicircular  canals,  it  separates  the  osseous  from  the  inem<  \ 
branous  labyrinth;  but  in  the  cocldea  it  lines  the  two  surfaces  of  the  bony  laminAJ 
spiralis;  and  being  continued  from  its  free  margin  across  the  canal  to  its  oaler  i 
wall,  forms  the  lamina  spiralis  raembranncea,  serving  to  complete  the  separaSioB 
between  the  two  scala?. 


The  Membranous  Labybinth. 

The  membranous  labyrinth  (fig.  3 1 8)  is  a  closed  membranous  sac,  eonUUnbg  fluid. 
Tin'  riimifteationB  of  tlie  auditory  uet\«  nx^  distributed  upon  tbo  wall  0/  the  nc. 
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It  has  the  same  general  form  as  the  vestibule  and  semicircular  canftla,  in  which  it 
is  enclosed;  but  is  considerably  smaller,  and  separated  from  their  lining  membrane 
by  the  perilymph. 

The  vesHbtdar  portion  consista  of  two  sacs,  the  utricle  and  the  saccule. 

The  utricle  is  the  larjrrer  of  the  two,  of  an  oblfing  form,  compressed  laterally, 
and  occupies  the  upper  and  back  part  of  the  vestibule^  lying  in  contact  with  the 

318,— Tha  Membranous  Labyrinth  detached.    (Enlarged.) 
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fovea  semi-elliptica.  Numerous  filaments  of  the  auditory  nerve  are  distributed  on 
the  wall  of  this  eac;  and  its  cavity  communicates,  behind,  with  the  membranous 
Bemicircular  canals  by  five  orifices. 

The  saccule  is  the  smaller  of  the  two  vestibular  sacs:  it  is  globulai'  in  form,  lies 
in  the  fovea  hcmispherica,  near  the  openiug  of  the  vestibular  scala  of  the  cochlea, 
and  receives  numenms  nervous  filaments,  which  enter  from  the  bottom  of  the 
depression  in  which  it  is  contained.  Its  cavil^  is  apparently  distinct  from  tliat 
of  the  utricle. 

The  membranous  semicircular  canah  ai*e  about  one-third  the  diameter  of  the 
osseous  canals,  but  in  number,  shape,  and  general  form  they  are  precisely  simihur; 
they  are  hollow,  and  open  by  five  orifices  into  the  utricle,  one  opening  being 
common  tu  two  canals.  Their  ampullie  are  thicker  than  the  rest  of  the  tubes, 
and  nearly  fill  the  cavities  in  which  they  are  contained. 

The  menibrauous  labyrinth  is  held  in  its  position  by  the  numerous  nervous 
filaments  distributed  to  the  utricle,  to  the  saccule,  and  to  the  ampulla  of  each 
rarial.  These  nerves  enter  the  vestibule  through  the  minute  apertures  on  its 
inner  wall. 

Structure.  The  wall  of  the  membranous  labjrinth  is  semi -transparent,  and 
consists  of  three  layers.  The  nufer  layer  is  a  loose  and  flocculent  tissue,  containing 
blood-vessels  and  uumerous  pigment-celis.  analogous  to  thoise  in  the  choroid.  The 
middle  Iftt/er,  thicker  and  more  transparent,  bears  some  resemblance  to  the  hyaloid 
membrane,  but  it  presents  in  parts  marks  of  longitudinal  fibrillation  and  elongated 
nuclei  on  the  addition  of  acetic  acid.  The  i/iuer  Im/er  is  formed  of  polygonal 
nucleated  epithelial  cells,  which  secrete  the  endolym^iU. 
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The  endolymph  {liquor  Scarp<F)  is  a  limjiid  serous  fluid,  which  Blla  the  i 
hnmoua  Ijihyrintli;  in  com  posit  ion,  it  closely  resembles  the  periljTnph. 

The  otoliths  are  two  siiuiil  rounded  boJiei*,  consisting  of  ii  mass  of  minute 
crystalliue  grnins  of  ciirbonute  of  lime,  held  together  in  a  mesh  of  delicate  fibroui 
tiaaue,  and  contained  in  the  wall  of  the  utricle  and  saccule,  opposite  the  digtriha- 
tion  of  the  nerves.  A  ealeareona  material  is  also,  according  to  Bowman,  sparingly 
gcattered  in  the  cells  lininj^  the  ampulla  of  each  semicircular  canal. 

The  Arteries  of  the  tofft/ritith  are  the  internal  auditory,  from  the  basilar  or 
superior  cerebellar,  the  ttfylo-mastoid,  from  tbe  poiiterior  auricular,  »intl,  occasion- 
ally, branches  from  the  occipilnl.  The  internal  audiiory  divides  at  the  bottom  of 
the  internal  meatus  into  two  branches,  cochlear  and  vetitibular. 

The  cochlear  branch  subdivides  into  from  twelve  to  fourteen  twigs,  which 
traverse  the  canalu  in  the  modiolus,  and  are  distributed,  in  the  form  of  a  capillary 
network,  in  the  i^ubstancc  of  the  lanuna  spiralis. 

The  vestibular  branches  accompany  the  nerves,  and  are  dii«tributed,  in  the  form 
of  a  minute  capillary  network,  in  the  substance  of  the  membranous  labyrinth. 

The  Veins  of  the  vestibule  and  semicircular  canald  accompany  the  arteries,  and 
receiving  those  of  the  cochlea  at  the  baae  of  the  modioluB,  terminate  in  the 
superior  petrosal  sinus. 

The  Auditory  nerve,  the  special  nerve  of  tlie  sense  of  hearing,  divides,  at  the 
bottom  of  the  internal  auditory  meatus,  into  two  brandies,  the  cochlear  and  ves- 
tibular. The  trunk  of  the  nerve,  ns  well  as  the  branches,  contains  numeroua 
ganglion-cells  with  caudate  prolongations. 

The  vestihttiar  nerre^  the  most  posterior  of  the  two,  divides  into  three  branchc*, 
superior,  middle,  and  inferior. 

Tho  superior  vestibular  branch,  the  largest,  divides  into  numerous  filaments, 
which  pass  through  minute  openings  at  the  upper  and  back  part  of  the  cul-de-sac 
at  the  bottom  of  tlie  meatus,  and  entering  the  vetstiliuie,  are  distributed  to  the 
utricle,  and  to  the  ampulla  of  the  external  and  superior  semicircular  canals. 

The  middle  vestibular  branch  consists  of  numerous  filaments,  whicli  enter  tftc 
vestibule  by  a  smaller  cluster  of  foramina,  placed  below  those  above  meufioncci 
and  which  correspond  to  the  bottom  of  the  fovea  hemispherlca;  they  are  distributed 
to  the  saccule. 

Tho  inferior  and  smallest  branch  passes  baekwords  in  a  canal  behind  tl)c 
foramina  for  the  nerves  of  the  saccule,  and  is  distributed  to  the  ampulla  of  tlie 
posterior  semicircular  canal. 

The  nervous  filaments  enter  the  nnipullary  enlargement  at  a  deep  depreraion 
seen  on  their  external  surface,  and  a  corresponding  elevation  is  eeeo  witliin,  thfl 
nerve-fibres  ending  in  loops,  and  in  free  extremities.  In  the  utricle  and  saccolc, 
the  nerve-ftbres  spread  out,  some  blending  with  the  calcareous  matter,  others 
radiating  on  tlje  inner  surface  of  the  wall  of  each  cavity,  becoming  blended  with 
a  layer  of  nueieatud  cells,  imd  terminrJiiig  in  a  thin  fibrous  film. 

Tlie  cochlear  nerve  divides  into  numeroua  filaments  at  the  base  of  the  modiolas, 
which  ascend  along  its  canals,  and  then,  bending  outwards  at  right  angles,  p«« 
between  the  plates  of  tho  bony  lamina  spiralis,  close  to  its  tympanic  sur&c*- 
Between  the  plates  of  the  spiral  lamina,  the  nerves  form  a  plexus,  which  conttul»« 
ganglion-cells;  and  from  the  margin  of  the  osseous  zone,  branches  of  this  plen* 
are  distributed  to  the  membranous  part  of  the  septum,  where  they  are  arranged 
in  small,  conical-shaped  bundles,  parallel  with  one  another.  The  filament*  vfiica 
supply  the  apical  i)ortion  of  the  lamina  spiralis,  are  conducted  to  this  part  tlirougb 
the  tubulua  centralis  modioli. 
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THE  Apparatus  for  the  digestion  of  the  food  consists  of  the  alimentary  canal, 
and  of  certain  accessory  organs. 
The  alimentary  canal  is  a  musculo-membranous  tube,  about  thirty  feet  in  length 
extending  from  the  mouth  to  the  anus,  and  lined  throughout  its  entire  extent  by 
mucous  membrane.  It  has  received  different  names  in  the  various  parts  of  its 
course:  at  its  commencement,  the  mouth,  we  find  provision  made  for  the  me- 
chanical division  of  the  food  (mastication),  and  for  its  admixture  with  a  fluid 
secreted  by  the  salivary  glands  (insalivation) ;  beyond  this  are  the  organs  of  de- 
glutition, the  pharynx  and  the  oesophagus,  which  convey  the  food  into  that  part  of 
the  alimentary  canal  (the  stomach)  in  which  the  principal  chemical  changes 
occur;  in  the  stomach,  the  reduction  and  solution  of  the  food  takes  place;  in  the 
small  intestines,  the  nutritive  principles  of  the  food  (the  chyle),  by  its  admixture 
with  the  bile  and  pancreatic  fluid,  are  separated  from  that  portion  which  passes 
into  the  large  intestine,  most  of  which  is  expelled  from  the  system. 


Alimentary  Canal. 

1  Duodenum 

Mouth. 

Small  intestine  . 

\  Jejunum. 

Pharynx, 

( Deum. 

CEsophagus. 

(  Caecum. 

Stomach. 

Large  intestine  . 

<  Colon. 
( Rectum. 

Accessory  Organs. 

Teeth. 

Parotid. 

Liver. 

Salivary  glands  ' 

Submaxillary. 

Pancreas. 

,  Sublingual. 

Spleen. 

The  Mouth  (fig.  319)  is  placed  at  the  commencement  of  the  alimentary  canal;  it 
is  a  nearly  oval-shaped  cavity,  in  which  the  mastication  of  the  food  takes  place.  It 
is  bounded,  in  front,  by  the  lips;  laterally,  by  the  cheeks  and  the  alveolar  processes 
of  the  upper  and  lower  jaw;  above,  by  tiie  hard  palate  and  teeth  of  the  upper  jaw; 
below,  by  the  tongue,  and  by  the  mucous  membrane  stretched  between  the  under 
surface  of  that  organ  and  the  inner  surface  of  the  jaws,  and  by  the  teeth  of  the 
lower  jaw;  behind,  by  the  soft  palate  and  fauces. 

The  mucous  membrane  lining  the  mouth,  is  continuous  with  the  integument  at 
the  free  margin  of  the  lips,  and  with  the  mucous  lining  of  the  fauces  behind;  it  is 
of  a  rose-pink  tinge  during  life,  and  very  thick  where  it  covers  the  hard  parts 
bounding  the  cavity. 

The  Lips  are  two  fleshy  folds,  which  surround  the  orifice  of  the  mouth,  formed 
externally  of  integument,  and  internally  of  mucous  membrane,  between  which  is 
found  the  Orbicularis  oris  muscle,  the  coronary  vessels,  some  nerves,  areolar  tissue, 
and  fat,  and  numerous  small  labial  glands.  The  inner  surface  of  each  lip  is  con- 
nected in  the  middle  line  to  the  gum  of  the  corresponding  jaw  by  a  fold  of  mucous 
membrane,  ihQfreenum  labii  superioris  and  «»i/mort*,  the  former  being  the  larger 
of  the  two. 

The  labial  glands  are  situated  between  the  mucous  membrane  and  the  Orbicularis 
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oris,  round  the  orifice  of  tlie  mouth.  They  are  rounded  in  form,  ubont  tlio  sire 
of  small  peas,  their  ducts  opening  by  smu-U  oriKces  upon  the  mucous  mem- 
brane.    In  atrncture,  they  ret^enihle  the  other  salivary  glands. 

Th(i  Cheeks  form  the  sides  of  the  face,  and  are  continuous  in  front  with  the 
lipfl.  Thoy  are  composed,  externally,  of  integument;  internally,  of  mucous  mem- 
brane, and,  between  tlie  two,  of  a  muscular  stratum,  besides  a  large  quantity  of 
fat,  areolar  tissue,  vessels,  nerves,  and  buccal  glauda. 

The  mucous  memhrane  lining  tlie  eheek,  is  reflected  above  and  below  upon  the 
gums,  and  is  continuous  behind  with  the  lining  membrane  of  the  soft  palat4;. 
Opposite  the   second  molar  tooth  of  the  upper  jaw  is  a  papilla,  the  sommlt  of 

319.— Sectional  View  of  the  Nose,  Mouth,  Pharynx,  etc. 


which  presents  the  aperture  of  the  duct  of  the  parotid  gland.  The  principal 
muscle  of  the  cheek  is  the  Buccinator;  but  numerous  other  muscles  enter  into  iCi 
formation;  viz.,  the  Zygomatici,  Masseter,  and  Pktjsraa  myoides. 

Tlie  buccal  ff lands  are  placed  between  the  mucous  membrane  and  BnccinAtor 
muscle:  they  are  similar  in  structure  to  the  labial  glands,  but  smaller.  Two  or 
three,  of  larger  size  than  the  rest,  are  placed  between  the  Maaaetor  and  Buccinator 
musctcfi;  their  ducts  open  into  the  mouth,  opposite  the  last  molai*  tooth.  TbejMU 
Cttllvd  motor  glands. 

The  Gums  are  composed  of  a  dense  fibrous  tissue,  closely  connected  to  the 
periosteum  of  the  alveolar  processes,  and  surroimding  the  necks  of  the  teeth.  TUey 
are  covered  by  smooth  and  vascular  mucous  membrane,  which  is  rcau;rkable  fur  iU 
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limited  sensibility.  Around  the  necks  of  tlie  teeth,  tliis  mcmljrane  presents 
numerous  line  pupillse;  and  from  thia  point  it  ia  reflected  into  the  iitveolus,  wlicro 
it  id  continuous  with  the  periostea!  myrabrane  liuing  that  cavity. 

The  Teetd. 

The  human  subject  is  provided  with  two  seta  of  teeth,  wliich  make  their 
appearance  at  ditierent  periods  of  life.  The  first  set  appear  in  cliildhood,  and  are 
calle<l  the  temporary^  deciduous^  or  milk  teeth.  The  second  set,  which  also  appear 
at  au  wirly  period,  continue  until  old  age,  and  are  named  permanent. 

The  temporari/  teeth  are  twenty  in  number;  four  incisors,  two  canine,  and  four 
molartJj  in  each  jaw. 

The  permam'Ht  teeth  are  thirty-two  in  number;  four  incisore^  two  central  and 
two  lateral,  two  canine,  four  bicuspids,  and  six  molars,  in  each  jaw. 

General  characters.    Each  tooth  consists  of  three  portions;  the  crown  or  body, 
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projecting  above  the  gum;  the  root,  or  fang,  entirely  concealed  within  the  alveolus; 
and  the  neck,  the  constricted  portion  between  the  other  two. 

The  roots  of  the  teeth  are  tirmly  implanted  within  the  alveoli:  these  depressions 
are  lined  with  periosteum,  which  is  reflected  on  to  the  tooth  at  the  point  of  the 
fang,  aud  covers  it  as  far  as  the  neck.  At  the  margin  of  tlie  alveolus,  the  peri- 
osteum becomes  continuous  with  the  fibrous  structure  of  the  gums. 


Permanext  Teeth. 

The  Incisors,  or  cutting  teeth,  are  so  named  from  their  presenting  a  sharp, 
cutting  edge,  adapted  for  cutting  the  food.  They  are  eight  in  number,  and  form 
the  four  front  teeth  in  each  jaw. 
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The  croicn  is  directed  vertically,  is  wedge-like  in  form,  being  bevelled  at  Uie 
expense  of  its  posterior  surface,  so  aa  to  terminate  in  a  sharp,  horizontal  cutting 
edge,  which,  before  being  subject  to  attrition,  presents  three  small  promineni 
points.  It  is  convex,  smooth,  and  highly  polished  in  front;  slightly  concave 
behind,  wliere  it  is  frequently  marked  by  slight  longitudinal  furrows. 

The  neck  m  conestricted. 

The  fcijtff  is  long,  siugle,  conical,  transversely  flattened,  thicker  before  tiuui 
behind,  and  slightly  grooved  on  each  side  in  the  longitudinal  direction. 

The  incisors  of  the  npper  Jatc  are  altogether  larger  and  etronger  than  those 
of  the  lower  jaw.  They  are  directed  obliquely  downwards  and  forwards.  The 
two  central  ones  are  larger  than  the  two  lateral,  and  their  free  edgetj  are  sharp 
and  chi8cl-Hko,  being  bevelled  at  the  expense  of  their  posterior  edget  the  root  in 
raore  rounded. 

The  incisors  of  the  lower  jaw  are  smaller  than  the  opper:  the  two  central 
ones  ai'e  smaller  than  the  two  lateral,  and  ore  the  smallest  of  all  the  incisor 
teeth. 

The  Canine  Teeth  (cuspidati)  are  four  in  number,  two  in  the  upper,  and  trnj 
in  the  lower  jaw;  one  being  placed  behiud  each  lateral  incisor.  They  are  larger 
and  stronger  than  the  incisors,  especially  the  root,  which  sinks  deeply  into  the 
jaw,  and  causes  a  well  marked  prominence  upon  its  suriace. 

The  croien  is  large  and  conical^  very  convex  iu  front,  a  little  hollowed  and 
uneven  postcrioi'ly,  and  tapering  to  a  blunted  point,  or  cusp,  which  rises  above  the 
level  of  the  other  teeth. 

The  root  h  single,  but  longer  and  thicker  than  that  of  the  incisors,  conical  in 
fonn,  compressed  laterally,  and  marked  by  a  slight  groove  on  each  side. 

The  upper  canine  teeth  (vulgarly  culled  eye-teeth)  are  larger  and  longer  than 
the  two  lower,  and  situated  a  little  behind  them. 

The  lower  canine  teeth  are  placed  in  front  of  the  upper,  so  that  their  summits 
correspond  to  the  interval  between  the  upper  canine  tooth  and  the  neighbooring 
incisors  on  each  side. 

The  Bicuspid  Teeth  (small,  or  false  molars),  are  eight  in  number,  four  in  each 
jaw,  two  being  placed  immediately  behind  each  of  the  canine  teeth.  They  are 
smaller  and  shorter  than  the  canine. 

The  crown  is  compressed  from  without  inwards,  and  surmounted  by  two  pyT»- 
niidal  eminences,  or  cusps,  separated  by  a  groove,  hence  their  name,  bicutpidatf. 
The  outer  of  these  cusps  is  larger  and  more  prominent  than  the  inner. 

The  neck  is  oval. 

The  rooi  is  generally  single,  compressed,  and  presents  a  deep  groove  on  each 
eide,  which  indicates  a  tendency  in  the  root  to  become  double.  The  apex  is 
generally  biiid. 

The  upper  bicuspids  are  larger,  and  present  a  greater  tendency  to  the  divUioo 
of  their  roots  than  the  lower:  this  is  especially  marked  in  the  ^x^ond  upper 
bicuspid. 

The  Molar  Teetu  {multicuspidafi^  true,  or  large  molars),  are  the  largest  of 
the  permanent  seU  and  are  adapted,  from  the  great  breadth  of  their  crowns,  for 
grinding  and  pounding  the  food.  They  are  twelve  in  number,  six  in  each  jaw, 
three  being  placed  behind  each  of  the  posterior  bicuspids. 

The  croivH  is  nearly  cubical  in  form,  rounded  on  each  of  its  lateral  SttHbCM^ 
flattened  in  front  and  behind;  the  upper  surface  being  surmounted  by  fauT  or  Are 
tuberclt^s,  or  cusps  (four  in  the  upper,  five  in  the  lower  moiars),  separated  frOBl 
each  other  by  a  crucial  depression,  hence  their  name,  mutticuspidati. 

The  neck  h  distinct,  large,  and  rounded. 

The  root  is  subdivided  into  from  two  to  five  fangs,  each  of  which  presents  an 
aperture  at  its  summit. 

The,  first  molar  tooth  is  tho  largest  and  broadest  of  all:  its  crown  has  usually 
five  cusps,  three  outer  and  two  inner.  In  the  upper  jaw,  the  root  consieta  of 
three  faDgs^  widely  separated  from  one  another,  two  being  external,  the  other 


I 


A 


THE   TEMPORARY  TEETH.  619 

internal.  The  latter  is  the  largest  and  the  longest,  slightly  grooved,  and  some- 
times bifid.  In  the  lower  jaw,  the  root  consists  of  two  fangs,  one  being  placed  in 
front,  the  other  behind :  tiiey  are  both  compressed  from  before  backwards,  and 
grooved  on  their  contiguous  faces,  indicating  a  tendency  to  division. 

The  second  molar  is  a  little  smaller  than  the  first. 

The  crown  has  four  cusps  in  the  upper,  and  five  in  the  lower  jaw. 

The  root  has  three  fangs  in  the  upper  jaw,  and  two  in  the  lower,  the  characters 
of  which  are  similar  to  the  preceding  tooth. 

The  third  molar  tooth  is  called  the  wisdom  tooth  {dens  sapietUuB),  from  its 
late  appearance  through  the  gum.  It  is  smaller  than  the  others,  and  its  axis  is 
directed  inwards. 

The  crown  is  small  and  rounded,  and  furnished  with  three  tubercles. 

The  root  is  generally  single,  short,  conical,  islightly  curved,  and  grooved  so  as 
to  present  traces  of  a  subdivision  into  three  fangs  in  the  upper,  and  two  in  the 
lower  jaw. 

Temporary  Teeth. 

The  temporary,  or  milk  teeth,  are  smaller,  but  resemble  in  form  those  of  the 
permanent  set.     The  hinder  of  the  two  temporary  molars  is  the  largest  of  all  the 

3a I. — ^The  Temporary,  or  Milk  Teeth. 
External  View. 
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milk  teeth,  and  is  succeeded  by  the  second  permanent  bicuspid.  The  first  upper 
molar  has  only  three  cusps,  two  external,  one  internal :  the  second  upper  molar 
has  four  cusps.  The  first  lower  molar  has  four  cusps :  the  second  lower  molar 
has  five  The  fangs  of  the  temporary  molar  teeth  are  smaller,  and  more  diverging 
than  those  of  the  permanent  set ;  but,  in  other  respects,  bear  a  strong  resemblance 
to  them. 

Structure.  On  making  a  vertical  section  of  a  tooth  (fig.  322),  a  hollow  cavity 
will  be  found  in  the  interior.  This  cavity  is  situated  at  the  base  of  the  crown, 
and  is  continuous  with  a  canal  which  traverses  the  centre  of  each  fang,  and  opens 
by  a  minute  orifice  at  its  extremity.  The  shape  of  the  cavity  corresponds  some- 
what with  that  of  the  tooth:  it  forms  what  is  called  the  pulp  cavity ^  and  contains 
a  soft,  highly  vascular,  and  sensitive  substance,  the  dental  pulp.     Tb&  \ra!^  S& 
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liz. — Vertical  Section, 
of  a  Molar  Tooth. 


5»3. — Vertical  Section  of  a  Bicuir 
piJ  Tooth,    (Maguified). 


richly  fluppHed  with  vessels  and  nerves,  which  outer  the  cavitj  throagh  the 
aperture  at  the  point  of  each  fang. 

The  selid  portion  of  the  tooth  consists  of  three  distinct 
structures,  viz.,  ivory  (tooth-bone,  or  dentine),  which  forma 
the  larger  portion  of  the  tooth;  enamel,  which  covers  the 
exposed  part,  or  crown  ;  and  the  cortical  substance,  or 
cement  {crusta  petrosa)^  which  is  disposed  as  a  thin  layer 
on  the  surfjtce  of  the  fang. 

The  Ivour,  or  dentine  (fi^.  2'^2)y  forma  the  principal 
mass  of  a  tooth;  in  its  central  part  is  the  cavity  enclosing 
the  pulp.  It  is  a  modification  of  the  osseoua  tissue,  from 
which  it  difierSj  however,  in  structure  and  chemical  com- 
position.  On  examination  with  the  mici'oscope,  it  is  seen 
to  consist   of  a   number  of  minute  wavy   and   branching 

tubeH,  having  distinct  parietes.     They  are  called  tlit*  dental  tubulin  and  aro  im- 
bedded in  a  dense  homogeneous  substance,  the  intertubtdar  tissue^ 

The  dental  tubuli  are  placed  parallel  with  one  another,  and  open  at  their  inner 
ends  into  the  pulp  cavity.  They  pursue  a  wavy  and  undulating  course  towards 
the  periphery.  The  direction  of  these  tubes  varies j  they  are  vertical  in  the  upper 
portion  of  the  crown^  oblique  in  the  neck  and 
upper  part  of  the  root,  and  towards  the  lower  part 
of  the  root  they  arc  inclined  downwards.  The 
tubuli,  at  their  commencement,  are  about  43*05  of 
an  inch  in  diameter;  in  their  course  they  divide 
and  subdivide  dichotomously,  so  as  to  give  to  the 
cut  surface  of  the  dentine  a  striated  appearance. 
From  the  sides  of  the  tubes,  especially  in  the  fang, 
ramifications  of  extreme  mmuteneas  are  given  otV, 
wliich  join  together  in  loops  in  the  intertubular 
subatance,  or  terminate  in  small  dilatations,  from 
which  branches  are  given  off.  Near  the  periphery 
of  the  dentine,  the  finer  ramifications  of  tlie  tubuii 
terminate  in  a  somewhat  similar  manner.  In  the 
fang,  these  ramifications  occasionally  pass  into  the 
crusta  petrosa.  The  dental  tuljuli  have  com- 
paratively thick  walls,  and  contain,  according  to 
Mr.  Tomes,  slender  cylmdrtcaJ  prolongations  of 
the  pulp- tissue. 

The  inlertubular  substance  is  translucent,  finely 
granular,  and  contains  tho  chief  part  of  the  earthy 
matter  of  the  dentine.  After  the  earthy  matter 
has  been  removed,  by  steeping  a  tooth  in  weak 
acid,  the  animal  basis  remaining  is  descril>ed  iiy 
Henlc  as  consisting  of  bundles  of  pale,  granular, 
flattened  fibres,  running  parallel  with  the  tubes;  but  by  Mr,  Nasmytli  as  consisting 
of  a  moss  of  brick-shaped  cells  surrounding  the  tubules.  By  Cxermak  and 
Mr.  Salter  it  is  supposed  to  consist  of  laminie  which  run  parallel  with  the  poilp 
cavity,  across  the  direction  of  the  tubes. 

Chemieal  Cmnposittan,  According  to  Berzeltns  and  Bibra,  dentine  consists  of 
^28  parts  of  animal,  and  72  of  earthy  matter.     The  animal  matter  is  resolvable  by 
boiling  into  gelatin.     The  earthy  matter  consists  of  phosphate  of  lime,  CArbonate 
of  lime,  a  trace  of  fluoride  of  calcium,  phosphate  of  magnesia  and  other  salts. 

The  Enamkl  is  tho  hardest  and  most  compact  part  of  a  tooth,  and  forms  a  thin 
crust  over  the  exposed  part  of  t!ie  crown,  as  far  as  the  commencement  of  the  faa^. 
It  is  thickest  on  the  grinding  surface  of  the  crown,  until  worn  away  by  uttriti«(i, 
and  becomes  tldnner  towards  the  neck.  It  consist  of  a  congeries  of  milMll* 
Aejcagouaf  rods.     They  lie  parallel  with  one  another,   resting  by  on«  cxtremHy 
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upon  the  dentine,  which  presents  a  number  of  minute  depressions  for  their 
reception;  and  forming  the  free  surface  of  the  crown  by  the  other  extremity. 
These  fibres  are  directed  vertically  on  the  summit  of  the  crown,  horizontally  at 
the  sides;  they  are  about  the  y^V?  ^^  ^^  ^^^  i°  diameter,  and  pursue  a  more  or 
less  wavy  course,  which  gives  to  the  cut  surface  of  the  enamel  the  appearance  of 
a  series  of  concentric  lines. 

Numerous  minute  interstices  intervene  between  the  enamel-fibres  near  their 
dentinal  surface,  a  provision  calculated  to  allow  of  the  permeation  of  fluids  from 
the  dentinal  tubuli  into  the  substance  of  the  enamel.  The  enamel-rods  consist  of 
solid  hexagonal  or  four-sided  prisms,  connected  by  their  surfaces  and  ends,  and 
filled  with  calcareous  matter.  If  the  latter  is  removed,  by  weak  acid,  from  newly- 
formed  or  growing  enamel,  it  will  be  found  to  present  a  network  of  delicate 
prismatic  cells  of  animal  matter. 

Chemical  Composition,  According  to  Bibra,  enamel  consists  of  96*5  per  cent, 
of  earthy  matter,  and  3*5  per  cent,  of  animal  matter.  The  earthy  matter  consists 
of  phosphate  of  lime,  with  traces  of  fluoride  of  calcium,  carbonate  of  lime,  phos-. 
phate  of  magnesia  and  other  salts. 

The  Cortical  Substance,  or  cement  (crusta  petrosd),  is  disposed  as  a  thin 
layer  on  the  roots  of  the  teeth,  from  the  termination  of  the  enamel,  as  far  as  the 
apex  of  the  fang,  where  it  is  usually  very  thick.  In  structure  and  chemical  com- 
position, it  resembles  bone.  It  contains,  sparingly,  the  lacunae  and  canaliculi  which 
characterise  true  bone  :  the  lacunie  placed  near  the  surface,  have  the  canaliculi 
radiating  from  the  side  of  the  lacunae  towards  the  periodontal  membrane;  and 
those  more  deeply  placed,  join  with  the  adjacent  dental  tubuli.  In  the  thicker 
portions  of  the  crusta  petrosa,  the  lamellae  and  Haversian  canals  peculiar  to  bone 
are  also  found.  As  age  advances,  the  cement  increases  in  thickness,  and  gives 
rise  to  those  bony  growths,  or  exo8toses,  so  common  in  the  teeth  of  the  aged;  the 
pulp  cavity  becomes  also  partially  filled  up  by  a  hard  substance,  intermediate  in 
structure  between  dentine  and  bone  {osteo-dentine,  Owen;  secondary  dentine. 
Tomes).  It  appears  to  be  formed  by  a  slow  conversion  of  the  dental  pulp,  which 
shrinks,  or  even  disappears. 

Development  op  the  Teeth  (figs.  324  to  329). 

According  to  the  observations  of  Arnold  and  Groodsir,  the  teeth  are  developed 
from  the  mucous  membrane  covering  the  edges  of  the  maxillary  arches.  About 
the  sixth  week  of  foetal  life  (fig.  324),  the  mucous  membrane  covering  the  edge  of 
the  upper  jaw,  presents  a  semicircular  depression  or  groove  :  this  is  the  primitive 
dental  groove  (Goodsir),  from  the  fioor  of  which  the  germs  of  the  ten  deciduous 
or  milk-teeth  are  developed.  The  germ  of  each  tooth  is  formed  by  a  conical 
elevation  or  papilla  of  mucous  membrane  (fig.  325)  which  constitutes  the  rudimen- 
tary pulp  of  a  milk-tooth.  The  germs  of  the  milk-teeth  make  their  appearance  in 
the  following  order:  at  the  seventh  week,  the  germ  of  the  first  molar  of  the 
upper  jaw  appears;  at  the  eighth  week,  that  for  the  canine  tooth  is  developed; 
the  two  incisor  papillae  appear  about  the  ninth  week  (the  central  preceding  the 
lateral);  lastly,  the  second  molar  papilla  is  seen  at  the  tenth  week,  behind  the 
anterior  molar.  The  teeth  of  the  lower  jaw  appear  rather  later,  the  first  molar 
papilla  being  only  just  visible  at  the  seventh  week;  and  the  tenth  papilla  not 
being  developed  before  the  eleventh  week.  This  completes  the  first  or  papillary 
stage  of  their  development.  „ 

The  dental  groove  now  becomes  contracted,  its  margins  thickened  and 
prominent,  and  the  groove  is  converted  into  follicles  for  the  reception  of  the 
papillae,  by  the  growth  of  membranous  septa,  which  pass  across  the  groove 
between  its  borders  (fig.  326).  The  follicles  by  this  means  become  the  alveoli, 
lined  by  periosteum,  from  the  bottom  of  which  the  process  of  the  mucous  mem- 
brane of  the  gum  rises,  which  is  the  germ  of  the  future  tooth.  The  follicle  for 
the   first  molar  is    complete    about  the  tenth  week;   the  canine  follorw*  \!«i^^ 
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succeeded  by  the  follicles  for  the  incisors, 
wbicii  are  completed  about,  the  eleventh  or 
twelfth  week;  and,  lastly,  the  follicie  of  the 
posterior  molar  is  completed  about  the  four- 
teenth week.  These  changes  constitute  the 
second  or  follicular  stage. 

Ahout  the  thirteenth  week,  the  papilloe  begin 
to  grow  rflpidly,  project  from  the  follicles,  and 
aflsiimc  a  form  corresponding  with  that  of  the 
future  teeth;  the  follicles  soon  become  deeper, 
and  from  their  margins  small  membranous 
processes,  or  opercula,  are  developed,  which, 
meeting,  unite  and  form  a  lid  to  the  now  closed 
cavity  (fig.  327).  These  procesHCs  correspond 
in  ghape  to  the  form  of  the  crown  of  the 
tooth,  and  in  number  to  the  tuberclles  on  ita 
surface.  The  follicles  of  the  ineii?or  teeth  have 
two  opercula,  the  canine  three^  and  the  molars 
four  or  five  each.  The  follicles  are  thus  con- 
verted into  dental  sacs,  and  the  contained 
papillae  become  pnlps.  The  lipa  of  t!ie  dental 
groove  gradually  advance  over  the  follietes  from 
behind  forwards,  and,  uniting,  gradually  ob- 
literate it.  This  completes  the  third  or  saccular 
stage,  which  takes  place  about  the  end  of  the 
Jifteenth  week. 

The  deep  portion  of  the  primitive  dental 
groove  is  now  closed  in;  but  the  more  super- 
ficial portion,  near  the  surface  of  the  gum, 
still  remains  open;  it  is  called,  by  Mr,  Goodsir, 
the  sevoHdanf  dental  groove;  trora  it  are 
developed  the  ten  anterior  permanent  teeth. 
About  the  fourteenth  week,  certain  Inuated 
depressions  are  I'ornied,  one  behind  each  of 
the  sacs  of  the  rudimentary  milk-teeth.  They 
are  ten  in  number  in  each  jaw,  and  are 
formed  successively  from  before  backwards j 
they  are  the  rudimentary  follicles  of  the  four 
permanent  incisors,  the  two  canine,  and  the 
four  bicuspids.  As  the  secondary  den t^il  groove 
clones  in,  these  follicles  become  closed  cavities  of 
reserve  (fig.  327).  The  cavities  soon  elongate, 
and  recede  from  the  surface  into  the  substance 
of  the  gum,  behind  the  sacs  of  the  deciduous 
teeth,  and  a  papilla  projects  from  thel>ottom  of 
each,  which  is  the  germ  of  the  perninnent 
tooth ;  at  tlie  same  time,  one  or  more  opercula 
are  developed  from  the  sides  of  the  cavity; 
and  these  uniting,  divide  it  into  two  portions; 
the  lower  portion  containing  the  papilla  of 
the  permanent  tooth,  the  upper  narrower  por- 
tion becoming  gradufdly  contracted  in  the  same 
way  that  the  primative  dcnt-al  groove  was 
obliterated  over  the  sacs  of  the  deciduous  teeth 
(fig.  328). 

The    six    posterior     permanent     teeth     in 
each    jaw,    three   on   each   aide,    tvtlae    from 
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•aocessive  extensions  backwards  of  the  back  part  of  the  primitive  dental  groove. 
Inuring  the  fourtli  mouth,  tliat  portion  of  the  dental  groove  which  lies  l>ehind  the 
hist  temporary  molar  follicle,  retnuins  open,  and  from  it  is  developed  the  papilla, 
the  rudiment  of  the  first  permanent  molar.  The  folliele  in  which  it  is  contained, 
becomes  closed  by  its  operculum,  and  the  upper  part  of  the  now-formed  sac 
elongates  backwards  to  form  a  cavity  of  reserve,  in  which  the  papilla  of  the 
second  permanent  molar  appears  at  the  seventh  month  after  blrt!i.  After  a  con- 
siderable int-erval,  during  which  the  sacs  of  the  first  and  second  permnnent  molars 
have  considerahlj  increased  in  size,  the  remainder  of  the  cavity  of  reserve  presentg 
for  the  last  time  a  series  of  changes  similar  to  the  preceediug,  amd  gives  rise  to 
the  eac  and  papilla  of  the  wisdom-tooth,  which  appears  at  the  sixth  year. 

Growth  of  the  Teeth.  As  soon  as  the  dental  sacs  are  formed  by  tlie  closing  in 
of  the  follicles,  they  gradually  enlarge,  as  well  as  their  contained  papillie.  Each 
Bac  consists  of  two  layers:  an  internal,  highly  vascular  !ayer,  lined  hy  epithelium; 
and  an  external  or  areolo-fihroua  membrane,  analogous  to  the  corium  of  the  mucous 
membrane. 

The  dental  pulps  soon  become  moulded  to  the  form  of  the  future  teeth,  and  are 
odlierent  by  their  bases  to  the  bottom  of  the  dental  sacs;  in  the  case  of  the  molara, 
the  base  of  the  pulp  is  divided  into  two  or  more  portion?,  which  form  the  fut^iro 
fangs.  During  the  fourth  or  fifth  month  of  fcetal  life,  a  thin  lamina  or  cap  of  dentine 
is  formed  on  the  most  prominent  point  of  the  pulp  of  all  the  milk-teeth,  lu  the 
incisor  and  canine  teeth»  this  newly-formed  lamina  has  the  form  of  a  hollow  cone; 
in  the  molar  teeth,  as  many  sepai'ate  laminie  are  found  as  there  are  eminences  upon 
its  crown.  These  laminse  grow  at  the  expense  of  the  pulp-sub:* tanco,  increasing 
in  breadth  by  a  growth  round  their  margins,  and  in  thickness  by  a  similar  form- 
ation in  its  substance;  the  separate  cones  (if  a  molar  tooth)  ultimately  coalesce,  and 
the  crown  is  completely  formed.  The  pulp  now  becomes  constricted,  so  as  to  form 
the  cervix;  and  the  remaining  portion  becomes  narrow  and  elongated,  to  form  the 
fang.  The  growth  of  dentine  takes  place  from  the  surface  towards  the  interior, 
until  nothing  but  the  small  pulp-cavity  remains  in  the  centre  of  Ihe  tooth,  com- 
municating by  the  aperture  left  at  the  point  of  each  fang,  with  the  dental  vessels 
and  nerves. 

As  soon  as  the  formation  of  the  dentine  has  commenced,  there  is  developed 
from  the  inner  wall  of  the  dental  sac,  a  soft  pulpy  mass,  the  enamel  organ^  which 
is  intimately  united  to  the  surface  of  the  dental  pulp,  or  its  cap  of  dentine.  It 
consists  of  a  mesh  of  fibres,  elastic  and  spongy,  containing  within  its  reticulations 
fluid  albumen;  and  at  the  point  of  junction  of  each  fibre,  a  transparent  nucleus  is 
visible.  The  surface  towards  the  dentinal  pulp  is  covered  by  a  layer  of  elongated 
nucleated  ceils,  the  enamel  membrane.  The  deposition  of  the  enamel  takes  place 
on  the  outer  surface  of  the  cap  of  dentine. 

The  cemenfum  appears  to  be  formed,  at  a  later  period  of  life,  by  the  periodontal 
membrane,  extending  from  the  margin  of  the  enamel  downwtirds. 

Eruption.  When  the  calcification  of  the  different  tissues  of  the  tootli  is  suffi- 
ciently advanced  to  enable  it  to  bear  the  pressure  to  which  it  will  be  afterwards 
subjected,  its  eruption  takes  place,  the  tooth  making  its  way  through  the  gum. 
The  gum  is  absorbed  by  the  pressure  of  the  crown  of  the  tooth  against  it,  wdiich 
is  itself  pressed  up  by  the  increasing  size  of  the  fang  (fig.  329).  At  the  same 
time,  the  septa  between  the  dental  sacs,  at  first  fi]>rou8  in  structure,  ossify,  and 
constitute  the  alveoli;  these  firmly  embrace  the  necks  of  the  teeth,  and  afford  them 
a  solid  basis  of  support. 

The  eruption  of  the  temporary  teeth  commences  at  the  seventh  month,  and  is 
complete  about  the  end  of  the  second  year,  those  of  the  lower  jaw  preceding  the 
upper. 

The  periods  for  the  eruption  of  the  temporary  act  are: 

7th  month,  central  incisors,  14th  to  2oth  month,  canine. 

7th  to  lofh  month,  lateral  incisors.        1 8th  to  36th  month,  posterior  molara. 

1 2th  to  i4lh  month,  anterior  molars. 
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Calcification  of  the  permanent  teeth  commences  a  little  before  birth,  and  pro- 
ceeds in  the  following  order  in  the  upper  jaw,  in  the  lower  jaw  a  little  earlier. 
First  molar,  five  or  six  tnotith^;  the  central  incisor  a  little  later;  lateral  incisow 
and  canine,  about  the  ciglith  or  ninth  month;  the  bicuspids  at  the  second  year; 
second  molar,  five  or  six  years;  wisdom  kmth,  ahont  twelve  years. 

Previous  to  the  permanent  teeth  penetrating  the  gum,  the  bony  partitions 
which  separate  their  sacs  from  the  dcciduoua  teeth  are  absorbed,  the  fangs  of  the 
tcraporary  teeth  disappear,  and  the  permanent  teeth  become  placed  under  the 
I008G  crowns  of  the  dectduouH  teeth;  the  latter  finally  become  detached,  and  th© 
permanent  teeth  take  their  place  in  the  mouth. 

The  eruption  of  the  permanent  teeth  takes  place  at  the  following  period^  the 
teeth  of  the  lower  jaw  preceding  those  of  the  upper  by  a  short  interval: 


6i  years,  first  molars. 
7 til  year,  two  middle  incisors. 
8th  year,  two  lateral  incisors. 
gth  year,  first  bicuspid. 


loth  year,  second  bicuspid. 

1 1  th  to  1 2th  year,  canine. 

1 2  til  to  13LI1  year,  second  molftrs. 
17th  to  2istyear,  wisdom-teetlj. 


The  Palate. 

The  Palate  forms  the  roof  of  the  mouth;  it  cousista  of  two  portions,  the  haid 
palate  in  front,  the  soft  palate  behind. 

The  /idrd  patate  Is  bounded  in  front  and  at  the  ftides  by  the  alveolar  arcbii 
and  gum}*;  behind^  it  is  continuous  with  the  soft  palate.  It  is  covered  by  a  dense 
structure,  formed  by  tlie  periosteum  and  mucous  membrane  of  the  mouth,  which 
uro  intimately  adherent  together.  Along  the  middle  line  is  a  linear  ridge  or 
raphe,  which  terminates  anteriorly  in  a  small  papilla,  corresponding  with  the 
inferior  opening  of  the  anterior  palatine  fossa.  This  papilla  receiver  filameiitt 
from  the  naao-jjalatine  and  anterior  palatine  nerves.  On  either  side  and  in  irQBl 
of  the  raphe,  tlie  mucous  membrane  is  thick,  pale  in  colour,  and  rormgatod; 
behind,  it  is  thin,  smooth,  and  of  a  deeper  colour :  it  is  covered  with  squamow 
epithelium,  and  furnished  with  numerous  glands  (palatal  glands),  which  lie  between 
the  mucous  membrane  and  the  surface  of  the  bone. 

The  soft,  palate  (  Velum  pendulum  palati)  is  a  moveable  fold,  suspended  from 
the  posterior  border  of  the  hard  palate,  aud  forming  an  incomplete  septum  between 
the  mouth  and  pharynx.  It  consists  of  a  fold  of  mucous  membrane,  endcMang 
muscular  fibrt?&,  an  aponeurosis,  vesrfela,  nerves,  and  mucous  glands.  When  oeeo- 
pying  its  usual  position  (a  relaxed  pendent  state),  its  anterior  surface  is  cODca?e, 
continuous  with  the  roof  of  the  mouth,  and  marked  by  a  median  ridge  or  raphe, 
which  indicates  its  original  separation  into  two  lateral  halves.  Ita  posterior 
surface  is  convex,  and  continuous  with  tlie  mucous  moml»rane  covering  tlie  floor 
of  the  posterior  nares.  Its  upper  border  is  attached  to  the  posterior  margin  of 
the  hard  palate,  aud  its  sides  are  blended  with  the  pharj'ux.  Its  lower  border 
is  free. 

Hanging  from  tho  middle  of  its  lower  border  is  a  small  conical-ahaped  peodn- 
lous  process,  the  uvula;  and  ai'ching  outwards  and  downwards  from  tho  base  of 
the  uvula  on  each  side,  nre  two  curved  folds  of  mucous  membrane,  contalBtBg 
muscular  fil»res,  called  the  arches  or  pillars  of  the  soft  palate. 

The  finierior  pillar  runs  downwards  and  forwardn  to  the  side  of  the  base  of 
the  tongue,  ami  is  formed  by  the  projection  of  the  Palato«glo8808  muscle,  coxvttd 
by  mucous  menilirfine. 

The  posterior  pillars  arc  nearer  to  each  other  and  larger  than  tlie  anterior: 
they  run  downwards  and  backwards  to  the  sides  of  the  pharynx,  and  are  formed 
by  the  projection  of  the  Palato-pharyrigei  muscles,  covered  by  mucous  membrane. 
The  anterior  and  posterior  pillars  aie  separated  below  by  a  triangular  internal,  in 
which  the  toni^il  is  lodged. 

The  space  left  between  the  arches  of  the  palate  on  the  two  sides  is  called  Ihu 
iufhmus  of  the  fauces.     It  is  bounded  above  by  the  free  margin  of  the  palate; 
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below,  by  the  tongue;  and  on  each  side,  by  the  pillars  of  the  soft  palate  and 
tonsils. 

The  mucous  membrane  of  the  soft  palate  is  thin,  and  covered  with  squamous 
epithelium  on  both  surfaces,  excepting  near  the  orifice  of  the  Eustachian  tube, 
where  it  is  columnar  and  ciliated.  The  palatine  glands  form  a  continuous  layer 
on  its  posterior  surface  and  round  the  uvula. 

The  aponeurosis  of  the  soft  palate  is  a  thin  but  firm  fibrous  layer,  attached 
above  to  the  hard  palate,  and  becoming  thinner  towards  the  free  margin  of  the 
velum.    It  is  blended  with  the  aponeurotic  tendon  of  the  Tensor  palati  muscle. 

The  muscles  of  the  soft  palate  are  five  on  each  side;  the  Levator  palati.  Tensor 
palati,  Palato-glossus,  Palato-pharyngeus,  and  Azygos  uvulae  (see  p.  232). 

The  tonsils  {amygdala;)  are  two  glandular  organs,  situated  one  on  each 
side  of  the  fauces,  between  the  anterior  and  posterior  pillars  of  the  soft  palate. 
They  are  of  a  rounded  form,  and  vary  considerably  in  size  in  difierent  individuals. 
Externally,  the  tonsil  is  in  relation  with  the  inner  surface  of  the  Superior  con- 
strictor, and  with  the  internal  carotid  and  ascending  pharyngeal  arteries,  and 
corresponds  to  the  angle  of  the  lower  jaw.  Its  intier  surface  presents  from 
twelve  to  fifteen  orifices,  leading  into  small  recesses,  from  which  numerous  follicles 
branch  out  into  the  substance  of  the  gland.  These  follicles  are  lined  by  a  con- 
tinuation of  the  mucous  membrane  of  the  pharynx,  covered  with  epithelium,  their 
walls  being  formed  by  a  layer  of  closed  capsules  imbedded  in  the  submucous  tissue. 
These  capsules  are  analogous  to  those  of  Peyer's  glands;  they  contain  a  thick 
greyish  secretion. 

The  arteries  supplying  the  tonsil  are  the  dorsalis  linguae  from  the  lingual,  the 
ascending  palatine  and  tonsillar  from  the  facial,  the  ascending  pharyngeal  from  the 
external  carotid,  and  the  descending  palatine  branch  of  the  internal  maxillary. 

The  veins  terminate  in  the  tonsillar  plexus,  on  the  outer  side  of  the  tonsil. 

The  nerves  are  derived  from  the  fifth,  and  from  the  glosso-pharyngeal. 

The  Salivabt  Glands. 

The  principal  salivary  glands  communicating  with  the  mouth,  and  pouring  their 
secretion  into  its  cavity,  are  the  parotid,  submaxillary,  and  sublingual. 

The  Parotid  gland  (fig.  330),  so  called  from  being  placed  near  the  ear  {irapa, 
near;  01/9,  ano^,  the  ear),  is  the  largest  of  the  three  salivary  glands,  varying  in 
weight  from  half  an  ounce  to  an  ounce.  It  lies  upon  the  side  of  the  face,  imme- 
diately below  and  in  front  of  the  external  ear.  It  is  limited  above  by  the  zygoma; 
below,  by  the  angle  of  the  jaw,  and  by  an  imaginary  line  drawn  between  it  and 
the  Stemo-mastoid  muscle;  anteriorly,  it  extends  to  a  variable  extent  over  the 
Masseter  muscle;  posteriorly,  it  is  bounded  by  the  external  meatus,  the  mastoid 
process,  and  the  Stemo-mastoid  and  Digastric  muscles,  slightly  overlapping  the 
former. 

Its  anterior  surface  is  grooved  to  embrace  the  posterior  margin  af  the  ramus  of 
the  lower  jaw,  and  advances  forwards  beneath  the  ramus,  br.tajfftfithe  two  ptery- 
goid muscles.  Its  outer  surface,  slightly  lobulated,  is  covered  by  the  integument 
and  fascia,  and  has  one  or  two  lymphatic  glands  resting  on  it.  Its  inner  surface 
extends  deeply  into  the  neck,  by  means  of  two  large  processes,  one  of  which  dips 
behind  the  styloid  process,  and  projects  beneath  the  mastoid  process  and  the 
Stemo-mastoid  muscle;  the  other  is  situated  in  front  of  the  styloid  process,  and 
passes  into  the  back  part  of  the  glenoid  fossa,  behind  the  articulation  of  the  lower 
jaw.  Embedded  in  its  substance  is  the  external  carotid  artery,  which  ascends 
behind  the  ramus  of  the  jaw;  the  posterior  auricular  artery  emerges  from  the 
gland  behind;  the  temporal  artery  above;  the  transverse  facial  in  front;  and  the 
internal  maxillary  winds  through  it  inwards,  behind  the  neck  of  the  jaw.  Super- 
ficial to  the  external  carotid  is  the  trunk  formed  by  the  union  of  the  temporal  and 
internal  maxillary  veins;  a  branch,  connecting  this  trunk  with  the  internal  jugular, 
also  traverses  the  gland.    It  is  also  traversed,  from  before  backviaxd"i,V>^  \Jckft^\s«sva^ 
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nerve  and  its  branches,  which  emerge  at  its  anterior  border;  the  great 
nerve  pierces  the  gland  to  join  the  TaciaU  and  the  t^mpontl  branch  of  the  inferior  1 
ninxillury  nerve  lies  above   the   upper  purt  of  the  ghmd.     The  internal  carotid  I 
artery  and  Interna!  jugular  veiu  lie  close  to  its  deep  siirtace. 

The  duct  of  the  parotid  gland  (St^Mio's)   la  about  two  inchea  and   a  half  ia  i 
length.     It  opena  upon  the  inner  surface  of  the  cheek  by  a  small  orifice,  opposite  I 
the  second  molar  tooth  of  the  upper  jaw;  and  from  this  orifice  it  may  be  traced  ! 
obliqut'ly  for  a  slmrt  distance  beneath  the  mucous  nienihrane,  and  thence  througli 
the  subt*l{Uice  of  the  Buetnnator  muscle,  and  across  the  MaiJ&eter  to  tlie  anterior 
border  of  tlie  gland,  in  Uie  eubstance  of  whicli  it  conimcuces  by  numerous  bmnchok 

330. — The  Salivary  Glands. 
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The  direction  of  the  duct  corresponds  to  a  line  dra\>Ti  across  tlie  face  alxKil  % 
ftnger'w  luvadth  below  the  zyi^oina,  from  the  hiwer  part  of  the  concha,  to  midway 
betweeu  (he  free  margin  of  the  upper  lip  and  the  ala  of  the  nose.  While  croaiag 
the  Mast<eter,  it  receives  the  duct  of  a  graall  detached  portion  of  the  gland,  *ori« 
parotidis,  which  occasionally  exists  a8  a  separate  lobe,  just  beneath  the  xygoinatic 
arch.  The  parotid  duct  in  dense,  of  considerable  thickness,  and  its  oan*l  «bo«t 
the  size  of  a  crow-(juill;  it  consists  of  an  external  or  fibrous  coat,  of  constdemUtt 
density,  containing  contractile  fibres,  and  of  an  internal  or  mucous  coat.  Lined  with 
colunnuir  epithelium. 

Vessels  (tfid  Xrrvefi^  Tlie  arteries  supplying  the  parotid  gland  are  derivi!>d  fitwn 
the  external  carotitl,  anil  from  the  branches  of  that  vessel  in  or  near  its  subsUnce. 
T!io  veins  follow  a  similar  course.  The  iipnphntica  terminate  in  the  guf>eT6eial 
iind  deep  cervical  {rlnnds,  pjissinjr  in  their  course  through  two  or  three  lyrapbatic 
plandH,  placed  mu  the  surface  and  in  the  suhstiinceof  the  parotid.  The  n^rrr«ani 
derived  from  the  carotid  plexus  of  the  sympathetic,  the  facial,  superficial  tesnporiL 
and  prreat  uuricultir  nerves. 

The  SuhmaAtllari/  glnml  is  situated  below  tlie  jaw,  in  the  anterior  part  of  th* 
stjliinaxiihu7  triangle  oV  l\\e  neviV.     Iv  \%  \sxe«\iUv  ui  form,  and  weiglie  about  two 
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drachms.  It  is  covered  hj  the  integument,  Platysma,  deep  cervical  fascia,  and  the 
body  of  the  lower  jaw,  corresponding  to  a  depression  on  the.  inner  surface  of  that 
bone;  and  lies  upon  the  Mjlo-hyoid,  Hjo-glossus,  and  Stylo-glossus  muscles,  a  por- 
tion of  the  gland  passing  beneath  the  posterior  border  of  the  Mjlo-hjoid.  In  f^ont 
of  it  is  the  anterior  bellj  of  the  Digastric;  behind,  it  is  separated  from  the  parotid 
gland  by  the  stylo-maxUlary  ligament,  and  from  the  sublingual  gland  in  front  by 
the  Mylo-hyoid  muscle.  The  facial  artery  lies  in  a  groove  in  its  posterior  and 
upper  border. 

The  duct  of  the  submaxillary  gland  (Wharton's)  is  about  two  inches  in  length, 
and  its  walls  much  thinner  tiian  those  of  the  parotid  duct.  It  opens  by  a 
narrow  orifice  on  the  summit  of  a  small  papilla,  at  the  side  of  the  fraenum  linguae. 
Traced  from  thence,  it  is  found  to  pass  between  the  sublingual  gland  and  the 
Genio-hyo-glossus  muscle,  then  backwards  and  outwards  between  the  Mylo- 
hyoid, and  the  Hyo-glossus  and  Genio-hyo-glossus  muscles,  and  beneath  the 
gustatory  nerve,  to  the  deep  portion  of  the  gland,  where  it  commences  by 
numerous  branches. 

Vessels  and  Nerves.  The  arteries  supplying  the  submaxillary  gland  are 
branches  of  the  facial  and  lingual.  Its  veins  follow  the  course  of  the  arteries. 
The  nerves  are  derived  from  the  submaxillary  ganglion,  from  the  mylo-hyoid 
branch  of  the  inferior  dental,  and  from  the  sympathetic. 

The  Sublingual  gland  is  the  smallest  of  the  salivary  glands.  It  is  situated 
beneath  the  mucous  membrane  of  the  floor  of  the  mouth,  on  either  side  of  the 
fraenum  linguae,  in  contact  with  the  inner  surface  of  the  lower  jaw,  close  to  the 
symphysis.  It  is  narrow,  flattened,  in  shape  somewhat  like  an  almond,  and  weighs 
a^ut  a  drachm.  It  is  in  relation,  above,  with  the  mucous  membrane ;  below, 
with  the  Mylo-hyoid  muscle;  m /ronf,  with  the  depression  on  the  side  of  the 
symphysis  of  the  lower  jaw,  and  with  its  fellow  of  the  opposite  side;  behind, 
with  the  deep  part  of  the  submaxillary  gland;  and  internally,  with  the  Genio- 
hyo-glossus,  from  which  it  is  separated  by  the  lingual  nerve  and  Wharton's  duct. 
Its  excretory  duct  {ductus  Riviniani),  from  eight  to  twenty  in  number,  open 
separately  int(f  the  mouth,  on  the  elevated  crest  of  mucous  membrane,  caused  by 
the  projection  of  the  gland,  on  either  side  of  the  fraenum  linguae.  One  or  more 
join  to  form  a  tube  which  opens  into  the  Whartonian  duct:  this  is  called  the  duct 
of  Bartholine. 

Vessels  and  Nerves.  The  sublingual  gland  is  supplied  with  blood  from  the 
sublingual  and  submental  arteries.     Its  nerves  are  derived  from  the  gustatory. 

Structure.  The  salivary  are  conglomerate  glands,  consisting  of  numerous  lobes, 
which  are  made  up  of  smaller  lobules,  connected  together  by  dense  areolar  tissue, 
vessels,  and  ducts.  Each  lobule  consists  of  numerous  closed  vesicles,  which  open 
into  a  common  duct :  the  wall  of  each  vesicle  is  formed  of  a  delicate  basement 
membrane,  lined  by  epithelium,  and  covered  on  its  outer  surface  with  a  dense 
capillary  network.  In  the  submaxillary  and  sublingual  glands,  the  lobes  are 
larger  and  more  loosely  united  than  in  the  parotid. 

The  Pharynx. 

The  pharynx  is  that  part  of  the  alimentary  canal  which  is  placed  behind  the 
nose,  mouth,  and  larynx.  It  is  a  musculo-membranous  sac,  somewhat  conical  in 
form,  with  the  base  upwards,  and  the  apex  downwards,  extending  from  the  under 
surface  of  the  skull  to  the  cricoid  cartilage  in  front,  and  the  fifth  cervical  vertebra 
behind. 

The  pharynx  is  about  four  inches  and  a  half  in  length,  and  broader  in  the 
transverse  than  in  the  antero-posterior  diameter.  Its  greatest  breadth  is  opposite 
the  cornua  of  the  hyoid  bone  ;  its  narrowest  point  at  its  termination  in  the 
oesophagus.  It  is  limited,  above,  by  the  basilar  process  of  the  occipital  bone; 
below,  it  is  continuous  with  the  oesophagus;  posteriorly,  it  is  connected  by  loose 
areolar  tissue  with  the  cervical  portion  of  the  vertebral  <io\wcm,  wA  *Oafc  ^'sv^^ 
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colli  and  Recti  capUia  antici  niueclesj  anteriorly ^  it  is  incomplete,  and  is  attaclted 

ill  Bucct'ssioy  to  the  iiikTiutl  pterygoid  plsito,  the  pteryfro-maxillary  Uffiuuent,  tin? 
l<»wer  jaw,  tho  toiitruo^  Lyoid  bono,  and  larynx;  iateraUif^  it  is  connefte<l  to  tho 
styloid  processes  find  their  uiti^cles,  and  is  in  contact  with  the  common  atid 
internnl  carotid  arteries,  tho  intei'nul .jugular  veins,  and  the  eighth,  ninth,  mul 
eympathetic  nerves,  and  above,  with  a  amuU  part  ot*  the  Internal  pterygoid 
muscles. 

It  has  seven  openings  communicating  with  it:  the  two  posterior  nares,  the  two 
Eustachian  tubes,  tho  moutli,  larynx^  and  ojsopliagus. 

Thy  posterior  nares  are  the  two  large  apertures  situated  at  the  upper  part  of 
the  anterior  wall  ot"  tho  pharynx. 

The  two  Eustachian  tubes  ojion  one  at  each  side  of  the  upper  part  of  the 
phiu-ynx,  at  tho  back  part  of  the  inferior  meatue.  Below  the  nasal  foesas  ia  ihe 
posterior  surface  of  the  soft  palatv  and  uvula,  the  large  aperture  of  the  raoatli,  the 
hiLSii  of  the  tongue,  tht;  epiglottis,  and  the  cordiforni  opening  of  the  larynx. 

The  a'sop/t(tffcal  opening  is  the  lower  contracted  portion  of  the  pharynx. 

Slructnre.  The  pharynx  is  composed  of  three  coats:  u  mucous  coat,  a  muiM^alar 
layer,  and  a  fibrous  coat. 

The  Jibrous  coat  ia  situated  between  the  mucous  and  muscular  layers,  and  U 
called  the  plutri/?i(/eai  aponeurosis.  It  is  thick  above,  where  the  muscular  fibctt 
are  wanting;,  and  is  lirmly  connected  to  the  basilar  process  of  the  occipital  mad 
petrous  portion  of  the  temporal  hones.  As  it  descends,  it  diminishes  in  thicknca^ 
and  h  griidually  lost. 

The  mucous  coat  is  continuous  with  that  lining  the  Eustachian  tubes,  the  nareSi 
the  mouth,  and  tlie  larynx.  It  is  covered  by  columnar  ciliated  epithelium,  at 
low  down  as  on  a  level  with  the  floor  of  the  narcs ;  below  that  point,  it  is  of  Uut 
squamous  variety. 

The  muscular  coat  has  been  already  described  (p.  231). 

The  phar^tHjenl  fftamls  are  of  two  kinds,  tho  simple,  or  compound  follicnlar, 
which  are  found  in  cansidcrable  numbers  beneath  the  mucous  membrane,  llirougb- 
out  the  entire  pharynx;  and  the  racemose,  which  are  especially  numerous  at  the 
upper  part  of  the  pharynx,  and  form  a  thick  layer,  across  the  back  of  the  fkuoo^ 
between  the  two  Eustachian  tubes. 

The  CEsoPHAors. 

The  a<sophagu8  is  a  membranous  canal,  about  nine  inches  in  length,  flllwriliBg 
from  the  pharynx  to  the  stomach.  It  commences  at  the  lower  border  of  tlw 
cricoid  carJihige,  opposite  the  fifth  ceiTical  vertebrm  descends  along  the  front  of 
the  spine,  through  the  poi^tcrior  mediastinum,  pjisscs  through  the  Diui  '  md, 

entering  the  abdomen,  terminates  at  the  cardiac  orifice  of  the  stomach.  ■  ibe 

ninth  dorsal  vertebra.  The  general  direction  of  the  uesophagus  is  vertical;  but  it 
presents  two  ur  three  slight  curvatures  in  its  course.  At  ita  comraeucemenl,  it  is 
placed  in  the  median  line;  hut  it  inclines  to  the  left  side  to  the  root  of  the  nrck, 
gradually  passes  to  the  middle  line  again,  and  finally,  again  deviates  to  the  left,  u 
it  passes  forwards  to  the  ojsophageal  opening  of  the  Diaphragm.  The  oD^wpttagiu 
also  presents  an  antero-posterior  flexure,  corresponding  to  the  curvature  of  ibe 
cervical  and  thoracic  portions  of  the  spine.  It  is  the  narrowest  part  of  the  ah- 
mentary  cannl,  being  most  contracted  at  its  commencemeDt,  and  at  the  |K)inlwbc?re 
it  passes  throMgh  the   Diaphragm. 

Relation*.  In  tho  neck^  the  (Esophagus  is  in  relation,  in  front,  with  the  trachea: 
and,  at  the  lower  part  of  the  neck,  where  it  projects  to  the  left  side,  with  llie 
thyroid  ghuid  and  thoracic  duct;  behind,  it  rests*  u|H>n  the  vertebral  ooltiBUl 
and  l^^ngus  colli  muscle;  on  each  side^  it  is  in  relation  with  the  common  Cftroti4 
artery  (especially  (he  left,  as  it  incliney  to  that  side),  and  part  of  tlie  Latem)  lohet 
of  the  thyroid  gland;  tlie  recuiTent  laryngeal  nerves  aaceud  botweeo  it  ftti4  tkt 
//vichea. 
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In  the  thoraxj  it  is  at  first  sitaated  a  little  to  the  left  of  the  median  line:  it  then 
passes  across  the  left  side  of  the  transverse  part  of  the  aortic  arch,  and  descends 
in  the  posterior  mediastinum,  along  the  right  side  of  the  aorta,  nearly  to  the 
Diaphragm,  where  it  passes  in  front  and  little  to  the  left  of  the  artery,  previous 
to  entering  the  abdomen.  It  is  in  relation,  in  front,  with  the  trachea,  the  arch 
of  the  aorta,  the  left  bronchus,  and  the  posterior  surface  of  the  pericardium; 
behind,  it  rests  upon  the  vertebral  column,  the  Longus  colli,  and  the  intercostal 
vessels;  and  below,  near  the  Diaphragm,  upon  the  front  of  the  aorta;  laterally,  it 
is  covered  by  the  pleurae;  the  vena  azygos  major  lies  on  the  right,  and  the 
descending  aorta  on  the  left  side.  The  pneumogastric  nerves  descend  in  close  con- 
tact with  it,  the  right  nerve  passing  down  behind,  and  the  left  nerve  in  front 
of  it. 

Surgical  Anatomy.  The  relations  of  the  oesophagus  are  of  considerable  practical  interest 
to  the  surgeon,  as  he  is  frequently  required,  in  cases  of  stricture  of  this  tube,  to  dilate 
the  canal  by  a  bougie,  when  it  becomes  of  importance  that  the  direction  of  the  GBSophagus 
and  its  relations  to  surrounding  parts,  should  be  remembered.  In  cases  of  malignant 
disease  of  the  (esophagus,  where  its  tissues  have  become  softened  from  infiltration  of  the 
morbid  deposit,  the  greatest  care  is  requisite  in  directing  the  bougie  through  the 
strictured  part,  as  a  fake  passage  may  easily  be  made,  and  the  instrument  may  pass  into 
the  mediastinum,  or  into  one  or  the  other  pleural  cavity,  or  even  into  the  peri- 
cardium. 

The  student  should  also  remember  that  contraction  of  the  oesophagus,  and  consequent 
symptoms  of  stricture,  are  occasionally  produced  by  an  aneurism  of  some  part  of  the 
aorta  pressing  upon  this  tube.  In  such  a  case,  the  passage  of  a  bougie  could  only  hasten 
the  fatietl  issue. 

It  occasionally  happens  that  a  foreign  bodv  becomes  impacted  in  the  oesophagus,  which 
can  neither  be  brought  upwards  nor  moved  downwards.  When  all  ordinary  means  for  its 
removal  have  failed,  excision  is  the  only  resource.  This,  of  course,  can  only  be  performed 
when  it  is  not  very  low  down.  If  the  foreign  body  is  allowed  to  remain,  extensive  inflam> 
mation  and  ulceration  of  the  oesophagus  may  ensue.  In  one  case  with  which  I  am 
acquainted,  the  foreign  body  ultimately  penetrated  the  intervertebral  substance,  and 
destroyed  life  by  inflammation  of  the  membranes  and  substance  of  the  cord. 

The  operation  of  oesoph^otomy  is  thus  performed.  The  patient  being  placed  upon  his 
back,  with  the  head  and  shoulders  slightly  elevated,  an  incision  about  four  inches  in 
length,  ediould  be  made  on  the  left  side  of  the  trachea,  from  the  thyroid  cartilage  down- 
wards, dividing  the  skin  and  Platysma.  The  edges  of  the  wound  being  separated,  the  Omo- 
hyoid muscle,  and  the  fibres  of  the  Stemo-hyoid  and  Stemo-thyroid  muscles,  must  be  drawn 
inwards  ;  the  sheath  of  the  carotid  vessels  being  exposed,  should  be  drawn  outwards,  and 
retained  in  that  position  by  retractors  ;  the  oesophagus  will  then  be  exposed,  and  should 
be  divided  over  the  foreign  body,  which  should  then  be  removed.  Great  care  is  necessary 
to  avoid  wounding  the  thyroid  vessels,  the  thyroid  gland,  and  the  laryngeal  nerves. 

Structure,  The  oesophagus  has  three  coats  :  an  external,  or  muscular;  a  middle, 
or  cellular;  and  an  interval,  or  mucous  coat. 

The  muscular  coat  is  composed  of  two  planes  of  fibres  of  considerable  thick- 
ness, an  external  longitudinal,  and  an  internal  circular. 

The  longitudinal  fibres  are  arranged,  at  the  commencement  of  the  tube,  in 
three  fasciculi;  one  in  front,  which  is  attached  to  the  vertical  ridge  on  the  posterior 
surface  of  the  cricoid  cartilage;  and  one  at  each  side,  which  are  continuous  with 
the  fibres  of  the  Inferior  constrictor:  as  they  descend  they  blend  together,  and 
form  a  uniform  layer,  which  covers  the  outer  surface  of  the  tube. 

The  circular  fibres  are  continuous  above  with  the  Inferior  constrictor:  their 
direction  is  transverse  at  the  upper  and  lower  parts  of  the  tube,  but  oblique  in 
the  central  part. 

The  muscular  fibres  in  the  upper  part  of  the  oesophagus  are  of  a  red  colour, 
and  consist  chiefly  of  the  striped  variety ;  but  below,  they  consist  entirely  of  the 
involuntary  muscular  fibre. 

The  cellular  coat  connects  loosely  the  mucous  and  muscular  coats. 

The  mucous  coat  is  thick,  of  a  reddish  colour  above,  and  pale  below.  It  is 
disposed  in  longitudinal  folds,  which  disappear  on  distension  of  the  tube.  Its 
surface  is  studied  with  minute  papillae,  and  it  is  covered  throughout  with  a  thick. 
layer  of  squamous  epithelium. 
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The  (esophageal  glands  are    numeroas    small    compound    glandfl,   Mattered 

tbroughout  tlio  tube:  they  are  lodged  m  the  gubmuoous  tissue,  and  open  upon  ih« 
surface  by  a  loug  excretory  duct.     They  arc  most  numerous  at  the   lower  part 
the  tube,  where  they  form  a  ring  round  the  cardiac  orifice. 

The  AsDoafEN. 

The  abdomen  is  the  largest  cavity  in  the  body,  and  ig  separated,  below, 
the  pelvic  cavity  by  the  brim  of  the  pelvis.     It  ie  of  an  oval  form,  the  eztreniltci 

331.— The  Regions  of  the  Abdomen  and  thmr  Coutenta, 
(Edge  of  Costal  Cartilftges  in  dotti.'d  outliue.) 


^'i'Mtf 


of  the  oval  being  directed  upwards  and  downwards;  it  is  wider  above  below,  tnd 
measures  more  in  the  vertical  than  in  the  trnnsvevHe  diameter. 

Boundftries.  li  is  bounded,  tn  froui  imd  at  the  sides,  by  the  lower  rib*,  ibe 
Transverpiilis  muBcle,  and  venter  illi  ;  behind,  by  the  vertebral  column,  atid  ih* 
Psoas  and  Quadratus  lumborum  muscles;  ahore^  by  the  Diaphragm;  btlow^  by  the 
brim  of  the  polvie.  The  mupcles  forming  the  boundfU'ies  of  the  cavity  arc  lined 
upon  their  inner  surface  by  a  layer  of  fascia,  diflerently  named  according  to  the 
pari  to  which  it  is  attached. 

The  abdomen  contains  the  prenter  part  of  the  alimentary  canal;  some  of  tbr 
accessory  orpans  to  digestion,  viz.,  the  liver,  panercftp,  and  ppleen;  and  the  kidoers 
and  suprarenal  capsules.  Most  of  these  structures,  as  well  as  the  wall  of  ihc 
cavity  in  which  they  are  rnntnined,  are  covered  by  an  eiten?ive  and  complicated 
serous  membrane,  the  peri/onrum. 

Tlio  frj}rrtvrfs  found   m  t\ve  nnuW^  ot  \W  «\>d^cit\\«n>  for  the  trao?misstoo  of 
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strnctnres  to  or  from  it,  are  the  umbilicus^  for  the  transmission  (in  the  foetus)  of 
the  umbilical  vessels;  the  caval  opening  in  the  Diaphragm,  for  the  transmission 
of  the  inferior  vena  cava;  the  aortic  opening^  for  the  passage  of  the  aorta,  vena 
azjgos,  and  thoracic  duct;  and  the  oesophageal  opening ,  for  the  cesophagns  and 
pneumogastric  nerves.  Below,  there  are  two  apertures  on  each  side;  one  for  the 
passage  of  the  femoral  vessels,  and  the  other  for  the  transmission  of  the  spermatic 
cord  in  the  male,  and  the  round  ligament  in  the  female. 

Regions,  For  convenience  of  description  of  the  viscera,  as  well  as  of  reference 
to  the  morbid  condition  of  the  contained  parts,  the  abdomen  is  artificially  divided 
into  nine  regions.  Thus,  if  two  circular  lines  are  drawn  round  the  bodj,  the  one 
parallel  with  the  cartilages  of  the  ninth  ribs,  and  the  other  with  the  highest  point 
of  the  crests  of  the  ilia,  the  abdominal  cavity  is  divided  into  three  zones,  an  upper, 
a  middle  and  a  lower.  If  two  parallel  lines  are  drawn  from  the  cartilage  of  the 
eighth  rib  on  each  side,  down  to  the  centre  of  Poo  part's  ligament,  each  of  these 
zones  is  subdivided  into  three  parts,  a  middle  and  two  lateral. 

The  middle  region  of  the  upper  zone  is  called  the  epigastric  {hri>y  over; 
7aoTi?p,  the  stomachy,  and  the  two  lateral  regions,  the  right  and  left  hypochon- 
driac {vTTOf  under;  'XpvSpoi,  the  cartilages).  The  central  region  of  the  middle 
zone  is  the  umbilical;  and  the  two  lateral  regions  the  right  and  leji  lumbar. 
The  middle  region  of  the  lower  zone  is  the  hypogastric  or  pubic  region;  and  the 
lateral  regions  are  the  right  and  left  inguinal.  The  viscera  contained  in  these 
different  regions  are  the  following  (fig.  33 1 ). 


Bight  Hypochondriac. 
The  right  lobe  of  the 
liver  and  the  gall-bladder, 
the  duodenum,  hepatic 
flexure  of  the  colon,  upper 
part  of  the  right  kidney, 
and  right  suprarenal  cap- 
sule. 

Right  Lumbar. 
Ascending  colon,  lower 
part  of  the  right  kidney, 
and  some  convolutions  of 
the  small  intestines. 


Right  Inguinal. 
The  caecum,  appendix 
cseci,  and  ureter. 


Epigastric  Region, 

The  middle  and  pyloric 

end  of  the  stomach,  left 

lobe  of  the  liver  and  lobus 

Spigelii,  and  the  pancreas. 


Umbilical  Region, 
The  transverse  colon, 
part  of  the  great  omen- 
tum and  mesentery,  trans- 
verse part  of  the  duode- 
num, and  some  convolu- 
tions of  the  jejunum  and 
ileum. 

Hypogastric  Region. 

Convolutions  of  the 
small  intestines,  the  blad- 
der in  children,  and  in 
adults  if  distended,  and 
the  uterus  during  preg- 
nancy. 


Left  Hypochondriac. 
The  splenic  end  of  the 
stomach,  the  spleen  and 
extremity  of  the  pancreas, 
the  splenic  flexure  of  the 
colon,  upper  half  of  the 
left  kidney,  and  left  su- 
prarenal capsule. 

•     Lejl  Lumbar. 

Descending  colon,  lower 
part  of  the  left  kidney,  and 
some  convolutions  of  the 
small  intestines. 


Left  Inguinal, 
Sigmoid  flexure  of  the 
colon,  and  ureter. 


The  Peritoneum. 

The  peritoneum  {irepireivuv,  to  extend  around)  is  a  serous  membrane ;  and, 
]ike  all  membranes  of  this  class,  a  shut  sac.  In  the  female,  however,  it  is  not 
completely  closed,  the  Fallopian  tubes  communicating  with  it  by  their  free 
extremities ;  and  thus  the  serous  membrane  is  continuous  with  their  mucous 
lining. 

The  peritoneum  partially  invests  all  the  viscera  contained  in  the  abdominal  and 
pelvic  cavities,  forming  the  visceral  layer  of  the  membrane  •,  ll  \^  \.Vkfc\^  \<iSvftRN».^ 


upon  the  Internfil  piirfaco  of  llic  parietcs  of  thom  cavities,  forming  the  pnrict»l 
layer.  Tlie  free  surfnco  of  the  peritoneum  is  smooth,  moist,  and  covered  hy  » 
thin  squamous  epithelium  ;  its  attached  surface  is  rough,  being  connected  to  the 
viscera  and  inner  surface  of  the  [mriftes  hy  ineans  of  areolar  tissue^  called  the 
tubperitoneal  areolar  tissue.  The  pnrietal  portion  is  loosely  connected  with  tlie 
fascia  lining  the  abdomen  and  pelvis  j  but  more  closely  to  the  under  surface  of 
the  Diaphragm,  and  in  the  middle  line  of  the  abdomen* 

In  order  to  trace  the  reflections  of  Una  membrane  (fig.  332%  (the  abdoum 
having  been  opened,)  the  liver  should  bo  raised  and  aiipf»ortcd  in  that  positioo^ 
and  the   stomuch   should   be   depressed,  when   a  thin   membranous  layer  is 

111,— Tbe  Keflections  of  the  Peritoneum,  as  seen  in  a  vertical 
Section  of  the  Abdomen. 
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passing  from  the  transverse  fissure  of  the  liver  to  the  upper  border  of  the  ttaamAt 
this  is  the  lesser^  or  gas  fro- hepatic  omentum.  It  consists  of  two  delicato  byen 
of  peritoneum,  im  anterior  and  a  posterior,  between  which  are  contained  the 
hepulic  vesttfls  and  nerves.  Of  these  two  hiyerr^,  the  anterior  should  tir»l  be 
triioed,  and  tht/n  tJie  posterior. 

The  tmierior  layer  descends  to  the  lesser  curvature  of  X\\\i  stomach,  and  covers 
its  anterior  surfai^e  as  far  as  the  great  curvature;  it  descends  for  eonic  distance  in 
front  of  the  .«5mnll  intestines,  and,  returning  upon  itself  to  the  transverse  cdoD, 
forms  the  external  layer  of  the  great  omcntumt  it  then  covers  the  under  anr&M 
of  the  transverse  colon,  and,  passing  to  the  back  part  of  the  alMlomiiml  catity, 
forms  the  inferior  Inijcr  of  the  transverse  meso-rolon.  It  then  descends  in  front 
of  (he  rlu(nh.Miuni,  tlie  aorta,  and  vena  rava,  as  far  as  ihQ  superior  mesenteric  axUTy, 
aiong  which  it  pa-SBes  t*»  invest  the  small  intestines,  and,  returning  to  the  ^erteb 
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oolnmn,  forms  the  meseniery;  whilst,  on  either  side,  it  covers  the  ascending  and 
descending  colon,  and  is  thus  continuous  with  the  peritoneum  lining  the  wails  of 
the  abdomen.  From  the  root  of  the  mesentery,  it  descends  along  the  front  of  the 
spine  into  the  pelvis,  and  surrounds  the  upper  part  of  the  rectum,  which  it  holds 
in  its  position  by  means  of  a  distinct  fold,  the  meso-rectum.  Its  course  in  the 
male  and  female  now  difiers. 

In  the  maUf  it  forms  a  fold  between  the  rectum  and  bladder,  the  recto- 
vesical /old,  and  ascends  over  the  posterior  surface  of  the  latter  organ  as  far  as 
its  summit. 

In  the  femaley  it  descends  into  the  pelvis  in  front  of  the  rectum,  covers  a  small 
part  of  the  posterior  wall  of  the  vagina,  and  is  then  reflected  on  to  the  uterus,  the 
fundus  and  body  of  which  it  covers.  From  the  sides  of  the  uterus,  it  is  reflected 
on  each  side  of  the  wall  of  the  pelvis,  forming  the  broad  ligaments;  and  from  the 
anterior  surface  of  the  uterus,  it  ascends  upon  the  posterior  wall  of  the  bladder, 
as  far  as  its  sununit.  From  this  point  it  may  be  traced,  as  in  the  male,  ascending 
upon  the  anterior  parietes  of  the  abdomen,  to  the  under  surface  of  the  Diaphragm; 
from  which  it  is  reflected  upon  the  liver,  forming  the  upper  layer  of  the  coronary, 
and  the  lateral  and  longitudinal  ligaments.  It  then  covers  the  upper  and  under 
surfaces  of  the  liver,  and  at  the  transverse  fissure  becomes  continuous  with  the 
anterior  layer  of  the  lesser  omentum,  the  point  from  whence  its  reflection  was 
originally  traced. 

The  posterior  layer  of  the  lesser  omentum  descends  to  the  lesser  curvature  of 
the  stomach,  and  covers  its  posterior  surface  as  far  as  the  great  curvature;  it 
then  descends  for  some  distance  in  front  of  the  small  intestines,  and,  returning 
upon  itself  to  the  transverse  colon,  forms  the  internal  layer  of  the  great  omentum; 
it  covers  the  upper  surface  of  the  transverse  colon,  and,  passing  backwards  to  the 
spine,  forms  the  upper  layer  of  the  transverse  meso-colon.  Ascending  in  front 
of  the  pancreas  and  crura  of  the  Diaphragm,  it  lines  the  back  part  of  the  under 
surface  of  this  muscle,  from  which  it  is  reflected  on  to  the  posterior  border  of  the 
liver,  forming  the  inferior  layer  of  the  coronary  ligament.  From  the  under  surface 
of  the  liver,  it  may  be  traced  to  the  transverse  fissure,  where  it  is  continuous  with 
the  posterior  layer  of  the  lesser  omentum,  the  point  from  whence  its  reflection 
was  originally  traced. 

The  space  included  in  the  reflections  of  this  layer  of  the  peritoneum  is  called 
the  lesser  cavity  of  the  peritoneum,  or  cavity  of  the  great  omentum.  It  is  bounded, 
in  fronts  by  the  lesser  omentum,  the  stomach,  and  the  descending  part  of  the  great 
omentum;  behind,  by  the  ascending  part  of  the  great  omentum,  the  transverse 
colon,  transverse  meso-colon,  and  its  ascending  layer;  above,  by  the  liver;  and 
below,  by  the  folding  of  the  great  omentum.  This  space  communicates  with  the 
general  peritoneal  cavity  through  the  foramen  of  Winslow,  which*  is  situated 
behind  the  right,  or  free,  border  of  the  lesser  omentum. 

The  ybramen  of  Winslow  is  bounded  in  front  by  the  lesser  omentum,  enclosing 
the  vena  portas  and  the  hepatic  artery  and  duct;  behind,  by  the  inferior  vena  cava; 
above,  by  the  Wbus  Spigellii;  below,  by  the  hepatic  artery  curving  forwards  from 
the  csliac  axis. 

This  foramen  is  nothing  more  than  a  constriction  of  the  general  peritoneal 
cavity  at  this  point,  caused  by  the  hepatic  and  gastric  arteries  passing  forwards 
from  the  cseliac  axis  to  reach  their  respective  viscera. 

The  viscera  thus  shown  to  be  almost  entirely  invested  by  peritoneum  are  the 
liver,  stomach,  spleen,  first  portion  of  the  duodenum,  the  jejunum,  and  ileum,  the 
transverse  colon,  sigmoid  flexure,  upper  end  of  the  rectum,  the  uterus,  and 
ovaries. 

The  visceraonly  partially  invested  by  peritoneum  are  the  descendingand  transverse 
portions  of  the  duodenum,  the  caecum,  the  ascending  and  descending  colon,  the 
middle  portion  of  the  rectum,  and  the  upper  part  of  the  vagina  and  posterior  wall 
of  bladder.  The  kidneys,  suprarenal  capsules,  and  pancreas,  are  covered  by  this 
membrane  without  receiving  any  special  investment  from  it. 
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The  lower  end  of  the  rectum^  the  neck,  base,  and  anterior  Piirfacc  of  the  bladder, 
and  the  lower  part  of  the  vagina,  have  no  peritoneal  covering. 

Numerous  folds  are  formed  by  the  peritoneum,  extending  Iwlween  the  variouf 
organs.  These  serve  to  hold  them  in  position,  and,  at  the  same  time,  enclose  the 
vessels  and  nerves  proceeding  to  each  part.  Some  of  the  fol«ls  are  caJletl  lignmentu^ 
from  their  servmg  to  support  the  organs  in  p<jaition.  Others,  which  connect 
certain  parts  of  the  intestine  with  the  abdominal  wall,  constitute  the  tnexentrrief; 
and  lastly,  thoae  are  called  omenta^  which  proceed  from  the  stomach  to  certain 
viscera  in  its  nci<j:hlvourln>od. 

The  LiiiAMBNTs,  formed  by  folds  of  the  peritoneum,  include  those  of  the  liver, 
spleen,  bladder,  and  uterus.  They  will  be  tbund  descril>ed  with  their  respectiTC 
organs. 

The  Omenta  are  the  lesser  omentum,  the  great  omentum,  and  the  ga£tro*eple»ie 
omentum. 

The  lesser  omenhtm  {gastro'kepntic)  is  the  duplicaturo  which  extends  betweM 
the  transverse  fissure  of  the  liver,  and  the  lesser  curvature  of  the  stoma<!h.  It  is 
extremely  thin,  and  consists,  at*  before  said,  of  two  layers  of  peritoneum.  At  the 
left  border,  its  two  layers  pass  on  to  the  end  of  the  tcsophagus;  but,  at  the  righl 
border,  where  it  is  free,  they  are  eontinuoup,  and  form  a  free  rounded  margin, 
which  contains  between  its  layers  the  hepatic  artery,  the  ductus  commDni« 
choledoeus,  the  portal  vein,  lymphatics,  and  the  hepatic  plexus  of  nerves;  all  cJieso 
structures  being  enclosed  in  loose  areolar  tissue,  called  Glis8on*s  atpsule* 

The  great  omentum  (f/aatro-colic)  is  the  largest  peritoneal  fold.  It  consisU 
oi"  four  layers  of  peritoneum,  two  of  which  descend  from  the  stomach,  one  from 
its  anterior,  the  other  from  its  posterior  surface,  and,  uniting  at  its  lower  border, 
descend  in  front  of  the  small  intestines,  as  low  dovni  as  the  i>elvis;  Ihey  thm 
turn  upon  themselves,  and  ascend  again  as  far  as  the  transverse  colon,  where 
they  separate  aud  enclose  that  part  of  the  intestine.  These  separate  layers  may 
be  easily  demonstrated  in  the  young  subject;  but,  in  the  ailult,  they  are  more 
or  less  inseparably  lilended.  The  left  border  of  the  great  omentum  ia  continuous 
with  the  gastro-splenie  omentum:  its  right  Ivorder  extends  as  far  only  as  the 
duodenum*  The  great  omentum  is  usually  thin,  presents  a  cribriform  appearante, 
and  always  contains  some  adipose  tissue,  which,  in  fat  subjects,  accnmulates  io 
considerable  quantity.  Its  use  appears  to  be  to  protect  the  intestines  from  oold, 
and  to  facilitate  their  movement  upon  eatdi  other  during  their  vermicular  ikctioou 

The  gasirO'Spteuic  oinetitmn  is  the  fold  which  connects  the  concave  sitrfac^  of 
the  spleen  to  the  cul-de'sac  of  the  stomach,  l>eing  continuous  by  it«  lower  border 
witti  the  great  omentum.     It  contains  the  sfdenic  vessels  and  vasa  brevia. 

The  Mkskntekiks  are,  the  mesentery  proper,  the  raeso-cajcum,  the  ascending, 
transverse,  and  descending  mcso-colon,  the  sigmoid  mcso^colon,  and  the  mes^ 
rectum. 

The  mrsentfn/  {(xeaov,  evrcpov),  so  called  from  being  connected  to  the  midrile 
of  the  cylinder  of  the  small  intestine,  is  the  broad  fold  of  peritoneum  which 
connects  the  convolutions  of  the  jejunum  and  ileum  with  the  posterior  wall  of  the 
abdomen.  Its  roo(^  the  part  connected  with  the  vertebral  column,  is  narroir, 
about  six  inches  in  length,  and  directed  oldirpiely  from  the  left  side  of  the  second 
lumbar  vertebnv,  to  the  right  sacro-iliac  symphysis.  Its  intestinal  border  is  much 
longer;  and  here  its  two  layers  separate,  so  as  to  enclose  the  intestiuo,  and  form 
its  peritoneal  coat.  Its  breadth,  between  its  vertebral  and  intestinal  border,  i» 
about  four  inches.  Its  vppcr  border  is  continuous  with  the  under  surface  of  tht* 
transverse  meso-colou;  its  lower  border^  with  the  peritoneum  covering  the  entrain 
and  ascending  colon.  It  serves  to  retain  the  smiill  intestines  in  their  position, 
and  contains  between  its  layers  tlte  mesenteric  vessels  and  uervep,  the  lacteal 
vessels,  and  mesenteric  glands. 

The  meso-ctecum^  when  it  exists,  serves  to  connect  the  back  part  of  the  txecvm 
with  the  right  iiinc  fosna;  more  frequently,  the  peritoneum  passes  merely  in  fipoat 
oi'  this  portion  of  t\ie  \av^e  \ntefttu\e. 
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The  ascending  meso-colon  is  the  fold  which  connects  the  back  part  of  the 
ascending  colon  with  the  posterior  wall  of  the  abdomen ;  and  the  descending  meso' 
colon  retains  the  descending  colon  in  connection  with  the  posterior  abdominal 
wall:  more  frequently,  the  peritoneum  merely  covers  the  anterior  surface  and 
sides  of  these  two  portions  of  the  intestine. 

The  transverse  meso-colon  is  a  broad  fold,  which  connects  the  transverse  colon 
with  the  posterior  wall  of  the  abdomen.  It  is  formed  by  the  two  ascending  layers 
of  the  great  omentum,  which,  after  separating  to  surround  the  transverse  colon, 
join  behind  it,  and  are  continued  backwards  to  the  spine,  where  they  diverge  in 
front  of  the  duodenum,  as  already  mentioned.  This  fold  contains  between  its 
layers  the  vessels  which  supply  the  transverse  colon. 

The  sigmoid  meso-colon  is  the  fold  of  peritoneum  which  retains  the  sigmoid 
flexure  in  connection  with  the  left  iliac  fossa. 

The  meso-rectum  is  the  narrow  fold  which  connects  the  upper  part  of  the  rectum 
with  the  front  of  the  sacrum.     It  contains  the  haemorrhoidal  vessels. 

The  appendices  epiploic^  are  small  pouches  of  the  peritoneum  filled  with  fat, 
and  situated  along  the  colon  and  upper  part  of  the  rectum.  They  are  chiefly 
appended  to  the  transverse  colon. 

The  Stomach. 

The  stomach  is  the  principal  organ  of  digestion.  It  is  the  most  dilated  part 
of  the  alimentary  canal,  serving  for  the  solution  and  reduction  of  the  food,  which 
constitutes  the  process  of  chymification.  It  is  situated  in  the  left  hypochondriac, 
the  epigastric,  and  part  of  the  right  hypochondriac  regions.  Its  form  is  irregularly 
conical,  curved  upon  itself,  and  presenting  a  rounded  base,  turned  to  the  left  side. 
It  is  placed  immediately  behind  the  anterior  wall  of  the  abdomen,  above  the 
transverse  colon,  below  the  liver  and  the  Diaphragm.  Its  size  varies  considerably  in 
different  subjects,  and  also  according  to  its  state  of  distension.  When  moderately 
full,  its  transverse  diameter  is  about  twelve  inches,  its  vertical  diameter  about 
four.  Its  weight,  according  to  Clendenning,  is  about  four  ounces  and  a  half.  It 
presents  for  examination  two  extremities,  two  orifices,  two  borders,  and  two 
surfaces. 

Its  left  extremity  is  called  the  greater^  or  splenic  end.  This  is  the  largest  part 
of  the  stomach,  and  extends  two  or  three  inches  to  the  left  of  the  point  of 
entrance  of  the  oesophagus.  This  expanded  part  is  called  the  great  cul-de-sac,  or 
fundus.  It  lies  beneath  the  ribs,  in  contact  with  the  spleen,  to  which  it  is 
connected  by  the  gastro-splenic  omentum. 

The  lesser  J  or  pyloric  end,  is  much  smaller  than  the  fundus,  and  situated  on  a 
plane  anterior  and  inferior  to  it.  It  lies  in  contact  with  the  wall  of  the  abdomen, 
the  under  surface  of  the  liver,  and  the  neck  of  the  gall-bladder. 

The  oesophageal  or  cardiac  orijice,  communicates  with  the  oesophagus  :  it  is 
the  highest  part  of  the  stomach,  and  somewhat  funnel-shaped  in  form. 

The  pyloric  orijice  communicates  with  the  duodenum,  the  aperture  being 
guarded  by  a  kind  of  valve — the  pylorus. 

The  lesser  curvature  extends  between  the  oesophageal  and  cardiac  orifices,  along 
the  upper  border  of  the  organ,  and  is  connected  to  the  under  surface  of  the  liver 
by  the  lesser  omentum. 

The  greater  curvature  extends  between  the  same  points,  along  the  lower 
border,  and  gives  attachment  to  the  great  omentum.  The  surfaces  of  the  organ 
are  limited  by  these  two  curvatures. 

The  anterior  surface  is  directed  upwards  and  forwards,  and  is  in  relation  with 
the  Diaphragm,  the  under  surface  of  the  left  lobe  of  the  liver,  and  with  the 
abdominal  purietes,  in  the  epigastric  region. 

The  posterior  surface  is  directed  downwards  and  backwards,  and  is  in  relation 
with  the  pancreas  and  great  vessels  of  the  abdomen,  the  crura  of  the  Diaphragm, 
and  the  solar  plexus. 
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The  stomach  is  hcW  in  position  l>y  tlie  leaser  omentum,  which  extends 

the  tran8Vi*rsii  fiswuro  oC  thv.   liver  to  its    leaser  curvature,  an<l  by  a  fold  of 
tonemn,   which   passes    from    the   Diaphrrigm    on    to   the   <JC.sophagoal  end    of  the 
stomach,  the  gastro-phreaic  Ligament;  this  constitutes  the  most  lixed  point  of  the 

3 3 3.— The  MucouH  Membrane  of  ilie  Stomach  and  Duodenum  ,with  tbo  Bile  Duot& 
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iilj^mach,  whilst   the  pyloric  end   and   greater  curvature  arc   the  most  morca)^ 
j^ts:  hence,  when  the  stomn^^h  becomes  f^reatly  dif^tended,  the  greater  curraiore 
is  directed  forwai'ds,  whilst  tlie  anterior  lund  postoriur  surfaces  are  directed,  the 
former  upwards,  and  the  latter  downwards. 

AlteratiffM  in  Position.    There  is  no  organ  in  tho  Ivotly  the  position  and  c^-  •-'♦-—'<  of 
which  present  such  fretjuont  alterations  as  tJie  stomach.    During  itijtfsriraiio/} .1  tt^i 

downwards  by  the  descent  of  the  Diaphragm,  and  elevated  by  the  pressure  i  ^  ....  _i^lo- 
minal  muscles  during  ejcjiiiubiou.  Its  position  iu  relatiou  to  the  surrotuiding  viscrra  i» 
also  changed,  according  to  the  erapty  or  distended  state  of  the  organ.  WAen  tmpN^  ii 
occupies  only  a  small  part  of  tho  left  hypochondriac  regiou,  the  spleen  lying  behinaiii 
the  loft  lobo  of  the  liver  covon*  it  in  fmnt,  and  tho  under  surface  of  the  heart  resta  apon  it 
above,  and  in  front ;  being  separated  from  it  by  the  left  lobo  of  the  liver,  Vicsidc*  lim 
diaphragm  and  pericai'dium.  This  close  relation  between  the  stomach  and  the  hatft 
explains  the  fact  that,  in  gOHtralgia,  the  pain  is  generally  referred  to  the  heart, oudiaoiUa 
accompanied  by  palpitation  and  intermi8£iion  of  the  pulse.  HV/rn  thi  stomach  i*  liidetuM 
the  Diaphragm  is  forced  upward.^,  contracting  tho  cavity  of  the  chest;  heuee  th« 
dyapncea  complained  of,  from  inspiration  being  impeded.  The  heart  ia  also  d!i«plaei4 
up\iTard8  ;  hence  the  oppression  iu  this  region,  and  the  palpitation  ■  '  iMaa 

distt-naion  of  the  stomach.  PrcMure  from  tcitkouif  as  from  tiglit  lac ;  ,  ^db 

down  towards  the  pelvis.  In  disease,  also,  the  paaition  and  c«iinin.uMii>  ui  ^uc  ijrffA 
may  be  greatly  changed,  from  the  accumulation  of  tluid  in  the  chest  or  abdoOMOi  0C 
from  alteration  in  size  ot  any  o£  iVio  auttounduii^  viacora. 
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On  looking  into  the  pyloric  end  of  the  stomach,  tlie  mucous  mcmbnino  is  found 
projecting  iiivvftrd.s  in  the  form  of  a  circuhir  fold,  the  pylorus,  leaving  a  narrow 
circular  ajiertitrt*,  h1m>u(.  half  an  inch  in  diameter,  liy  which  the  stomoclb  communi- 
calfs  wilh  the  diioili^niitn. 

The  pi/loriijs  is  Ibrmed  hy  a  reduplication  of  the  mucous  membrane  of  the 
Btumach,  containing  numerous  muscular  fihres,  which  are  aggregated  into  a 
thick  circular  ring,  the  bngitudinaJ  fibres  and  serous  membrane  being  continued 
over  the  fold  without  assisting  in  it8  formation.  The  aperture  is  occasiouatly  ovaJ. 
Sometimes,  the  circular  fold  is  replaced  hy  two  cresceutic  folds,  placed,  one  above, 
and  the  other  below,  the  pyloric  orifice;  and,  more  rarely,  tliere  is  only  one  cres- 
ceutic fold. 

Structure,  The  stomach  consists  of  four  coats':  a  serous,  a  musculai",  a  cellular, 
and  a  mucous  coat,  together  with  vessels  and  nerves. 

The  serous  coat  h  derived  from  the  peritoneum,  and  covers  the  entire  surface 
of  the  or;jruii,  excepting  along  the  greater  and  lesser  curvatures,  at  the  paints  of 
attachment  of  the  greater  and  lesser  omenta ;  here  the  two  layers  of  peritoneum 
leavu  a  small  triangular  space,  along  which  the  nutrient  vesscU  and  nerves  pass. 

The  musctdar  coat  ((ig.  334)  la  situated  immediately  beneath  the  serous  covering. 
It  consists  of  three  seta  of  fibres:  longitudinal,  circular,  and  oblique. 

334. — The  MuEwuIar  Goat  of  the  Stomach. 
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The  lonffitmlinnl Jibre»  are  most  superHcial;  they  are  continuous  witli  the  longi- 
tudinal tibrcB  (d'  tlic  ies<>[)hngus,  radiating  in  a  setcllate  nianner  from  the  cardiac 
orilice.  They  arc  most  distinct  tilong  the  curvatures,  especially  the  lesser:  hut  aro 
very  thinly  distributed  over  the  surfaces.  At  the  pyloric  end,  they  are  more 
thickly  distributed,  and  continuous  with  the  longitudinal  fibres  of  tho  small 
intestine. 

The  circular  Jihres  form  a  uniform  layer  over  the  Trhole  extent  of  the  stomachy 
beneatli  the  longitudinal  fiiires.  At  the  pylnrup,  they  are  most  abundant,  and  aro 
aggregated  into  a  circular  ring,  which  projects  into  the  cavity,  and  forma,  with 
the  fold  of  mucous  membrane  covering  its  surface,  the  pyloric  valve. 

The   oblifjue  Jibres   are   limited  chietly   to   the   cardiac   cad  vit  t\vi  ftSjovsMM^Kv-^ 
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where  the^  mte  disposed  as  a  ttitck  uniform  layer  covering  both  surfaces^  some 
passing  obliquely  from  left  to  right,  others  from  right  to  left,  round  the  cardiao 
orifice. 

The  cellular  coat  consists  of  a  loose,  filameulous,  areolar  tissue,  connecting  tho 
raucous  and  muscular  layers.  It  is  soinetiraea  called  the  submucous  coat.  It 
supports  tho  blood-vessols  pi*cvious  to  tlieir  distribution  to  the  mucous  merabrane; 
hence  it  is  soraetimes  called  the  vascular  coat. 

The  mucous  membrane  0/ the  stomac/t  is  thick;  ita  surface  smooth,  soft,  and 
velvety.  During  infancy,  and  immediat<fly  after  death,  it  ia  of  a  pinkish  tinge; 
but  in  adult  life,  and  in  old  age,  it  becomes  of  a  pale  straw  or  ash-grey  colour. 
It  ia  thin  at  the  cardiac  extremity,  but  thicker  towards  the  pylorus.  During  the 
contracted  state  of  the  organ,  it  is  thrown  into  nutnoroua  plaits  or  rugsB,  which,  tor 
the  most  part,  have  a  longitudinal  direction,  and  are  most  marked  towards  the  lesser 
end  of  the  stomach,  and  along  tho  greater  curvature.  These  folds  ore  entirely 
obliterated  when  the  organ  becomes  distended. 

Strttcture  of  the  mucous  membrmie  (tig.  335).  When  examined  with  a  lens,  the 
inner  surface  of  the  mucous  membrane  presents  a  peculiar  honey-comb  appe^u-ancc. 
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from  being  covered  with  small  shallow  depressions  or  alveoli^  of  a  ptAygattH  « 
hexagonal  form,  which  vary  from  i-iooil»  to  1-350111  of  an  inch  in  diameter,  idl 
are  separated  by  slightly  elevated  ridgea.  lu  the  botiom  of  the  alveoli  are  6«tB 
the  orifices  of  minute  tubes,  the  ^asf He  follicles,  which  are  situated  perpendicu- 
larly side  by  side,  in  the  entire  substance  of  the  mucous  membrane.  They  art 
short,  and  simply  tubular  in  character  towards  tho  cardia;  but  at  the  pyloric  rmi, 
they  are  longer,  more  tliickly  set,  convoluted,  and  terminate  in  dilated  saccular 
extremities,  or  8ubdjvide«i  into  from  two  to  six  tubular  branches.  The  gastric 
follicles  are  composed  of  a  homogeneous  basement  membrane,  lined  upon  its  fr« 
surfitce  by  a  layer  of  cells,  which  ditler  in  their  character  in  different  parts  of  Um 
stomach.  Towards  the  pylorus,  these  tubes  arc  lined  throughout  with  culumoar 
epithelium;  they  are  termed  the  mucous  glands,  and  are  supposed  to  secrete  tho 
gastric  mucus.  In  other  parts  of  the  organ,  tho  deoj>  part  of  each  tube  is  filled 
with  nuclei,  and  a  mjuss  of  granules;  above  these  are  a  mass  uf  nucleated  cells, 
the  upper  fourth  of  the  tulie  being  lined  by  columnar  epithelium.  Tbr5«  are 
called  the  peptic  glaiidSf  and  are  the  supposed  agents  in  the  secretion  of  the 
gastric  juice. 

Simple  follicles  are  found  in  greater  or  less  number  over  the  entire  surface  of 
the  mucous  membrane ;  they  are  most  numerous  near  the  pyloric  end  of  the 
stomach,  and  eHpecially  distinct  in  early  life.  The  epithelium  lining  the  muc<>uit 
mcmbrnae  of  the  stomach  and  its  alveoli  is  of  the  columnar  variety. 

Vessels  and  Nerves,  The  arteries  supjdytng  the  stomach  are,  tho  cnronaria 
ventrlculi,  the  pyloric  and  right  gastro-epiploic  branches  of  the  hepatic,  the  toft 
Ifaatro-cpiploic  and  vasa  brcvia  from  the  splenic.    They  supply  the  muscular  coal, 
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ramify  in  the  submacous  coat,  and  are  finally  distributed  to  the  mucous  membrane. 
The  veins  accompany  the  arteries,  and  terminate  in  the  splenic  and  portal  veins. 
The  l^phatics  are  numerous  ;  they  consist  of  a  superficial  and  deep  set,  which 
pass  through  the  lymphatic  glands  found  along  the  two  curvatures  of  the  organ. 
The  nerves  are,  the  terminal  branches  of  the  right  and  left  pnoumogastric,  the 
former  being  distributed  upon  the  back,  and  the  latter  upon  the  front  part  of  the 
organ.    A  great  number  of  branches  from  the  sympathetic  also  supply  the  organ. 

The  Small  Intestines. 

The  small  intestine  is  that  part  of  the  alimentary  canal  in  which  the  chyme  is 
mixed  with  the  bile,  the  pancreatic  juice,  and  the  secretions  of  the  various  glands 
imbedded  in  the  mucous  membrane  of  the  intestines,  and  where  the  separation  of 
the  nutritive  principles  of  the  food,  the  chyle,  is  effected  :  this  constitutes  chyli- 
fication. 

The  small  intestine  is  a  convoluted  tube,  about  twenty  feet  in  length,  which 
gradually  diminishes  in  size  from  its  commencement  to  its  termination.  It  is 
contained  in  the  central  and  lower  parts  of  the  abdominal  and  pelvic  cavities, 
surrounded  above  and  at  the  sides  by  the  large  intestine;  in  relation,  in  front, 
with  the  great  omentum  and  abdominal  parietes;  and  connected  to  the  spine  by  a 
fold  of  peritoneum,  the  mesentery.  The  small  intestine  is  divisible  into  three 
portions:  the  duodenum,  jejunum,  and  ileum. 

The  duodenum  has  received  its  name  from  being  about  equal  in  length  to  the 
breadth  of  twelve  fingers  (eight  or  ten  inches).  It  is  the  shortest,  the  widest,  and 
the  most  fixed  part  of  the  small  intestine;  it  has  no  mesentery,  and  is  only  partially 
covered  by  the  peritoneum.  Its  course  presents  a  remarkable  curve,  somewhat 
like  a  horse-shoe  in  form;  the  convexity  being  directed  towards  the  right,  and  the 
concavity  to  the  left,  embracing  the  head  of  the  pancreas.  Commencing  at  the 
pylorus,  it  ascends  obliquely  upwards  and  backwards  to  the  under  surface  of  the 
liver;  it  then  descends  in  front  of  the  right  kidney,  and  passes  nearly  transversely 
acroes  the  front  of  the  spine,  terminating  in  the  jejunum  on  the  left  side  of  the 
second  lumbar  vertebra.  Hence  the  duodenum  has  been  divided  into  three  por- 
tions :  ascending,  descending,  and  transverse. 

The  first,  or  ascending  portion,  about  two  inches  in  length,  is  free,  moveable, 
•ad  nearly  completely  invested  by  the  peritoneum.  It  is  in  relation,  above  and  in 
front,  wiUi  the  liver  and  neck  of  the  gall-bladder;  behind,  with  the  right  border 
of  the  lesser  omentum,  the  hepatic  artery  and  duct,  and  vena  portae.  This  portion 
of  the  intestine  is  usaally  found,  after  death,  stained  with  bile,  especially  on  its 
anterior  surface. 

The  second,  or  descending  portion,  about  three  inches  in  length,  is  firmly  fixed 
by  the  peritoneum  and  pancreas.  It  passes  from  the  neck  of  the  gall-bladder 
Tertically  downwards,  in  front  of  the  right  kidney,  as  far  as  the  third  lumbar 
vertebra.  It  is  covered  by  peritoneum  only  on  its  anterior  surface.  It  is  in 
relation,  in  front,  with  the  right  arch  of  the  colon  and  the  meso-colon ;  behind, 
with  the  front  of  the  right  kidney;  at  its  inner  side  is  the  head  of  the  pancreas, 
and  the  common  choledic  duct.  The  common  bile  duct  and  the  pancreatic  duct 
perforate  the  inner  side  of  this  portion  of  the  intestine  obliquely,  a  little  below 
its  middle. 

The  third,  or  transverse  portion,  the  longest  and  narrowest  part  of  the 
duodenum,  passes  across  the  front  of  the  spiiie,  ascending  from  the  third  to  the 
second  lumbar  vertebra,  and  terminating  in  the  jejunum  on  the  left  side  of  that 
bone.  In  front,  it  is  covered  by  the  descending  layer  of  the  transverse  meso- 
colon, and  crossed  by  the  superior  mesenteric  vessels ;  behind,  it  rests  upon  the 
aorta,  the  vena  cava,  and  the  crura  of  the  Diaphragm ;  above  it,  is  the  lower 
border  of  the  pancreas,  the  superior  mesenteric  vessels  passing  forwards  between 
the  two. 

Vessels  and  Nerves.    The  arteries  supplying  the  duodeuxxm  «s«v  \SckSk  YjVsrvfc 
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and  pancrcatico-Juotlenal  branches  of  the  hepatic,  and  tho  inferior  pancreatico- 
duodenal branch  of  the  euperJor  mesenteric.  The  veins  terminate  in  the  gswtro* 
duodenar  aad  superior  mesenteric.  The  nerves  arc  derived  from  the  solar 
plexua. 

Tho  Jejunum  (Jejuntts^  empty),  bo  called  frora^  being  usually  found  empty  after 
death,  includes  the  upper  two-tifths  of  the  rest  of  tho  small  intestine.  It  com- 
mences at  tho  duodenum  on  tho  left  side  of  the  second  himWr  vertebra,  and 
terminates  in  the  ileum ;  its  convolutions  Ijein;^  cliiefly  confined  to  the  umbihcal 
and  left  iliac  regions.  The  jejunum  ia  wider,  its  coats  thicker,  more  vascular, 
and  of  a  deeper  colour  than  those  of  tho  ileum  ;  but  there  ia  no  characteristic 
mark  to  distinguish  tho  termination  of  the  oue^  and  tiie  commencement  of  the 
other. 

Tho  ileum  (etXetv,  to  iwigt\  so  called  from  its  numerous  coils  or  convolotions, 
includes  tho  remaining  three-fifths  of  the  small  intestine.  It  occupies  chiefly  the 
umbilical,  hypogastric,  right  iliac,  and  occasiomtlly  tho  ^Milvic,  regions,  and  ter- 
niinatea  in  the  right  iliac  fossa  by  opening  into  the  inner  side  of  the  commence- 
ment of  the  large  intestine.  The  ileum  is  narrower,  its  coats  thinner  and  lusa 
vascular  than  those  of  the  jejunum ;  a  given  length  of  it  weighing  less  than  tlic 
Bame  length  of  jejunum. 

Structure.  The  wall  of  the  small  intestine  is  composed  of  four  coats ;  serouB, 
muscular,  cellular,  and  mucous. 

The  serous,  coat  ia  derived  from  the  peritoneum.  Tho  first,  or  ascending  por- 
tion of  the  duodenum,  is  almost  completely  surrounded  by  thia  membrane;  tlu' 
second,  or  descending  portion,  is  covered  by  it  only  in  front;  and  the  third,  or 
transverse,  portion  lies  behind  the  descending  layer  of  the  transverse  meso-colon, 
by  which  it  is  covered  in  front.  Tho  remaining  portion  of  the  small  inteetioe  in 
surrounded  by  tho  peritoneum,  excepting  along  its  attached  or  mesenteric  border; 
here  a  space  ia  left  for  the  vessels  and  nerves  to  pass  to  the  gut. 

The  muscular  coat  consists  of  two  layers  of  fibres,  an  external  or  longitudinal, 
and  Bn  internal  or  circular  layer.  Tlic  longitudinal  fibres  arc  thinly  scatt^nd 
over  the  suriaco  of  tlie  intestine,  and  are  most  distinct  along  its  free  bonier. 
The  circ«/aj*  fibres  form  a  thick,  uniform  layer;  they  surround  the  cylinder  of  j 
the  intestine  in  the  greater  part  of  its  circumference,  but  do  not  form  completo 
rings.  The  muscular  coat  ia  thicker  at  the  upper,  than  at  tho  lower  part  of  tliP 
«mnll  inttjstine. 

The  cell ti far,  or  submucous  couty  connects  together  the  mucous  and  museaUr  ' 
layers.     It  consists  of  a  loose,  filamentous,  areolai"  ti.i^^ue,  which  forms  a  nidus  fur 
the  subdivision  of  the  nutrient  vessels,  previous  to  their  diatrihuti-ni  <•>  •'"•  nin'-'tii'' 
surface. 

The  mucous  membrane  is  thick  and  highly  vascular  at  tho  upper  p:iri  01  u\<- 
small  intestine,  but  Bomewhat  paler  and  thinuer  below.  It  preeeuta  fur  examiiW' 
tion  the  following  constituents: 

Simple  follicles. 

(Duodenal  glands. 
Solitary  glands. 
Agminate  or  Peyer's  glands. 

The  ^pi7/ie/ittm,  covering  tho  mucous  membrane  of  tho  small  intestine,  b  of  j 

the  columnar  variety. 

The   iralvulo'  conniventcs  (valves  of  Kerkring)  are  reduplications  or  foldingij 
of  the  mucous  membrane  and  submucous   tissue,  coutaining  no  muscular  fibre*. 
They  extend  transversely  across  the  cylinder  of  the  intestine  for  aUiut  tlirw  | 
fourths  or  five-sixths  of  its  circumference.     The  larger  folds  are  about  two  inch«  ! 
in  length,  and  two-thirdh  of  an   inch   in   dtptli   at  their  broadest  part;  but  the 
greater  number  are  of  snmlliT  size.      The  hirger  and  smaller  folds  alternate  wilh 
each  other.    They  are  not  fouud  iit  the  commencement  of  the  duotienuni,  butWgiB. 
to  appear  about  one  or  two  inches  beyond  tho  pylorus.     In  the  Jowei*  part  of  tLo  1 


Epithelium. 
Valvulae  conniventos. 
Villi, 
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336.— Two  Villi  magnifiecL 


descending  portion,  below  the  point  where  the  coramon  choledic  and  pancreatic 
ducts  enter  the  intestine,  they  are  verj  larg^e  and  closely  approximated.  In  the 
transverse  portiou  of  the  duodeniira  and  upper  lialf  of  the  Jejunum,  they  are  large 
and  numerous;  and  Irom  this  point,  down  to  the  middle  of  the  ileum,  they  diminish 
considerably  in  siite.  In  the  lower  part  of  the  ileum,  they  almost  entirely  dis- 
appear; hence  the  comparative  thinness  of  this  portion  of  the  intestine,  as 
compared  with  the  duodenum  and  jejunmn.  The  vahuhp  conniventes  retard  the 
piissage  of  the  food  along  the  intestines,  and  afford  a  more  extensive  surface  for 
absorption. 

The  villi  are  minute,  highly  vascular  processes,  projecting  from  the  mucous 
membrane  of  the  small  intestine  throughout  its  whole  extent,  and  giving  to  its 
surface  a  velvety  appearance.  In  shape,  some  are  triangular  and  laminated,  others 
conical  or  cylindrical,  with  clubbed,  or  liliform  extremities.    They  are  largest  and 

most  numerous  in  the  duodenum  and  jeju- 
num, and  become  tVwer  and  smaller  in  the 
ileum.  Krause  estimates  their  numin'r  in 
the  opper  part  of  the  small  intestine,  at  from 
fifty  to  ninety  in  a  square  line;  and  in  the 
lower  part,  from  forty  to  seventy;  the  total 
number  for  tht;  whole  length  of  the  intestine 
being  about  ibur  millions. 

In  Btniclure  each  villus  consists  of  a  net- 
work of  capillary  and   lacteal  vessels,  with 
nuclear  corpuscles  and  fat  globules  in  their 
interstices,  enclosed  in  a  thin  prolongation 
of  basement  membrane  covered  by  a  single 
layer  of  columnai*  epitlielium,  tlio  particles 
of  which  are  arranged  perp*"ndicular  to  the 
surface.     A  layer  of  organic  muscular  fibre 
ning  A  thin  hollow  cone  round  the  central  lacteal.     It  is 
the  prepulsion  of  the  chyle  along  the  vessel.     The 
eals  within  the  villi  h  unknown. 

crypts    of   Liebcrkiihn,    are   found    in  considerable 

lie  mucous  membrane  of  the  small  intestine.     They 

Ipressions  of  the  mucous  membrane,  arranged  perpen- 

wliich  they  open  by  small  circular  apertures.    They 

a    lens,   their  oriticea  appearing  as   minute  dot^, 

Their  walls  are  thin,  consisting  of  a  layer  of  base- 

nylindrical  epithelium,  and  covered  on  their  exterior  by 

Their  contents  vary,  even  m  health,  and  the  purpose  served 

!?n  is  still  very  doubtful. 

i/,  or  Brunner's  glands,  are  limited  to  the  duodenum  and  rora- 
rJkiencemej^of  the  jejunum.     They  are  small,  dattened,  gr.inular  bodies,  imbedded 
(he  a^mucous  areolar  tissue,  aud  open  upon  the  surface  of  the  raucous  mem- 
minute  excretory  ducts.     They  are  most  numerous  imd  largest  near  the 
They  may  Ik?  compared  to  ti»e  elementary  lobules  of  a  salivary  gland, 
out  over  a  broad  surface,  instead  of  being  collected  in  a  mass.    In  structure 
they  resemble  the  pancreas. 

The  goiitari/  g lands  {tjhtndnhT  soIiiants\  are  found  scattered  thronghout  the 
mucous  membrane  of  the  small  intestine,  but  are  most  numerous  in  the  lower 
part  of  the  ileum.  They  are  small,  round,  whitish  l>odies,  from  half  a  line  to  a 
line  in  diameter,  consisting  of  a  closed  saccular  cavity,  having  no  excretory  duct, 
and  cmitaining  an  opaque  white  secretion.  Their  free  surface  is  covered  with 
villi,  Rud  each  gland  is  surrounded  by  openings  like  those  of  the  follicles  of 
Lieberkiihn.     Their  use  is  not  known. 

Per/er's  glands  may  be  regarded  as  aggregations  of  solitary  glands,  forming 
circular  or  oval  patches  from  twenty  to  thirty  in  nuraber,  atvA  Nwr^X^^'^  '"^"^  \«^sf.^ 
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and  pancreatJco-dtiodenal  branches  of  tho  hepatic,  and  the  inferior  pancreaUeo- 

duoJenal  branch  of  the  superior  mosentcric.  The  veing  terminate  in  the  gastro- 
duodenar  and  superior  mesenteric.  The  nerves  are  derived  from  tho  eolar 
plexus. 

Tho  jejunum  {Jeju/tus^  empty),  so  eallcU  from  being  usually  found  ctnptir  after 
death,  inckides  tho  upper  tvvo-tifths  of  the  reat  of  the  small  intestine.  It  com- 
mences at  the  duodenum  on  the  left  side  of  the  second  lumbar  vertebra,  and 
terminateH  in  the  ileum  ;  its  convolutions  being  chiefly  confioed  to  the  umbilical 
and  left  iliac  regions.  The  jejunum  is  wider,  its  coats  thicker,  more  vascular, 
and  of  a  deeper  colour  than  those  of  the  ileum  ;  but  there  is  no  characteriHlic 
mark  to  distinguish  tho  termination  of  the  one,  and  th«  commencement  of  the 
other. 

The  ileum  (eiKeiv,  to  ttpist)^  so  called  from  its  nuraeroua  coils  or  convolution*, 
includes  the  remaining  three-fifths  of  the  small  intestine.  It  occupies  chiefly  the 
umbilical,  hypogastric,  right  iliac,  and  occasionally  the  pelvic,  regions,  and  ter- 
minates in  the  right  iliac  fossa  by  opening  into  the  inner  side  of  the  commenoe* 
raent  of  the  large  intestine.  The  ileum  is  narrower,  its  coats  thinner  and  lett 
vascular  than  those  of  the  jejunum ;  a  given  length  of  it  weighing  leaa  than  tho 
same  length  of  jejunum. 

Structure.  The  wall  of  the  amall  intestine  is  composed  of  four  coats ;  senNB^ 
muscular,  cellular,  and  mucous. 

The  serous  coat  is  derived  from  the  peritoneum.  The  first,  or  ascending  por- 
tion of  the  duodenum,  is  almost  completely  surrounded  by  this  membrane;  the 
second,  or  descending  portion,  is  covered  by  it  only  in  front ;  and  the  tliird,  or 
transverse,  portion  lies  behind  the  descending  layer  of  the  transverse  meao-coloii, 
by  which  it  is  covered  in  front.  The  remaining  portion  of  the  small  inteetine  tt 
surrounded  by  the  peritoneum,  excepting  along  its  attache<!  or  mesenteric  border; 
here  a  space  is  left  for  the  vessels  and  nerves  to  pass  to  the  gut, 

Tho  muscular  coat  consists  of  two  layers  of  fibres,  an  external  or  longitudinal, 
and  an  internal  or  circwlar  layer.  The  longitudinal  fibres  are  thinly  scattenrU 
over  the  surface  of  tho  intestine,  and  are  most  distinct  along  its  free  border. 
The  ci>c«/ar  fibres  form  a  thick,  uniform  layer;  they  surround  the  cylinder  of 
the  intestine  in  tho  greater  part  of  its  circumference,  but  do  not  form  complete 
rings.  The  musculai-  coat  is  tlucker  at  the  upper,  than  at  the  lower  pari  of  tJw 
small  intestine. 

The  cellular^  or  submucous  coaly  connects  together  the  mucous  and  mnscolar 
layers.  It  consists  of  a  loose,  filamentous,  areolar  tii^sue,  which  forms  a  nidus  for 
the  eubdivision  of  the  nutrient  vessels,  previous  to  their  distribution  to  th©  niucoiif 
surface. 

The  mucous  membrane  is  thick  and  highly  vascular  at  tho  upper  part  of  the 
small  intestine,  but  somewhat  paler  and  tliinuer  below.  It  presents  for  rmmiBti- 
tion  the  following  constituents: 

Simple  follicles, 
f  Duodenal  glands. 
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Epithelium. 
Valvulai  conniveates. 
Villi. 


Glands.   \  Solitary  glands. 

[  Agminate  or  I*eyer*s  glands. 


The  epithelium^  covering  the  mucous  membrane  of  the  small  intestine,  i« 
the  columnar  variety. 

The  valruloE  conniventes  (valves  of  Kerkring)  are  reduplications  or  fcldfaif^ 
of  the  mucous  membrane  and  submucous  tissue,  containing  no  muscnlar  fibfts. 
They  extend  tranevt-rsely  acrops  the  cylinder  of  the  intestine  for  about  ihtTM 
fourths  or  fiivo-sixths  of  its  circuraference.  The  larger  folds  are  al>out  two  ii^bat 
in  length,  and  two-thirds  of  an  inch  in  depth  at  their  broadest  part;  but  the 
greater  number  arc  of  smaller  size.  The  lai'ger  and  smaller  folds  alternate  with 
each  other.  They  are  not  found  at  the  commencement  of  the  duodenum,  but  begin 
to  aj|>peur  about  one  or  two  unikfc&  W^wnd  tho  pylorus.     In  the  lower  part  of  the 
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336.— Two  Villi  magnified. 
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descending  portion,  below  the  point  where  the  coninion  choledic  and  pancreatic 
ductij  enter  the  intestine,  they  are  very  large  and  cloaely  approximated.  In  the 
transverse  portion  of  the  duodenum  and  upper  half  of  the  jejunum,  they  are  largo 
and  numerous;  and  from  this  point,  down  to  the  middle  of  the  ileuna,  they  diminish 
considerably  in  size.  In  the  lower  part  of  the  ileum,  they  almost  entirely  dis- 
appear; henee  the  comparative  thinness  of  this  portion  of  the  intestine,  as 
compared  with  the  duodenum  and  jejunum.  The  valvula;  conniventes  retard  the 
passage  of  the  food  along  the  iutestiu<;s,  and  atibrd  a  more  extensive  surface  for 
absorption. 

The  villi  ai*e  minute,  highly  vascular  processes,  projecting  from  the  mucous 
membrane  of  the  small  intestine  throughout  its  whole  extent,  and  givinj^  to  its 
Burface  a  velvety  appearance.  In  shape,  some  are  triangular  and  laminated,  others 
conical  or  cylindrical,  with  clubbed,  or  tiliform  extremities.    They  are  largest  and 

raoat  numerous  in  the  duodenum  aud  jeju- 
num, and  become  fewer  and  smaller  in  the 
ileum.  Krause  ei^timates  their  number  in 
the  upper  part  of  the  email  intestine,  at  from 
fifty  to  ninety  in  a  square  line;  and  in  the 
lower  part,  from  forty  to  seventy;  the  total 
number  for  the  whole  length  of  the  intestine 
being  al>o«t  four  millions. 

In  structure  each  villus  consists  of  a  net- 
work of  capillary  and  lacteal  vessels,  with 
nuclear  corpUHclesi  and  fat  globules  in  their 
interstices,  enclosed  in  a  tliin  prolongation 
of  basement  membrane  covered  by  a  single 
layer  of  columnar  epitlu^lium,  the  particles 
of  which  lire  arranged  perpendicular  to  the 
surface,  A  layer  of  orgfuiic  muscular  fibre 
has  been  described  forming  a  thin  hollow  eono  round  the  central  lacteal.  It  is 
poBsible  that  this  assists  in  the  propulsion  of  the  chyle  along  the  vessel.  The 
mode  of  origin  of  the  lacteats  within  the  villi  is  unknown. 

The  simple  Jhllicle,%  or  crypto  of  Lieberkidwu  are  found  in  considerable 
numbers  over  every  part  of  the  mucous  niembiane  of  the  small  intestine.  They 
coneist  of  minute  tubular  depresf*ions  of  the  mucous  membrane,  arranged  perpen* 
dicularly  to  the  surface,  upon  wliieh  they  open  by  small  circular  apertures.  They 
may  be  seen  with  the  aid  of  a  lens,  their  orifices  appearing  ha  minute  dots, 
scattered  between  the  villi.  Their  walls  are  thin,  consisting  of  a  layer  of  base- 
ment membrane,  lined  by  cylindrical  epithelium,  and  covered  on  their  exterior  by 
capillary  vessels.  Their  contents  vary,  even  in  health,  and  the  purpose  served 
by  their  secretion  is  atilJ  very  doubtful. 

The  duodenal^  or  Brunner's  glands,  are  limited  to  the  duodenum  and  com- 
mencement of  the  jejunum.  They  are  small,  flattened,  granukr  l>odies,  imbedded 
in  the  submucous  areolar  tissue,  and  open  upon  the  surface  of  the  mucous  mem- 
brane liy  rainyte  excretory  ducts.  They  are  most  numerous  and  largest  near  the 
pylorus.  They  may  be  compared  to  the  elementary  lobules  of  a  salivary  gbiud, 
spread  out  over  a  broa«l  surface,  instead  of  being  collected  in  a  mass.  In  structure 
they  resemble  the  pancreas. 

The  solitart/  glands  {glundulis  jioliiana\  are  found  ecattered  throughout  the 
mucous  membrane  of  the  small  intesitine,  but  are  most  numerous  in  the  lower 
part  of  the  ileum.  They  are  small,  round,  whitish  bodies,  from  half  a  line  to  a 
line  in  diameter,  consisting  of  a  closed  saccular  cavity,  having  no  excretory  duct, 
and  containing  an  opnque  white  secretion.  Their  free  surface  is  covered  with 
villi,  and  each  gland  is  surrounded  by  openings  like  those  of  the  follicles  of 
Lieberkiihn,     Their  use  is  not  known. 

Pei/er*s  glands  may  be  regarded  as  aggregations  of  solitary  glands,  forming 
circular  or  ovul  patches  from  twenty  to  thirty  in  nutnbet,  a^wd  va.T^'Xw"  \w  Vxv^i^ 
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from  Imlf  an  inch  to  four  inches.  Tlity  are  lar«:cat  and  most  numeroas  in 
ileum.  In  the  lower  part  of  the  jejunum  ihey  an*  bmall,  of  a  cirenlar  form,  and 
in  number,  they  are  occasionaliy  sepii  in  tlie  duodenum.  They  are  placed  lengfhwii 
ill  the  intestine,  covering  the  portion  of  the  tube  mo»t  distant  from  the  attachment 
of  the  mesentery.  Each  patch  is  formed 
of  A  group  of  small,  round,  whitish  vesicles, 
covered  with  mucous  membrane.  Each 
vesicle  consir^ts  of  a  moderately  thick  ex- 
ivTUJ^l  capsule,  haviJi^  no  excretory  duct, 
imd  eontatninpf  an  opaque  white  secret icm. 
Each  is  surrountled  by  a  zone,  or  wreath  of 
simple  follicles!,  and  the  interspaces  between 
them  arc  covered  with  villi.  Tbese  vesicles 
are  usually  closed;  but  it  is  supposed  they 
open  at  intervals  to  disclmr;re  the  t^ecretion 
contained  within  them.  The  miieons  and 
6iilim«»cou8  coats  of  the  intestine  are  inti- 
mately adherent,  and  highly  vascular,  oppo- 
site the  Pcyerian  jilands.  Their  use  is  not 
known.  They  are  largest  and  most  de- 
veloped during  the  digeatiive  process. 

The  Large  Intestine. 
The    hir;;e    intestine    extends    from    the 
terminaticm  of  tho  ileum  to  the  anus.     Il: 

18  about  live  feet  in  lenjjth;  beinjr  one-fiflh  538.-A  portion  of  the  aboTOttagme«iL 
of  the  whole  extent  of  the  intestinal  canal. 
It  is  larp;est  at  its  commencement  at  the 
npcum^  and  gradually  diminishes  aa  far  as 
the  rectum^  where  there  is  a  dilatation  of 
considerable  size,  just  alxjve  the  anus.  It 
ditiTers  from  the  small  intestine  in  its  greater 
bi/e,  \ti  more  fixed  poBition,  and  its  Baccu- 
liited  funn.  The  lar<;e  intestine,  in  its 
eours^e,  det^cribes  an  arch,  which  surrounds 
the  convohitiona  of  the  ^^mall  iuteNtine.  It 
commences  in  the  right  iliac  fossa,  in 
a  dilated  part,  the  caicum.  It  ascends 
throutjh  the  right  lumbar  and  hypochondriac 
region?,  to  the  under  surface  of  the  liver; 
passes  transversely  across  the  abdomen,  on 

the  contines  of  the  epigastric  and   umbilical  rcgi<ms,   to  the  left   liypochoodnx 
rcgiiMi;  descends  through  the  left  Uimbar  region  to  the  left  iliac   fii&sii,   vrhftre  il 
becomes  convoluted,  and  forms  the  sigmoid  flexure;  finally,   it  enters   tl»e  peUi\j 
and  descends  ah)ng  its  posterior  wall  to  the  anus.     The  large  inteatlne  is  diYideij 
into  the  ca>cum,  colon,  and  rectum. 

The  Cwcum  {ctecus^  blind),  is  tlie  large  blind  pouch,  or  rnl-dt'Sae^  in 
the  large  iutcstim*  commcnccH.  It  is  the  most  dilated  part  of  this  tul>r,  me« 
llxiut  two  and  a  half  iuches,  both  in  its  vertical  and  transverse  diumrtors.  It  ^ 
%ituated  in  the  right  iliac  fossa,  immediately  behind  the  anterior  abdominal  wall, 
being  retained  in  its  place  by  the  peritoneum,  which  pas.ses  over  its  ant4niur| 
surface  and  sides ;  its  posterior  surface  being  connected  by  loose  areolar  tifsie 
wilh  the  iliac  fascia.  Occasionally,  it  is  almost  completely  surroundetl  by  prri* 
toneum,  which  forms  a  distinct  fold,  the  meso-cajcum,  c^mnecting  its  back  part 
with  the  iliac  fossa.  This  fold  allows  the  caecum  considerable  freedom  of  naovc- 
ment.  Attachetl  to  its  lower  and  back  part,  is  the  ttpp4.':ndix  vermiformis,  a  loag, 
narrow,  worm- shaped  Ivi\mj,  t\ic  iwdvwwiwt  of  iho  lengthened  caecum  found  in  all 
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the  mammalia,  except  the  ourang-outan;;  nnd  worabat.  The  appendix  varies 
from  three  to  six  inches  in  limgth.  its  average  diaraeter  bein^  alwut  equal  to  that 
of  ft  goose-qtiill.  It  is  usually  directed  upwards  and  inwards  i>phind  the  ciecum, 
coiled  upon  it«elf»  and  terminates  in  a  bloiit  point,  heinj,;  retained  in  its  position 
by  a  fold  of  peritoneum,  whicli  sometimes  forms  a  mesentery  for  it.  Its  canal  is 
small,  and  communicates  witli  the  crecum  by  an  orifice  which  is  sometimes  guarded 
"witli  an  incomplete  %'tdve.  Its  coiits  arc  thick,  and  its  mucous  lining  furnished 
with  a  large  number  of  solitary  ghindfl. 

Ileo-Cfccal  Valve.  The  lower  end  of  the  ileum  terminates  at  the  inner  and 
buck  part  of  the  large  intestine,  opposite  the  junction  of  tlie  caecum  with  the 
colon.  At  this  in^int,  the  mucous  membrane  forma  two  valvular  folds,  which 
project  into  the   large  intestine,  and  are  separated  tVoin  each  other  by  a  narrow 

J  59. — The  Coecum  and  Colon  lAid  open  to  shew  the 
Iko-Ca)cal  Valve. 


■  elongated  aperture.  This  is  the  ileo-ciBcal  valve  (valrula  Bmthim).  Each  fold 
is  Bemilunar  in  form.  The  upper  one,^  nearly  horizontal  in  direction,  is  attached 
by  its  convex  border  to  the  point  of  junction  of  the  ileum  with  the  colon ;  the 
^Liower  segment,  to  the  point  of  junction  of  the  ileum  with  the  ciecum.  Their 
Bfree  concave  margins  project  into  the  intestine,  separated  from  one  another  by  a 
narrow  slit-like  aperture,  directed  transversely.  At  each  end  of  this  aperture, 
the  two  segments  of  the  valve  coalesce,  and  are  continued,  as  a  narrow  mem- 
branous ridge,  around  the  canal  of  t!io  intestine  for  a  short  distance,  forming  the 
frcpna,  or  retinacxda  of  the  vulve.  The  left  end  of  this  aperture  is  rounded:  the 
right  end  in  narrow  and  iminted. 

Each  segment  of  the  vatvo  is  formed  by  a  reduplication  of  the  mucous  mem- 
brane, and  of  the  circular  muscular  fibres  of  the  intestine,  the  longitudinal  libres 
and  peritoneum  being  continued  uninterruptedly  across  from  one  intestine  t^  the 
other.  When  these  are  divided  or  removed,  the  ileum  may  be  drawn  outwards, 
and  all  traces  of  the  valve  will  be  lo^t,  the  ileum  apjtearing  to  open  into  the  large 
intestine  by  a  funnel-shaped  orifice  of  large  size. 

The  surface  of  each  segment  of  the  valve  directed  towards  the  ileum  ie  covered 
with  villi,  and  presents  the  characteristic  structure  of  the  mucous  membrane  of 
the  small  intestine;  whilst  that  turned  towards  the  large  iutcftVme  \%  ^t'fe'CNN.xNXR  v^Jv 
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villi,  and  marked  with  the  orifices  of  the  numerous  tubuli  peculiar  to  the  mi 
in  the  Inrge  intestine.     These  differences  In  structure  continue  as  fur  as  the 
marjjin  of  the  \'iilvc. 

When  the  ca?cum  ifl  disitended,  the  margins  of  the  opening  are  approximated,  so 
as  to  prevent  any  reflux  into  the  ileum. 

The  coion  is  divided  into  four  ptu'ts^  the  ascending,  transverse,  descendingf  and 
the  sigmoid  flexure. 

The  ffscetidiuff  colon  is  smaller  than  the  ciecum.  It  passes  npwardfi,  from  tho 
right  iliac  foss'a  to  the  under  surface  of  the  liver,  on  the  riffht  of  the  gall-bladder, 
where  it  bends  abruptly  inwards  to  the  left,  forming  the  hepatic  flexure.  Il  is 
retniued  iti  contact  with  the  posterior  wall  of  the  abdomen  by  the  peritoneum, 
which  covers  its  anterior  surface  and  sides,  its  posterior  surface  l»eiug  connected  ht 
looee  areolar  tissue  with  the  Qiiadrattia  lumborum  and  right  kidney;  sometimes  the 
peritoneum  almost  completely  invests  it,  aud  forms  a  distinct  but  narrow  meeo- 
colon.  It  is  ill  relation,  in  front,  with  the  convolutions  of  the  ileum  and  the 
alidomtnal  p&rietes;  behind,  it  lies  on  the  Quadratus  lumborum  muscle,  and  right 
kidney. 

The  transverse  colon,  the  longest  part  of  the  large  intestine,  passes  transversely 
from  right  to  left  across  the  abdomen,  opposite  the  confines  of  the  epigastric  and 
umbilical  zones^  into  the  left  liypoohomlriac  region,  where  it  curves  dowowiirdf 
beneath  the  lower  end  of  tlie  fiploen,  forming  the  splenic  ilexure.  In  its  course  H 
describes  an  areh,  the  concavity  of  which  is  directed  backwards  towards  the  ver- 
tebral column;  hence  the  name,  transverse  arch  of  the  colon.  This  is  Uiis  moat 
moveable  part  of  the  colon,  being  almost  completely  invested  by  peritoneum  and 
connected  to  the  spine  behind  by  a  large  and  wide  duplicature  of  that  membrane, 
the  transverse  meso-colon.  It  is  in  relation,  by  its  upper  siirfaee,  w^ilh  the  Uier 
and  gall-bladder,  t!ie  great  curvature  of  the  stomach,  and  the  lower  end  of  the 
spleen;  l*y  it^  under  surface,  with  the  nmall  intestines;  by  its  anterior  surfacr, 
with  the  anterior  layers  of  the  great  omentum  and  the  abdominal  parietc^;  by  ita 
posterior  surface,  with  (he  tranhverse  meso-colon. 

The  descending  colon  passes  almost  vertically  downwards  through  the  left  hypo- 
chondriac and  lumbar  regions  to  the  upper  part  of  the  left  iliac  fossa,  wher«  It 
terminates  in  the  sigmoid  flexure.  It  is  retained  in  pof^ition  by  the  peritoneam, 
which  covers  its  anterior  surface  and  sidep,  its  posterior  surface  iK-iog  connected 
by  areolar  tissue  witli  the  left  crus  of  the  Diaphragm,  tiie  left  kidney,  and  the 
Quadratus  lumborum.  It  is  smaller  in  calibre  and  more  deeply  placed  than  the 
ascending  colon. 

The  sifimoid  Jlerure  is  the  n  arrow  est  part  of  the  colon;  it  is  situated  in  the  left 
iliac  fossn,  commencing  at  the  termination  of  the  descending  colon,  at  the  maryin 
of  the  crest  of  the  ilium,  and  ending  in  the  rectum,  opposite  the  left  sf. 
symphysis.  It  curves  in  the  lirst  place  upwards,  and  then  descends  \. 
and  to  one  or  the  other  side  like  the  letter  yj  hence  its  name.  It  is  retained  m 
its  place  by  a  loose  fold  of  peritoueum,  llio  sigmoid  meso-colon.  It  is  in  relation, 
in  front,  with  the  small  intestines  ajid  abdominal  parietes;  behind,  with  the  iliae 
fossa. 

The  Rectum  is  the  terminal  part  of  the  large  intestine,  and  extenda  from  the 
sigmoid  flexure  to  the  anus;  it  varies  in  length  from  six  to  eight  inches,  and  has 
received  it:*  name  iVom  being  somewhat  less  tlexuous  than  any  other  purt  of  the 
intestinal  canal.  It  commences  oppoi^ite  the  left  sacro-iliac  symphysis,  piiinu 
obliquely  downwards  from  left  to  right  to  the  middle  of  the  sacrum,  forming  a 
gentle  curve  to  the  right  side;  then,  regaining  the  middle  line,  it  descends  in  front  of 
the  lower  part  of  tlie  sacrum  and  coccyx,  and,  near  the  extremity  of  the  Ulier 
lH>ne»  inclines  backwards  to  terminate  at  the  anus,  being  curved  Ijoth  in  the  lateral 
and  antero-posterior  directions.  The  rectum  is,  therefore,  not  strnighl,  the  npp<» 
part  being  directed  oblif|ut*!y  from  tlie  left  side  to  the  median  Hue,  the  middle 
portion  being  curved  in  the  direction  of  the  hollow  of  the  sacrum  and  coccyx,  and 
the  lower  portion  preRenl\ng  a  6\votV,  vi\s.v\vi  u\  Uve  o^^osite  direction.     The  rectom 
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is  cjlindrical,  not  sacculated  like  the  rest  of  the  large  intestine;  it  is  Darrower  atita 
upper  part  than  the  sigDioid  flexure,  gradually  increases  in  size  as  it  descends, 
and  uimieil lately  aliove  the  anus  pre:<eiit3  u  ctmsiderable  dilatation,  capable  of 
acquiring  an  enormous  size.  The  rectum  is  divided  into  three  portions,  upper, 
middle,  and  lower. 

The  upper  portion^  which  includes  about  half  the  length  of  the  tube,  extends 
obliquely  from  the  left  sacro-iliae  symphysis  to  the  centre  of  the  third  piece  of  the 
sacrum.  It  is  almost  completely  eurrounded  by  peritoneum^  and  connected  to  the 
sacrum  behind  by  a  duplicature  of  that  merabranc,  the  meso-rectum.  It  is  in 
relation  behind  with  the  Pyrifbrraia  muscle,  the  sacral  plexus  *>f  nerves,  and  the 
branches  of  the  internal  iliac  artery  of  the  left  side,  which  separate  it  from 
the  sacrum  and  sacro-iliac  symphysis;  in  front-,  it  is  separated,  in  the  male,  from 
the  posterior  surface  of  the  bladder;  in  the  female,  from  the  posterior  surface  of  the 
uterus,  and  its  appendafjes,  by  some  convolutions  of  the  snntll  intestine. 

The  middle  portion  of  the  rectum  is  about  three  Inches  in  length,  and  extends 
OS  far  as  the  tip  of  the  coccyx.  It  is  closely  connected  to  the  concavity  of  the 
sacrum,  and  covered  by  peritoneum  only  on  the  upper  part  of  its  anterior  surface. 
It  ia  in  relation,  in  front,  with  the  triangular  portion  of  the  base  of  the  bladder, 
the  vcsiculae  scminales,  and  vasa  deferentia;  more  anteriorly,  with  the  under  sur- 
face of  the  prostate.  lu  the  female,  it  is  adherent  to  the  posterior  wall  of  the 
Tagina. 

The  lower  portion  is  about  an  inch  in  length;  it  curves  backwards  at  the  for© 
part  of  the  prostate  gland,  and  termiuatt'S  at  the  anus.  This  portion  of  the  inteatine 
receives  no  peritoneal  covering.  It  is  invested  by  the  Internal  sphincter,  supported 
by  the  Levatores  ani  muscles,  and  surrounded  at  its  termination  by  the  External 
sphincter.  In  the  male,  it  is  separated  from  the  membranous  portion  and  bulb  of 
the  urethra  by  a  triangular  space;  and,  in  the  female,  a  similar  space  intervenes 
between  it  and  the  vagina.     This  space  forms  by  its  base  the  perinaium. 

Siructure,  The  lar^»o  intesttine  has  four  coats  :  serous,  muscular,  cellular,  and 
mucous. 

The  serous  coat  is  derived  from  the  peritoneum,  and  invests  the  dilferent  portions 
of  the  large  intestine  to  u  variable  extent.  The  cajcum  ia  covered  only  on  its 
anterior  surface  and  sides;  more  rarely,  it  is  alnioat  completely  invested,  being  held 
in  its  position  by  a  duplicature,  the  meso-ca^cum.  The  ascending  and  descending 
colon  are  usually  covered  only  tn  front.  The  trans vers^c  colon  is  aimosl  completely 
inTCsted,  excepting  at  the  points  corresponding  to  the  attachment  of  the  great 
omentum  and  transverse  meso-colon.  The  sigmoid  flexure  is  nearly  completely 
surrounded,  excejiting  at  the  point  corresponding  to  the  attaclimeut  of  the  sigmoid 
meso-colon.  The  upper  part  of  the  rectum  is  almost  completely  invested  by  tho 
peritoneum;  the  middle  portion  is  covered  only  on  its  anterior  surface;  and  tho 
lower  portion  is  entirely  devoid  of  any  serous  covering.  In  the  course  of  the 
colon,  and  upper  part  of  the  rectum,  tho  peritoneal  coat  is  thrown  into  a  number 
of  small  pouches  tilled  with  fat,  called  appendices  epiploicts.  They  are  chiefly 
appended  to  the  transverse  colon. 

The  muscular  coat  consists  of  an  external  longitudinal  and  an  internal  circular 
layer  of  miipcular  fibres. 

The  longitudinal Jtires  are  foimd  as  a  unifonn  layer  over  the  whole  surface  o^ 
the  large  intestine.  In  the  caecum  and  colon,  they  are  especially  collected  into 
three  Hat  longitudinal  bands,  each  being  about  half  an  inch  in  width.  These  bands 
coumience  at  the  attucbinent  of  the  appendix  vermiformis  to  the  caecum;  one,  tho 
posterior,  is  placed  along  the  attached  border  of  the  intestine;  the  anterior  baod^ 
the  largest,  becomes  inferior  along  the  arch  of  the  colon,  where  it  corresponds  to 
the  attachment  of  tfie  great  omentum,  but  is  in  front  in  the  ascending  and 
descending  colon  and  j^igtnoid  flexure;  the  third,  or  lateral  band,  is  found  on  the 
inner  eide  of  the  ascending  and  descending  colon,  and  on  the  under  border  of  the 
transverse  colon.  These  bands  are  nearly  one-half  shorter  than  the  other  parts  of 
the  intestine,  and  serve  to  produce   the  sacciili  which  are  ti.k'oocvs.tiX.cTVfeVAR.  «i1  "^vi 
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cseeum  and  colon;  accordingly,  -wljcn  they  are  dissected  offl,  the  tube  can  be 
lengthened,  and  its  Pftccnlated  character  becomes  lost.  In  the  eipinoid  llifxufdp 
the  lon«?itu<linal  libres  become  more  scattered,  hut  upon  it;*  lower  part,  and  ruttlld 
the  rectum,   tliey  spread  out,   and  lorm  a  thiek  uniform  layer. 

The  circular  Jibres  form  a  thin  layer  over  the  cjrcum  and  colon,  being  espe- 
cially aeeumuiated  in  the  intervals  between  the  sacculi;  in  the  rectum,  they  form 
li  thick  layer,  esipecially  al  its  lower  ejid,  where  they  become  numerous,  and  form 
the  Internal  sphincter. 

The  cellular  coat  connects  closely  together  the  raiigcular  and  mucous  layers. 

T!ie  mucous  inemhrane^  \i\  the  caecum  and  colon,  is  pale,  and  of  a  greyish 
or  pale  yellow  colour^  It  is  quite  smooth,  destitute  of  villi,  and  raised  into 
numerous  crescentie  folds,  which  correspond  to  the  intervals  between  the  sacculi. 
In  the  rectum,  it  is  thicker,  of  a  darker  colour,  more  vascular,  and  connecteil 
loosely  to  the  muscular  coat,  as  in  the  cesophagus.  When  the  lower  part  of  the 
rectum  is  contracted,  its  nmcous  membrane  is  thrown  into  a  number  of  folds,  some 
of  which,  near  the  anu-^,  are  longitudinal  in  direction  and  are  effaced  by  the  di!»teD- 
siou  of  tlie  gut.  Besides  these,  there  are  certain  permanent  folds,  of  a  semilunar 
shape,  doscriWd  by  Mr.  Houston.*  They  arc  usually  three  in  number;  sometimes 
a  fourth  is  found,  and,  oecasionally,  only  two  are  present-  One  is  situated  new 
the  commencement  of  the  rectum,  on  the  right  side;  another  extends  inwards  from 
the  left  side  of  the  tube  opposite  the  middle  of  the  sacrum;  the  largest  and  mo^l 
constant  one  projects  backwards  from  the  fore  part  of  the  rectum,  opposite  the 
base  of  the  bladder.  When  a  fourtli  \&  present,  it  is  situated  about  an  inch  above 
the  anus,  on  the  back  of  the  rectum.  These  folds  are  almut  half  an  inch  in  width, 
and  contain  some  of  the  circular  fibres  of  the  gut.  In  the  empty  state  of  iho 
intestine  they  overlap  each  other,  as  Mr.  Ilouston  remarks,  so  effectually  as  lo 
require  considerable  mantcuvring  to  conduct  a  hougie  or  the  finger  along  the  canal 
of  the  intestine.  Their  use  seems  to  he,  **  to  support  the  weight  of  feecal  matter, 
and  prevent  its  urging  towards  the  anus,  where  its  presence  always  excitei  a 
sensation  demanding  its  discharge,"  The  mucous  mendjranc  of  the  large  intestiM 
presents  for  examination,  epithelium,  simple  follicles,  and  solitary  glands. 
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The  epithelium  is  of  the  columnar  kind. 

The  simple  f of licleft  are  minute  tubular  prolongations  of  the  raucous  inembranr, 
arranged  perpendicularly,  side  by  side,  over  its  entire  surface;  they  arc  longrr, 
more  numerous,  and  placed  in  much  closer  apposition  than  those  of  the  small 
intestine ;  and  they  open  by  minute  rounded  oriJices  upon  the  surface,  giving  it  m 
cribriform  a[)pearance. 

The  solitan/  t]lavds  in  the  large  inteptkio,  are  most  abundant  in  the  c«ciiin 
and  a|q)endix  vermiformis:  but  are  irregularly  r*cattered  also  over  the  rest  of 

♦  Duh,  Himp.  BeporU,  vol.  v.  p.i  63. 
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intestine.  Tliey  arc  small,  promioeiit,  flask-shaped  bodies,  of  a  whitish  colour, 
ptTforated  uf>on  the  ct'iitnil  pai't  of  their  free  surface  hy  a  minute  oridce,  which, 
iu  the  majority,  ia  pcrmuiiCQt. 

Toe  Liver. 

The  liver  is  a  glandular  organ  of  large  size,  intended  mainly  for  the  secretion 
of  the  bile,  but  efTectlng  also  important  chaugea  in  certain  constituents  of  the  blood 
in  tlielr  passage  through  tho  gland.  It  is  situated  in  the  right  hypochondriac 
region,  and  extends  across  the  epigastrium  into  tho  left  hypochondrium.  It  is  the 
largest  gland  in  the  body,  weighing  froui  tiiree  to  four  pounds  (from  fifty  to  sixty 
ounces  avoirdupDiaj.  It  measures,  in  its  transverse  dluuieter,  from  ten  to  Ivrtdve 
inches;  from  six  to  seven  in  its  antero-posterior;  and  is  about  three  inches  thick 
at  the  back  part  of  the  right  lobe»  which  is  the  thickest  part. 

Its  upper  surface  is  convex,  directed  upwards  and  forwards,  smooth,  covered 
by  peritoneum.  It  is  iu  relation  with  the  under  surface  of  the  Diaphragm;  and 
below,  to  a  small  extent,  with  the  abdominal  parlotes.  This  surface  is  divided 
into  two  unequal  lobes,  the  right  and  left,  by  a  fold  of  peritoneuai,  tho  suspensory 
or  broftd  liffament. 

Its  under  surface  is  concave,  directed  downwards  and  backward.",  and  in  rela- 
tion with  the  stomach  and  duodenum,  the  hepatic  flexure  of  the  colon,  and  the 
right  kidney  and  suprarenal  capsule.  The  surface  is  divided  by  a  longitudinal 
fissure  into  a  riglit  and  left  lobe. 

The  posterior  border  is  rounded  and  broad,  and  connected  to  the  Diapliragra  by 
the  coronary  ligament;  it  is  in  relation  with  tho  aorta,  the  vena  cava,  and  the 
crura  of  the  Diaphragm, 

The  anterior  border  is  thin  and  sharp,  and  marked,  opposite  the  attachment  of 
the  broad  ligameut,  by  »  deep  notch.  Iu  adult  males,  this  border  usually  corre- 
sponds with  the  margin  of  the  ribs;  but  in  women  and  children,  it  projects  usually 
b«low  this  point. 

The  right  extremity  of  the  liver  is  thick  and  rounded  ;  whilst  the  left  is  thin 
and  flattened. 

Changes  of  Position.  The  student  should  make  himself  acquainted  with  the  different 
circumstances  under  which  the  liver  changes  its  position,  as  tht-y  are  of  importance  in 
defcenuining  the  existence  of  enlargement,  or  other  disease  of  that  organ. 

Its  position  varies  according  to  tho  pjsturt;  of  the  body ;  iu  the  upright  and  sitting 
postures,  its  lower  bo>*der  may  l>e  felt  l>eliiw  the  edges  of  the  riUs  ;  in  the  recumbent 
postui-e,  it  usually  recedes  behind  the  ribs.  Its  position  varieti,  also,  with  the  asoc-nt  or 
descent  of  the  Diaphragm.  In  a  deep  inspiration,  tho  liver  descends  below  the  ril)s  ;  in 
expiration,  it  is  raised  to  its  anlinary  level.  Agiuu,  in  emphysuma,  where  the  lungs  are 
distended, and  the  Diaphragm  descends  very  low,  the  livttr  is  pushed  down;  in  some  other 
diseases,  as  phthisis,  where  the  Diaphragm  is  much  arched,  the  livor  rises  very  high  up. 
Pressure  from  without,  a-s  in  tight  lacmg,  bv  compressing  tho  lower  iwrt  of  the  chest, 
displaces  the  liver  considerably,  its  anterior  edge  often  extending  as  low  as  tlie  crest  of 
tho  ilium  ;  and  its  convex  surface  is  often,  at  the  same  time,  deeply  indented  from  pressure 
of  the  ribs.  Again,  its  position  varies  greatly,  according  to  the  greatur  or  less  distfinsion 
of  the  stomach  and  intestines.  When  the  intestiues  are  empty,  the  hver  descends  iu  the 
abdomen ;  but  when  they  are  disterided,  it  is  pushed  upwards.  Its  relations  to  sur- 
rounding organs  may  also  be  changed  by  the  growth  of  turaours,  or  by  oollectioua  of  fluid 
in  the  thoracic  or  abdominal  cavities. 

Ligaments.  Tho  ligaments  of  the  liver  (fig.  341)  are  five  in  number:  four 
beiug  formed  of  folds  of  peritoneum  ;  the  fifth,  (he  iignmentttm  teres^  is  a  round, 
fibrous  cord,  resulting  from  tho  obliteration  of  the  umbilical  vein.  The  ligamenta 
are  the  longitudinal,  two  lateral,  coronary,  and  round. 

The  iongitudinai  ligament  (broad,  falciform,  or  suspensory  ligament)  is  a  broad 
and  thin  antero- posterior  peritoneal  fold,  falciform  in  shape,  its  base  being  directed 
forwai'ds,  it.-i  a|iex  biickAvards.  It  is  attiiched  by  one  margin  to  the  under  surface 
of  the  Diaphragm,  and  the  posterior  surface  of  the  sheath  of  the  right  Rectus 
nmaclo  us  low  down  as  the  umbilicus;  by  its  hepatic  margin,  it  ext^^nds  from  the 
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notch  on  the  anterior  margin  of  the  liver,  as  far  back  as  its  posterior  border.  It 
consists  of  two  layers  of  peritoneum  closely  unitt-d  together,  Ite  anterior  frw 
edge  contains  the  round  lijiumetit  Ijetwcen  its  layers. 

The  lateral  ligaments,  two  in  uuinber,  right  and  left,  are  triangular  in  shape. 
They  are  formed  of  two  layers  of  peritoneum  united,  uud  extend  from  tlie  sides 
of  the  Diaphragm  to  the  adyacent  margins  of  the  posterior  border  of  the  liver. 
The  left  ia  the  longer  of  the  two,  and  liea  in  front  of  the  ojaophageal  opening  in 
the  Diaphragm. 

The  caronart/  Ut/ameni  connects  tho  post-erior  border  of  the  liver  to  the 
Diaphragm,  It  is  formed  by  the  reflection  of  the  peritoneum  from  the  Diaphragm 
ttii  to  the  upper  and  lower  margins  of  the  posterior  border  of  the  organ.  Tlio 
coronaiy  ligament  consietvS  of  two  layers,  which  are  continuous  on  each  side  vrlih 

341,— The  Liver.    Upper  Surface. 


the  lateral  ligamentfi;  and  in  front,  with  the  longitudinal  ligament.  Bctwreiryif 
layers,  a  large  oval  interspace  is  left  uncovered  by  peritoneimi,  and  connected  to 
the  Diaphragm  by  firm  areolar  tissue.  This  space  is  Bulnlivided,  near  ita  Irft 
extremity,  into  two  parts  by  a  deep  iiotch  (jjometimes  a  canal),  which  lodges  the 
inferior  vena  cava,  and  into  which  open  the  hepatic  veins. 

The  round  ligament  is  a  fibrous  cord,  resulting  from  the  obliteration  of  the 
umbilical  vein.  It  ascends  from  tlie  unibilicua  in  the  anterior  free  margin  of  the 
longitudinal  ligament,  to  the  notch  in  the  anterioi^border  of  the  liver,  from  which 
it  may  be  traced  along  the  longitudinal  fissure  on  the  under  surface  of  the  liver, 
aa  far  back  as  the  inferior  vena  cava. 

Fissures.  Five  tissures  are  seen  upon  the  under  surface  of  the  liver,  wludb 
serve  to  divide  it  intx)  five  lobes.  They  are  the  longitudinal  fissure,  the  fiasuro  of 
the  ductus  venosus,  the  transverse  fissure,  the  fissure  for  the  gall-bladder,  and  tbtf 
fissure  for  the  vena  cava. 

The  longitndifial  Jisxure  is  a  deep  groove,  which  extendvS  from  the  notch  on 
the  anterior  margin  of  the  Over,  to  the  posterior  border  of  tlie  organ.  It  sepa- 
rates the  right  and  left  lol>e»;  the  transverse  fissure  joins  it,  at  right  angles,  abovt 
one-third  fiom  its  jwyterlor  extremity,  and  divides  it  into  two  parts.  The  antrrior 
half  is  called  the  umhiticul  Jissure:  it  18  deeper  thau  the  posterior  part,  and  lodges 
the  umbilical  vein  in  tlie  f.etus,  or  its  remains  (the  ronud  ligament)  in  the  adult. 
This  fissure  is  often  partially  bridged  over  by  a  prolongatfcn  of  the  hepatic  «tth- 
stimce,  the  pons  fifftntis. 

ThvjSssure  of  the  ductus  venosus  \«  the  back  part  of  the  longitudinfk]  fiosqre; 
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it  is  shorter  and  Bhallower  than  the  anterior  portion.  It  lodges  In  the  fcstiis  the 
ductus  venosus,  and  in  the  adult  a  slender  iibrouu  cord,  the  oblit€!rated  remaius  of 
that  vessel. 

The  transverse,  or  portal  ^fissure,  is  a  short  liut  deep  fisaure,  ahout  two  inches 
in  length,  extending  trantiverseiy  across  the  under  surface  of  the  right  lobe,  nearer 
to  its  |>o8terior  than  its  anterior  border.  It  joins,  nearly  at  right  angles,  with  tho 
longitudinal  fissure.  By  the  older  anatomists,  this  fissure  was  considered  the 
gateway  {porta]  of  the  liver;  hence  tho  large  veiu  which  enters  at  this  point  was 
called  the  portal  vein.    Besides  this  vein,  the  fissure  transmits  tho  hepatic  artery 

341.— The  Liver.    Cinder  Surface. 
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and  nerves,  and  the  hepatic  duct  and  lymphatics.  At  their  entrance  into  (lie 
fissure,  the  hepatic  duct  lies  in  front  to  the  right,  the  portal  vein  behind,  and  the 
hepatic  artery  between  the  other  two  to  the  left. 

'Tiiejissure  for  the  {fatl-hUiddcr  {fossa  ct/stis  felieo')  is  a  ehaliow,  ohlong 
fossa,  placed  on  the  under  surface  of  the  right  lobe,  paraltel  with  tho  longitudinal 
fissure.  It  extends  from  the  anterior  free  margin  of  the  liver,  which  is  occa- 
sionally notched  for  its  reception,  to  near  the  right  extremity  of  the  transverse 
fissure. 

The  ^fissure  /or  the  vena  cava  is  a  short  deep  fissure,  occasionally  a  complete 
canal,  which  extends  obliquely  upwards  from  a  little  behind  the  right  extremity 
of  tho  trausvert*e  fissure,  to  the  posterior  liorder  of  the  organ,  where  it  joins  the 
figsure  for  the  ductus  venosua.  On  slitting  ojien  the  inferior  vena  cava  which 
is  coutained  in  it,  a  deep  fossa  is  seen,  at  the  bottom  of  which  the  hepatic  veins 
©ominunicate  with  this  vessel.  This  fissure  ia  separated  from  the  transverse 
fissure  by  tlie  lobus  caudatus;  and  from  the  longitudinal  fissure  by  the  lobus 
Spigelii. 

LoBKs.  The  lohep  of  the  liver,  like  the  ligaments  and  fissures,  are  five  in 
Tiuniber:  the  right  lobe,  the  left  lobe,  the  lobus  quadratus,  the  lobus  Spigelii,  and 
the  lobus  caudatus. 

The  right  lobe  is  much  larger  than  the  left;  the  proportion  between  them  heing 
as  six  to  one.  It  occupies  the  right  hypochondrium,  and  is  separated  from  the  left 
lobe,  on  its  upper  surfjtce,  by  the  longitudinal  ligameiat;  on  its  under  surface,  by 
the  longitudinal  fissure;  and  in  front,  by  a  deep  notch.  It  is  of  a  fiuadrilatend 
form,  its  under  surface  being  marked  by  three  fissures:  the  transverse  fissure,  the 
fissure  for  the  gall  bladder,  and  the  fissure  for  the  inferior  vena  cava;  and  by  two 
shallow  impressions,  one  in  front  (impressio  colica)^  for  tht  \i(i\rtsA\t  ^t^wxaie.  cK.  *Cssss. 
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colon;  and  one  beliind  {impressio  renalis)^  for  the  right  kidney  and  snpri 
cupsiik', 

The  left  lobe  ia  smaller  and  more  flattened  than  the  right.  U  is  Bituat^  in  the 
epigastric  aud  left  hypochondriac  rejEriong,  eometimeB  extending  as  far  as  the  upper 
border  of  the  spleen.  Its  upper  surface  13  convex;  its  under  concave  surface  rwU 
upoD  the  front  of  the  stomuch;  and  its  posterior  border  is  in  relation  with  the 
cardiac  orifice  of  the  stomach. 

The  lobus  quadratus^  or  square  lobe,  is  situated  on  the  under  surface  of  the 
right  lobe,  bounded  in  front  by  the  free  margin  of  the  liver;  behind,  by  the  tmns- 
vt'Vge  fissure;  on  tht-  right,  by  the  fissure  for  the  gall-bladder;  and,  on  the  left, 
by  the  umhiliciil  fissure. 

The  iobus  Spiyelii  projects  from  the  back  part  of  the  under  surface  of  the 
right  lobe.  It  is  bounded,  in  front,  by  the  transverse  fissure;  on  the  right,  by 
the  fitjsure  for  the  vena  cava;  and,  on  the  left,  by  the  fissure  for  the  ductus 
venosu8« 

The  iohus  caudatus,  or  tailed  lobe,  is  a  small  elevation  of  the  hepatic  aubstanre, 
extending  oblifiueiy  outwards,  from  the  base  of  tlie  Iobus  S[tigelii,  to  the  under 
surftice  of  tht;  ri;f!;ht  lobe.  It  separates  the  right  extremity  of  tlie  iraasyent 
fissure  from  the  curamen cement  of  the  fissure  for  the  inferior  cava. 

Vessels.  The  vessels  connected  with  the  liver  are  also  five  in  number:  they 
ax'e  the  hepatic  artery,  the  portal  vein,  the  hepatic  vein,  ihe  hepatic  duct,  and  the 
lymphatics. 

The  kt'pntic  nrten/^  portal  veiity  and  hepatic  ducf,  accnmpauied  by  numerous 
lynipluities  find  nerves,  «i<ceiid  to  tho  (ruusvcrse  fiss^ure,  between  tJie  layer*  of  the 
gastro-hepatic  omentum;  the  hepiitie  duct  lying  to  the  right,  the  hepatic  artery 
to  the  left,  and  the  portal  vein  behind  the  other  two.  They  are  envelojKMl  in  a 
loose  areolar  tissue,  the  capsule  of  GH:«jJon,  which  accompanies  tJie  vessels  in  their 
course  through  the  portal  canah,  in  the  interior  of  the  organ. 

The  hepatic  reins  convey  ihe  blood  from  the  liver.  They  commence  «t  the 
circuniferetK'e  of  the  organ,  and  proceed  towards  the  deep  fossa  in  itj?  posU*rior 
border,  where  they  terminate  by  two  lai-ge,  and  several  smaller  brauehes,  in  iho 
inferior  vena  cava. 

The  hepatic  veins  have  no  cellular  investment;  consequently  tlieir  parietes  ira 
adherent  to  the  walls  of  the  canals  tlirongh  which  thvy  run;  so  that,  on  a  HM^tim 
of  the  organ,  these  veins  remain  widely  open  and  solitary,  and  may  be  easily 
distinguished  from  the  branehei*  of  the  jwrtal  vein,  uhlch  are  more  or  less 
collapsed,  and  always  accoinpanied  by  an  artery  and  duct. 

The  Ir/niphatics  are  large  and  numerous,  cont^isling  of  a  deep  and  euper€dal 
eet.     They  have  been  already  described. 

AVrct'ff.  The  nerves  of  the  liver  are  derived  from  the  hepatic  plexus  of  ihe 
sympathetic,  froHi  tlie  pncuraogastjic  nerves,  especially  the  left,  juid  from  the  righl 
phrenic.  fl 

Strncture.  The  substance  of  the  liver  is  comi>osed  of  lobules,  held  together  by  S 
an  extremely  fine  areolar  tissue,  and  of  the  ramiilcations  of  the  portal  vein,  hepoliu 
duct,    hepatic  artery,   hepatic    veins,  lymphatics,  and  nerves;    the  whole  bcuig 
invested  by  a  fibrous  and  a  serous  coat. 

The  serous  coal  h  derived  from  the  peritoneum,  and  invests  the  entire  sur(AC6 
of  the  organ,  excepting  at  the  attachment  of  it^  various  ligaments,  and  at  tlw 
bottom  of  tlic  different  fissures,  where  it  is  deficient.  It  is  intimately  adbcRBl 
to  the  fibrous  coat. 

The  Jibrous  coat  lies  beneath  the  serous  investment^  and  covers  the  rntir* 
Burface  of  the  organ.  It  is  difficult  of  demonstration,  excepting  where  the  srrocs 
coat  is  deficient.  At  the  ti'ansvcrse  fissure,  it  i»  continuous  with  the  ca)>sule  of 
Glisiion;  and,  on  the  surface  of  the  organ,  with  the  areolar  tissue  8e|uirating  ihe 
lobule. 

The  lobules  fonn  tlie  chief  mass  of  the  hepatic  substance:  they  may  be  MfS 
either  on  the  surface  ot  lUe  or^cox,  Qr  by  making  a  section  through  the  gkttd. 
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They  are  BmnU  granular  bodies,  about  the  she  of  a  millet-seed,  measuring  from 
oiif-twcnlieth  to  one-t(?ntli  of  an  incb  in  diaraftcr.  If  divided  longitudinally^ 
ttit*y  have  a  foliated,  and,  if  transversely,  a  polygonal,  outline.  The  bases  of  t!ie 
lobtiles  are  clustered  round  the  Bmallest  branches  (sublobular)  of  the  hepatic 
veins,   to   which   each   is  connected  by  means  of  a   small  branch,  which   issues 

from  the  centre  of  the  lobule  (intra- 
lobular). The  remaining  part  of  the  sur- 
face of  each  lobule  ia  imperfectly  isolated 
from  the  surrounding  lobuleir,  by  a  thin 
Btnitum  of  areolar  tissue,  and  l>y  the 
smaller  veaselH  and  ducts. 

If  one  of  the  hepatic  veins  Ijo  laid 
open,  the  bases  of  the  lobules  may  be 
seen  through  the  thin  wall  of  the  vein, 
on  which  tbey  rest^  arranged  in  the  form 
of  a  tessellateil  pavement,  the  centre  of 
each  polygonal  sjiace  presenting  a  mi- 
nute aperture,  the  mouth  of  a  sublobular 
vein. 

Each  lobule  is  composed  of  a  mass  of 
cells;  of  a  plexus  of  biliary  ducts;  of  a 
venous  plexus,  formed  by  branches  of 
the  portal  vein;  of  a  branch  of  an  he- 
patic vein  (intralobular) ;  of  minute 
arteries;  and  probably,  of  nerves  and 
lymphatics. 

The  hepatic  cells  form  the  chief  mwss 
of  the  substance  of  a  lobule,  and  lie  in 
the  interspaces  of  the  capillary  plexus, 
being  probably  contained  in  a  tubular 
network,  which  forms  the  origin  of  the 
biliary  ducts.  The  smallest  branches  of 
the  vena  portse  pass  between  the  lobule?, 
around  which  they  form  a  plexus,  the 
interlobular.  Branches  from  this  plexus 
enter  the  lobules,  and  fonn  a  network  in 
their  circumferenco.  The  radicles  of  the 
portal  vein  communicate  with  those  of 
the  hepatic  vein,  which  occupy  the  centre 
of  the  h>l>uie;  and  the  latter  converge  to 
form  the  intralobulaj"  vein,  which  issues 
from  the  base  of  the  lobule,  and  joins  the 
hepatic  vein.  The  portal  vein  carries 
the  blood  to  the  liver,  from  which  the 
bile  is  secreted;  the  hepatic  vein  carries 
the  superfluous  blood  from  the  liver,  and 
the  bile  duct  cjirries  the  bile  secreted  by 
the  hepatic  cells. 

Tlu^  hepatic  cells  form  the  chief  mass 
of  each  lobule:  they  are  of  a  more  or 
less  spheroidal  form;  but  may  be  rounded, 
ilattened,  or  many-sided,  from  mutual 
compression.      They  vary  in    size   from 

the  Yijoo^''  ***  ^^^^  75V0  ^^  *^"  '"^**  ^^ 
diameter,  and  contain  a  distinct  nucleus 
in  the  interior,  or  sometimes  two.  In  the  nucleus  is  a  highly  refracting  nucleolus, 
with   granules.     The  cell-contents  are  viscid,  and  contain  ^^^Iktv*  TjiMSK^Vi'^^  >Csifc 


il.  Lmiirlhidlniil  Aettlnn.  nf  an  heimttc  vela  ;  a.  por- 
tion or  the  canat,  from  whkh  tbe  rein  h&a  been 
remoTed;  b.  ortflcea  of  altkniAic  Iwles  of  \.\\e  voin 
(tubtobalATj,  <ilttutted  in  the  centre  uf  tbe  lutiules. 
Altar  Kiemjiu. 


Longttudhul  aection  of  a  amnll  porfol  rein  uid 
canal,  anet  Kienuui,  a.  Portion*  of  tbe  canal 
frotn  whkh  the  rein  hu  been  retnored  j  b.  Bide  of 
UHe  portal  T«tn  in  contjict  with  the  canal ;  c.  Ilio 
»lde  of  the  rein  which  U  wparatcd  from  the  canal 
by  the  hepatic  artery  and  duct,  with  areolar  tiMsna 
(GUuon's  capsale):  J.  Internal  anrfiire  of  the  por- 
tal rein,  tliroaph  which  are  seen  the  outline!,  of  tho 
loboles  and  the  opening*  f<>  of  the  liiierlolmlur 
▼ctii»;  /.  vaginal  relui  of  KJemoa^  jr.  hepatic 
artery  f  A,  hepatic  duct 
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colouring  matter  of  the  Hie,  and  oil-globulcs.  The  cells  adhere  together  by  their 
Burfuces,  so  as  to  form  rows,  whicti  radisnte  from  the  centre  towards  the  circum- 
ference of  the  lobule.  These  cells  are  prohably  the  chief  agents  in  iho  sc-cretion 
of  the  liile. 

Bdiary  ducts.  The  precise  mode  of  origin  of  the  biliary  ductfl  ia  ancerlaia. 
Mr.  Kiernan's  original  view,  which  ia  supported  by  the  researches  of  Dr.  Beale, 
is  that  the  duets  commence  within  the  lolmlcs,  in  a  plexiform  network  (lobular 
bliiiiry  plexus),  iu  which  the  hepatic  cells  lie.  According  to  Henle,  HaudliolJ 
Jonea,  and  luilliker,  the  cells  are  packed  in  the  interspaces  of  the  capillary 
plexus,  and,  by  nu-ans  of  temporary  coraniunicationis,  transmit  their  contentji  into 
the  minute  bile  duets  which  originate  \x\  the  Bpaces  between  the  lobules,  never 
entering  within  them.  The  ductii  form  a  plexus  (interlobular)  between  the 
lobules  J  and  the  interlobular  branches  unite  and  form  vaginal  branches,  which 
lie  ia  the  portal  canal:^,  with  branches  of  the  portal  vein  and  hepatic  duct.  The 
ducts  tioally  form  two  large  trunks  which  leave  the  liver  at  the  traiisverae  fissure, 
and  the  union  of  these  ia  the  hepatic  duct. 

The  Portal  vein,  on  entering  the  liver  at  the  transverse  fissure,  divides  into 
primary  branches^  which  arc  contained  in  the  portal  canals,  together  with  brancba 
of  the  hepatic  artery  and  duct,  and  the  nerves  and  lymphatics.  In  the  largrr 
portal  canals,  the  vessels  are  separated  from  the  parietea,  and  joined  to  each  othtt, 
by  a  loose  cellular  web,  the  capsule  of  Glisson.  Tlie  veins,  as  they  lie  in  the 
portal  canals,  give  off  vaginal  branches,  which  form  a  plexus  (vaginal  plexiu)  in 
Glisson's  capsule.  From  this  plexus,  imd  from  the  portal  vein  itself,  small 
branches  are  given  otf,  which  purffi  between  the  lobules  (interlobular  veins);  iheev 
cover  the  entire  surface  of  the  lobules,  excepting  their  bases.  The  lobular 
branches  are  derived  from  the  interlobular  veins:  they  penetrate  into  the  lobule, 
and  form  a  capillary  plexus  within  them.  From  this  plexus  the  intralohulKT 
vein  arises. 

The  Hepatic  artery  appears  destined  chiefly  for  the  nutrition  of  the  coat«  of  the 
large  vessels,  the  ducta,  and  the  investing  membranes  of  the  liver.  It  eoiert 
the  liver  at  the  transverse  fissure,  with 
the  portal  vein  and  hepatic  duct,  and 
Families  with  these  vessels  through  the 
portal  canatfl.  It  gives  off  vaginal  branches, 
which  ramify  iu  the  cap:?ule  of  Glisson; 
and  other  branches,  which  are  distributed 
to  the  coats  of  the  vena  portie  and  hepatic 
duct.  From  the  vaginal  plexus,  inter- 
lobular branches  are  given  off,  which 
ramify  through  the  interlobular  fissures, 
a  few  branches  being  distributed  to  the 
lobules.  Kiernan  suppoifcf^,  that  tlie 
branches  of  the  hepatic  artery  terminate  in 
a  capillary  plexus,  which  communicates 
with  the  branches  of  the  vena  porta?. 

The  Hepatic  veins  commence  in  the 
interior  of  each  lobule  by  a  plexua,  the 
branches*  of  which  converge  to  form  the 
intralnbular  vein. 

The  intraloliutar  vein  passes  through  the  centre  of  the  lobule,  and  leaves  it  at 
its  base  to  terminate  in  a  sublobular  vein. 

The  sHblohittar  veins  unite  with  neighbouring  branches  to  form  larger  vcius; 
and   these  join  to  ibrm  the  large  hepatic  trucks,  which  teraiiuato  in  tho  vc 
cava. 
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Gall-Bladdeb. 

The  gall-bladder  is  the  reservoir  for  the  bile;  it  is  a  conical  or  pear-shaped 
membranoas  sack,  lodged  in  a  fossa  on  the  under  surface  of  the  right  lobe  of  the 
liver,  and  extending  from  near  the  right  extremity  of  the  transverse  fissure  to  the 
anterior  free  margin  of  the  organ.  It  is  about  four  inches  in  length,  one  inch  in 
breadth  at  its  widest  part,  and  holds  from  eight  to  ten  drachms.  It  is  divided 
into  a  fundus,  body,  and  neck.  The  fundus^  or  broad  extremity,  is  directed 
downwards,  forwards,  and  to  the  right,  and  occasionally  projects  from  the  anterior 
border  of  the  liver:  the  body  and  neck  are  directed  upwards  and  backwards  to 
the  left.  The  gall-bladder  is  held  in  its  position  by  the  peritoneum,  which,  in 
the  majority  of  cases,  passes  over  its  under  surface,  but  the  serous  membrane 
occasionally  invests  the  gall-bladder,  which  then  is  connected  to  the  liver  by  a 
kind  of  mesentery. 

Relations.  The  body  of  the  gall-bladder  is  in  relation,  by  its  upper  surface, 
with. the  liver,  to  which  it  is  connected  by  areolar  tissue  and  vessels;  by  its  under 
surface,  with  the  first  portion  of  the  duodenum,  occasionally  the  pyloric  end  of  the 
stomach,  and  the  hepatic  flexure  of  the  colon.  The  fundus  is  completely  invested 
by  peritoneum;  it  is  in  relation,  in  front,  with  the  abdominal  parietes,  immediately 
below  the  tenth  costal  cartilage;  behind,  with  the  transverse  arch  of  the  colon. 
The  ruck  is  narrow,  and  curves  upon  itself  like  the  italic  letter  f\  at  its  point 
of  connection  with  the  body  and  with  the  cystic  duct,  it  presents  a  well-marked 
constriction. 

When  the  gall-bladder  is  distended  with  bile  or  calculi,  the  fundus  may  be  felt  through 
the  abdominal  parietes,  especially  in  an  emaciated  subject ;  the  relations  of  this  sac  will 
also  serve  to  explain  the  occasional  occurrence  of  abdominal  biliary  fistuka,  through  which 
biliary  calculi  may  pass  out,  and  of  the  passage  of  calculi  from  the  gall-bladder  into  the 
stomach,  duodenum,  or  colon,  which  occasion^y  happens. 

Structure.  The  gall-bladder  consists  of  three  coats:  serous,  fibrous  and  mus- 
cular, and  mucous. 

The  external  or  serous  coat  is  derived  from  the  peritoneum;  it  completely 
invests  the  fundus,  but  covers  the  body  and  neck  only  on  their  under  surface. 

The  middle  or  fibrous  coat  is  a  thin  but  strong  fibrous  layer,  which  forms  the 
framework  of  the  sac,  consisting  of  dense  fibres  which  interlace  in  all  directions. 
Plain  muscular  fibres  are  also  found  in  this  coat,  disposed  chiefly  in  a  longitudinal 
direction,  a  few  running  transversely. 

The  internal  or  mucous  coat  is  loosely  connected  with  the  fibrous  layer.  It  is 
generally  tinged  with  a  yellowish-brown  colour,  and  is  everywhere  elevated  into 
minute  rugse,  by  the  union  of  which  numerous  meshes  are  formed;  the  depressed 
intervening  spaces  having  a  polygonal  outline.  The  meshes  are  smaller  at  the 
fundus  and  neck,  b^ing  most  developed  about  the  centre  of  the  sac.  Opposite  the 
neck  of  the  gall-bladder,  the  mucous  membrane  projects  inwards  so  as  to  form  a 
large  valvular  fold. 

The  mucous  membrane  is  covered  with  columnar  epithelium,  and  secretes  an 
abundance  of  thick  viscid  mucus ;  it  is  continuous  through  the  hepatic  duct  with 
the  mucous  membrane  lining  the  ducts  of  the  liver,  and  through  the  ductus  com- 
munis choledocus  with  the  mucous  membrane  of  the  alimentary  canal. 

The  Biliary  Ducts  are,  the  hepatic,  the  cystic,  and  the  ductus  communis 
choledocus. 

The  hepatic  duct  is  formed  of  two  trunks  of  nearly  equal  size,  which  issue 
from  the  liver  at  the  transverse  fissure,  one  from  the  right  and  one  from  the  left 
lobe ;  these  unite,  and  pass  downwards  and  to  the  right  for  about  an  inch  and  a 
half  to  join  at  an  acute  angle  with  the  cystic  duct,  to  form  the  common  choledic 
duct. 

The  cystic  duct,  the  smallest  of  the  three  biliary  ducts,  is  about  an  inch  in  length. 
It  passes  obliquely  downwards  and  to  the  left  from  the  neck  of  the  ^tvll-Ua^^^t^ 
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colouring  matter  of  the  bile,  and  oil -globules.  The  cells  adhere  together  by 
surfaces,  so  as  to  form  rows,  which  radiate  from  (he  centre  towards  the  circiuilo 
ference  of  the  lobule.  These  cells  are  probably  the  chief  agents  in  tlie  secretion 
of  the  bile. 

Bitian/  ducts.  The  precise  mode  of  origin  of  the  biliary  ducts  is  uncertsiiL 
Mr.  Kiernan*3  original  view,  which  is  6up[>orted  by  the  researches  of  Dr.  Bcale, 
is  that  the  ducts  commence  within  the  lobules,  in  a  plexiform  network  (lobaUr 
biliary  plexuaX  in  which  the  hepatic  cells  lie.  According  to  Henle,  Handfi«ld 
Jones,  and  Kollikcr,  the  cells  are  packed  in  the  interspaces  of  the  capillary 
plexus,  and,  by  means  of  temporary  comtuunications,  transmit  their  contentF  into 
the  minute  bile  ducts  which  origiunte  in  the  spaces  between  the  lobules,  ncTer 
entering  within  them.  Tlio  ducts  form  a  plexus  (interlobular)  between  the 
lobules;  and  the  interlobular  branches  unite  and  form  vaginal  branches,  which 
lie  in  the  i>ortal  canali*,  with  branches  of  the  portal  vein  and  hepatic  duct.  The 
ducts  finally  form  two  lurgo  trunks  wliich  leave  the  liver  at  the  transverse  fiesare, 
and  the  union  of  tlie^e  is  the  hepatic  duct. 

The  Portal  vein^  on  enterin;i  the  liver  at  the  transverse  fissure,  divides  tnio 
primary  branches,  which  are  contained  in  the  pctrtat  canals,  together  with  braoehfli 
of  the  hepatic  artery  and  duct,  and  the  nerves  and  lymphatics.  In  the  larger 
portal  canals,  the  vessels  are  separated  from  tlie  parietes,  and  joined  to  each  other, 
by  a  loose  cellular  web,  the  capsule  of  Glisson.  The  veins,  as  they  lie  in  the 
portal  canals,  give  off  vaginal  branches,  which  form  a  plexus  (vaginal  plexus)  in 
Glisson's  capsule.  From  this  plexus,  and  from  the  portal  vein  itself,  small 
branches  are  given  off,  which  pass  between  the  lobules  {interlobular  veins);  thete 
cover  the  entire  surface  of  the  lobules,  excepting  their  bases.  The  lobular 
branches  are  derived  from  the  interlobular  veins:  they  penetrate  into  the  lobule, 
and  form  a  capillary  plexus  within  them.  From  this  plexus  the  intraloboltf 
vein  arises. 

The  Hepatic  artery  appears  destined  chiefly  for  the  nutrition  of  the  coats  of  the 
large  vessels,  the  ducts,  and  the  investing  membranes  of  the  liver.  It  enters 
tho  liver  at  the  transverse  fissure,  with 
the  portal  vein  and  hepatic  duct,  and 
ramities  with  these  vessels  through  the 
portal  canals.  Itgivesoff  vaginnl  branches, 
which  ramify  iu  the  capsule  of  Glisson; 
and  other  branches,  which  are  distributed 
to  the  coats  of  the  vena  portie  and  hepatic 
duct.  From  the  vaginal  plexus,  inter- 
lobular branches  are  given  off,  which 
ramify  through  the  interlobular  tisir^ures, 
a  few  branches  being  distributed  to  the 
lobules.  Kiernan  supposes,  thiit  the 
branches  of  the  hepatic  artery  terminate  in 
a  capillary  plexu--^,  which  communicates 
with  the  Itranches  of  tbe  vena  [jortai. 

The  Hepatic  veins  commence  in  the 
interior  of  each  lobule  by  a  plexus,  the 
branches  of  which  converge  to  form  the 
iutrHlobiilar  vein. 

The  intmlobular  vein  passes  through  the  centre  of  the  lobule,  and  lemves  it  »t 
its  base  to  terminate  in  a  sublobular  vein. 

The  suhlohular  veins  unite  with  neighbouring  branches  to  form  larger  vcinst 
and  these  join  to  form  the  large  hepatic  trunks,  which  terminate  in  the  vena 
cava. 
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Gall-Bladder, 

The  gall-bladJer  Is  the  reservoir  for  the  bile;  it  ia  a  conical  or  pear-shaped 
membranous  sack,  lodged  in  a  fossa  on  the  under  surface  of  the  right  lobe  of  the 
liver,  and  extending  from  near  the  right  cxtreiuity  of  the  transverse  fissure  to  the 
anterior  free  margin  of  the  organ.  It  is  about  four  inches  in  length,  one  inch  in 
breadth  at  its  widest  part,  and  holds  from  eight  to  ten  drachms.  It  ia  divided 
into  a  fundusj  body,  and  neck.  The  fundus^  or  broad  extremity,  is  directed 
downwards,  forward;?,  and  to  the  right,  and  occasionally  projects  from  the  anterior 
border  of  the  liver;  the  Oodi/  and  neck  ai-e  directed  upward.^  and  backwards  to 
the  left.  The  gall-hladJer  is  held  in  its  position  by  the  peritoneum,  which,  in 
the  majority  of  cases,  passes  over  its  under  surface,  but  t!ie  eerous  roembrano 
occasionally  invests  the  gall-bladder,  which  then  is  connected  to  the  liver  by  a 
kind  of  mesentery. 

Relations.  The  iorfy  of  the  gall-bladder  is  in  relation,  by  its  upper  surface, 
with  the  liver,  to  which  it  ia  connected  by  areolar  tissue  and  vessels;  by  its  under 
surface,  with  the  first  portion  of  the  duodenum,  occasionally  the  pyloric  end  of  the 
Sitoraach,  and  the  hepatic  flexure  of  the  colon.  Thuytindus  is  completely  invested 
hy  peritoneum;  it  is  in  relation,  in  front,  with  the  abdominal  parietes,  immediately 
below  the  tenth  costal  cartilagej  behind,  with  the  transverse  arch  of  the  colon. 
The  neck  is  narrow,  and  curves  upon  itself  like  the  italic  letter  fi  at  its  point 
of  connection  with  the  body  and  with  the  cystic  duct,  it  presents  a  well-mai'ked 
constriction. 

When  the  gall-bladder  is  distended  with  bile  or  calculi,  the  fundus  may  be  felt  through 
the  abdominal  parietes,  especially  in  an  emaciated  subject ;  the  relations  of  this  sac  will 
also  serve  to  explain  the  occasional  occurrence  of  ahdomirial  biliary  fistulaj,  through  which 
biliary  calculi  may  pass  out,  and  of  the  passage  of  calculi  from  the  gall-bla^lder  into  the 
fitomach,  duodenum,  or  colon,  which  occasionally  happens. 

Sintcture.  The  gall-bladder  consista  of  three  coats:  serous,  fibrous  and  mus- 
cular, and  mucous. 

The  externa i  or  serous  coat  ia  derived  from  the  peritoneum;  it  completely 
invests  the  futidns,  but  covers  the  body  and  neck  only  on  their  under  iJurface. 

The  middle  or  Jibrous  caai  is  a  thin  but  t^trong  filjrous  layer,  which  forms  the 
framework  of  the  sac,  consisting  of  dense  fibres  which  interlace  in  all  directions. 
Plain  muscular  libres  are  also  found  in  this  coat,  disposed  chiefly  in  a  longitudinal 
direction,  a  few  running  transversely. 

The  internal  or  mucous  coat  is  loosely  connected  with  the  fibrous  layer.  It  is 
generally  tinged  with  a  yellowish -brown  colour,  and  is  everywhere  elevated  into 
minute  ruga?,  by  the  union  of  which  numeroiia  meshes  are  formed;  the  depressed 
intervening  spaces  having  a  polygonal  outline.  The  meshes  are  anialler  at  the 
fundus  and  neck,  being  most  developed  about  the  centre  of  the  sac.  Opposite  the 
neck  of  the  gall-bladder,  the  mucous  membrane  projects  inwards  so  as  to  form  a 
large  valvular  fold* 

The  mucous  membrane  is  covered  with  columnar  epithelium,  and  Fecretes  an 
abundance  of  thick  viscid  mucus;  it  ia  continuous  through  the  hepatic  duct  with 
the  mucous  membi-ane  lining  the  duets  of  the  liver,  and  through  the  ductus  com- 
munis eboledocus  with  the  mucous  membrane  of  the  abmentary  canaU 

The  Biliary  Ducts  are,  the  hepatic,  the  cystic,  and  the  ductua  communis 
choledocus. 

The  hepatic  duct  is  formed  of  two  tranka  of  nearly  equal  size,  which  issue 
from  the  liver  at  the  transverse  fissure,  oue  from  the  right  and  one  from  the  left 
lobe  ;  these  unite,  and  pass  downwards  and  to  the  right  for  about  nn  inch  and  a 
half  to  join  at  an  acute  angle  with  the  cystic  duct,  to  form  the  common  choledic 
duct. 

The  cystic  ducty  the  smallest  of  the  three  biliary  ducts,  ia  about  an  inch  in  length. 
It  passes  obliquely  downwards  and  to  the  left  from  the  neck  of  the  gall-bladder. 
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and  joins  the  hepatic  duct  to  form  the  common  duct.  It  lies  in  the  gasiro-hepAtic 
omentum  m  front  of  the  vena  cava,  the  cystic  artery  lying  to  its  left  side.  Th«» 
mucous  raemhrane  lining  its  interior  is  thrown  into  a  aeries  of  crescentic  foIJa, 
from  five  to  twelve  in  number,  which  project  into  the  duct  in  regular  succession, 
and  are  directed  obliquely  round  the  tul«e»  presenting  much  the  appearance  of  a 
continuous  ppirnl  valve.  Tliey  exist  only  in  the  human  subject.  Wlion  the  duct 
has  been  distendevl,  the  interspaces  between  the  folds  are  dilated,  so  as  to  gire  lo 
its  exterior  a  sacculated  appearance. 

Ihe  dite/tift  commnuis  choiedocus,  the  largest  of  the  three,  is  the  common  ex- 
cretory duct  of  the  liver  and  gall-bladder.  It  is  about  three  inches  in  lenj^lh,  of 
the  diameter  of  a  goose-quill,  and  formed  by  the  Junction  of  the  cystic  and  hepatic 
ducts.  It  descends  along  the  right  border  of  the  leaser  omentum,  l>chind  the  fir«t 
portion  of  the  duodenum,  in  front  of  the  vena  portin,  aud  to  the  right  of  th« 
hepatic  artery;  it  then  passes  between  the  pancreas  and  descending  portion  of  Uie 
duodenum,  and,  running  for  a  short  distance  along  the  right  side  of  the  pancreatic 
duct,  near  its  termination,  passes  with  it  obliquely  between  the  mucous  and  mus- 
cular coats,  the  two  opening  by  a  common  orifice  upon  the  summit  of  a  papilla, 
situated  at  the  inner  side  of  the  descending  portion  of  the  duodenum,  a  little  below 
its  middle. 

Sfrncinre.  The  coats  of  the  biliary  ducta  are,  an  external  or  fibrous,  and  an 
interual  or  mucous.  The  fibrous  coat  is  composed  of  a  strong  areolar  fibroos 
tissue.  The  mucous  coat  is  continuous  with  the  lining  membrane  of  tl»e  hepatic 
ducts  and  gall-bladder,  and  also  witJi  that  of  the  duodenum.  It  is  provided  with 
numerous  glands,  the  oritices  of  which  are  scattered  irregiibirly  in  the  larger  ducts, 
but  in  the  smaller  hepatic  ducts  are  disposed  in  two  longitudinal  rows,  one  on 
each  side  of  the  vessel.  These  glands  arc  of  two  kinds.  Some  are  ramified  t«h<»a, 
which  occasionally  anastomose,  and  from  the  sides  of  whieli  saccular  dilatations 
are  given  off;  others  are  small  clustered  cellular  glands,  which  open  either  sepa- 
rately into  the  hepatic  duct,  or  into  the  ducts  of  the  tubutar  glands. 


The  Panckeas. 

Diisection.  The  pancreaa  may  be  exposed  for  dissection  in  three  different  w»js:   t.  By 

raising  the  liver,  drawing  down  the  stomach,  and  tt-aring  through  the  gastro-hepatic 
omentum,  2,  By  raising  the  stomach,  the  arch  of  the  colon,  and  great  omeDtum,  and 
then  dividing  the  inferior  layer  of  the  trunsvera©  mesocolon,  j.  By  dividing  the  two 
layers  of  peritoneum,  which  descend  from  the  great  curvature  of  the  stomach  to  form  tbt 
L>reat  omentum  ;  tvirning  this  organ  upwards,  and  then  cutting  through  the  aaoendlAg 
layer  of  the  transverse  me.so-ooloa. 

The  Pancreas  ijraV'Kpkajq^  all  Jlcsk)  ia  a  conglomerate  gland,  analogous  in  ita 
structure  to  the  salivary  glands.  In  shape,  it  is  transversely  oblong,  flattened 
from  before  backwards,  and  bears  some  resemblance  to  a  dog's  tongue,  its  right 
extremity  being  broad,  and  presenting  a  sort  of  angular  bond  from  above  down- 
wards, culled  the  head^  whilst  its  left  extremity  gradually  tapers  to  form  the  uil. 
the  intermediate  portion  being  called  the  body.  It  is  situated  transversely  aero** 
the  posterior  wali  of  the  alidomen,  at  the  back  of  the  epigastric  and  both  hr{»o- 
chondriac  regions.  Its  length  varies  from  six  to  eight  inches,  its  breadth  ia  an 
inch  and  a  half,  aud  its  thickness  from  half  an  inch  to  an  inch,  being  greater  •* 
its  right  extremity  and  along  its  upper  border.  Its  weight  varies  from  two  lo 
three  and  a  half  ounccf*,  but  it  may  reacli  six  ounces. 

The  rifffti  extremittf  or  head  of  the  pancreas  (fig.  346)  is  curved  Ujioil  itidf 
from  above  liownwards,  and  is  embraced  by  the  concavity  of  the  duodenam.  TI>o 
common  bile  duct  descends  behind,  between  the  duodenum  and  pancreas;  and  lh« 
pancreatico-duodenal  artery  descends  in  front  Ijctweeu  the  same  parts.  On  the 
posterior  aspect  of  the  pancreas  is  a  lobubir  fold  of  the  gland,  which  passes  trant- 
verscly  to  the  left,  behind  the  sujierior  mesenteric  vessels,  forming  the  hack  part 
of  the  canal  in  which  they  are  contained.  It  is  sometimes  detached  from  the  rert 
of  the  gland,  and  is  called  the  lesser  pancreas. 
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The  lesser  end  or  tail  of  tbo  pancrooa  is  narrowj  it  extenda  to  the  left  as  far 
as  the  spleen,  and  is  placed  over  the  left  kidney  and  suprarenal  capsule. 

The  tmdif  of  (he  pancreas  ia  convex  in  front,  and  covered  by  the  ascending 
layer  of  the  transvernc  meso-colon  and  the  posterior  siufuce  of  the  stomach. 

Ti»c  posterior  sarface  is  concave,  and  has  the  following  structures  interposed 
between  it  and  the  first  lumbar  vertebra:  the  superior  mesenteric  artery  and  vein, 
tJie  commencement  of  the  vena  portre,  the  vena  cava,  the  aorta,  the  left  kidney, 
the  suprarenul  eapsule^  and  the  eorrespoiiding  renal  vessels. 

The  upper  border  \h  thick,  and  Im.s  resting  upon  it,  near  its  centre,  the  Cfleliac 
axis;  the  spleeiic  artery  and  vein  are  lodged  in  a  deep  groove  or  canal  in  l!iia 
border;  and  to  the  right^  the  first  part  of  tho  duodenum  and  the  hepatic  artery 
are  in  relation  with  it. 

The  lower  border,  thinner  than  the  upper,  is  separated  from  the   trausverso 
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portion  of  the  duodenum  by  tlie  superior  mesenteric  artery  and  vein;  to  the  left 
of  these  the  inferior  mesenteric  vein  ascends  behind  the  pancreas  to  join  the 
splenic  vein. 

The  pmtcreatic  duct,  called  the  canal  of  IVirsung  from  its  discoverer,  extends 
transversely  from  left  to  right  through  tlie  substance  of  the  pancreas,  neai'cr  to  its 
lower  than  ita  upper  border,  and  lying  nearer  its  anterior  than  its  posterior  sur- 
face. In  order  to  expose  it,  the  superficial  portion  of  the  gland  must  be  removed. 
Traced  backwards,  it  is  found  to  commence,  by  an  orifice  common  to  it  and  the 
ductus  ctimmuois  choledocus,  upon  tbe  summit  of  an  elev.ated  papilla,  situated  at 
the  inner  siilc  of  the  descending  portion  of  the  duodenum,  a  little  below  its  njiddJe: 
from  this  papilla  it  passes  very  obliquely  through  the  mucous  and  muscular 
coats,  separates  itself  from  the  common  cholcdic  duct,  and,  ascending  slightly, 
runs  from  right  to  left  through  the  middle  of  the  gland,  giving  off  numerous 
branclip!*,  which  commence  in  its  lobules. 

Sometimes  the  pancreatic  and  common  choledic  ducts  open  separately  into  the 
duodenum.  The  excretory  duct  of  the  lesfier  pancreas  is  called  the  ductus  pan- 
creatict/s  wiftor;  it  opens  into  the  main  duct  near  tho  duodenum,  and  sometimes 
separately  into  that  intestine,  at  a  distance  of  an  inch  or  more  from  the  termiuatton 
of  the  principal  duct. 
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The  pancreatic  duct,  near  the  duodenum,  is  about  the  size  of  an  ordinary 
its  walls  lire  thin,  consisting  of  two  coats,  ati  external  fibrous  and  an   intemAl 
mucous;  the  latter  is  thin,  eraooth,  and  furnished,  near  its  termination,  with  a  few 

altered  follicles. 

Sometimea  the  pancreatic  duct  is  double,  up  to  its  point  of  entrance  into  the 
duodcnuni. 

In  structurey  the   pancreas   closely   resembles    the    salivary  glands;  bat  it  if] 
looser  and  softer  in  its  texture.     The  fluid  secreted  by  it  is  almost  identical  with 
Baliva* 

Vessels  and  Nerves.  The  arteries  vtf  the  pancreas  are  derived  from  the  splenic^ 
the  pancreatico-duodenal  brandi  of  tlie  liepatic,  and  the  superior  mesenteric^ 
Its  veins  open  into  the  splenic  and  superior  mesenteric  veins.  It^  It/mphtUies 
terminate  ia  the  lumbar  glands.  Its  nerves  are  filaments  from  the  splenic 
plexus. 


The  Spleen. 

The  spleen  is  usually  classified  together  with  the  thyroid,  suprarenal  gUnd«, 
and  thymus,  ns  one  of  the  ductles.%  or  l»lood-gland8.  It  possesses  no  excretory 
duct.  It  is  of  an  oblong  flattened  form,  soft,  of  very  brittle  consistence^  highlr 
va^fubu',  of  a  dark  bluish-red  colour,  and  situated  in  the  left  hypochondriac  region, 
einbractng  tbe  cardiac  end  of  the  stomach.  It  is  invested  by  peritoneum,  and 
coiinoctc'd  with  tbe  stomach  by  the  gagtro-splenic  omentum. 

Relations.  The  exiernal  surface  is  convex,  smootli,  iind  in  relation  with  the 
under  surface  of  the  Diapbragra,  which  separates  it  from  the  ninth,  tenths  a&d 
eleventh  ribs  of  t!ie  left  si<ie.  Tbe  infernal  surface  is  slightly  concave^  and 
divided  l>y  a  vertical  fissure,  the  ktlteif,  info  nn  anterior  or  larger,  and  a  |>osterior 
or  smaller  portion.  Tbe  bilus  is  pit-rced  by  sevend  large,  irregular  apertures,  for 
tbe  entrance  and  exit  of  vessels  and  nerves.  At  the  tnargins  of  the  hilus,  tiifl 
two  layers  of  peritoneum  are  refle^^ted  from  the  surface  of  the  spleen  on  to  tlie 
cardiac  end  of  the  stomach,  forming  the  gastro-splenic  omentum,  which  conUuna 
between  its  layers  the  splenic  vessels  and  nerves,  and  the  vasa  brevia.  TIm 
internal  surface  is  in  relation,  in  front,  with  the  great  end  of  the  stomach;  Iwlow, 
with  the  tail  of  the  pancreiis;  and  l^ehind,  with  the  left  crus  of  the  Diaphragm 
and  corresponding  su[)rarenal  capsule.  The  upper  end,  thick  and  rounded,  is  in 
relation  with  tbe  l>ia[diragm,  to  win  eh  it  is  connected  by  a  fold  of  peri  ton  eotn, 
the  suspensory  ligament.  The  lower  end  is  pointed;  it  is  in  relation  with  the 
left  extremity  of  the  transverse  arch  of  the  colon.  The  anterior  margin  is  free, 
rounded,  and  often  notched,  especially  below.  Tbe  posterior  margin  is  rounded, 
and  lies  in  relation  with  the  left  kidney,  to  which  it  is  connected  by  loose  areolir 
tisf*ue. 

The  spleen  is  held  in  its  position  liy  two  folds  of  peritoneum;  one,  the  giutr»- 
splenic  omentum^  connects  it  with  the  stonmch;  and  the  other,  the  sutpemtsff 
ligament,,  with  the  under  surface  of  the  Diajjliragm. 

The  size  and  weight  of  (be  spleen  are  lialde  to  very  extreme  variations  tA 
different  periods  of  life,  in  diflerent  individuals,  and  in  the  same  individual  undcf 
different  conditions.  In  tbe  adnlf^  in  whom  it  attains  it^  greatest  size,  it  is  ubjuBj 
about  five  inches  in  lengthy  three  or  four  inches  in  lireadth,  and  an  inch  or  an  tneh 
and  a  half  in  thickness,  and  weighs  about  seven  ounces.  At  Air/A,  its  weight.  In 
proportion  to  the  entire  body,  is  almost  equal  to  what  is  observed  in  the  iidiilL, 
being  as  i  to  350;  whilst  in  the  adult  it  varies  from  I  to  320  and  400.  In  old 
age,  the  organ  nut  only  decreases  in  weight,  but  decreases  considerably  in  pMH 
pi»rtion  to  the  entire  body,  being  as  i  to  700.  The  size  of  the  spleen  Is  incfCMtd 
during  and  after  digestion,  and  %'arie8  considerably,  according  to  the  stftte  of 
nutrition  of  the  body,  being  large  in  biglily  fe^,  and  small  in  starved  animalk 
In  intermittent  and  other  fevers,  it  becomes  much  enlarged,  weighing  occasiottallj 
from  18  to  20  pounds. 
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Structure.  The  spleen  is  invested  by  two  coats  ;  an  external  serous,  and  an 
iut«?rtt»I  tibrouB  elttstic  coat. 

The  external,  or  serous  coat.,  is  derived  from  the  peritoneum;  it  is  thin,  smooth, 

Ifind  in  the  human  i^uhject  intimately  adherent  to    the  tibrous  elastic  coat.     It 

invests  almost  the  entire  organ;  being  reflected  from  it,  at  the  hiliia,  on  to  the 

great  end  of  the  stomach,  and  at  the  upper  end  of  the  organ  on  to  the  Dia- 

pltragm. 

The  Jibrous  elastic  eoat  forms  the  framework  of  the  spleen.  It  invests  the 
exterior  of  the  organ,  and  at  the  hilus  is  reHected  inwards  upon  the  vessels  in  the 
form  of  vaginae  or  sheaths.  From  these  sheaths,  as  well  as  from  the  inner  surface 
of  the  fibro-elastic  coat,  numerous  small  fibrous  bands,  trabeculfP.  {fig.  ^^j),  are 
given  off  in  all  directions;  these  uniting*',  constitute  the  areolar  framework  of  tbo 
spleen.     Tlie  proper  coat,  the  sheaths  of  the  vessels,  and  the  trabectiltc,  consist  of 

347, — ^Tnmsvorse  Section  of  the  Spleen>  showing  the  Trabecular  Tissue 
and  the  Splenic  Vein  and  its  Urauohes. 


a  dense  mesh  of  white  and  yt-llow  elastic  fibrous  tissues,  the  latter  considerably 
predominatincr.  It  is  owiiifr  to  lite  presence  of  tliis  tissne,  that  the  spleen 
possesses  a  considerable  amount  of  ebistieity,  to  allow  of  the  very  conf^idcrable 
variations  in  size  that  it  presents  under  certain  circumstances.  In  some  of  the 
mammalia,  in  addition  to  the  usua!  constituents  of  this  tunic,  there  are  found 
niiraeroiia  pale,  flattened,  spindle-s-Laped,  nucleated  fibres,  like  unstriped  muscular 
fibres.  It  is  probably  owing  to  this  structure,  that  the  spleen  possesses,  when  acted 
njjon  by  the  galvanic  current,  faint  traces  of  contractility. 

The  proper  suhstance  of  the  spleen  occupies  the  interspaces  of  the  areolar 
frnmework  of  the  organ;  it  is  a  soft,  pulpy  muss,  of  a  dark  reddish-brown  colour, 
cousistiiig  of  colourless  and  coloured  elements. 

The  colourless  elements  consist  of  granular  matter;  nuclei,  about  the  size  of 
the  red  bb>od-ditiCi»,  homogeneous  or  granular  in  structure;  and  nucleated  vesicles 
in  fcimatl  numbers.  These  elements  fonm,  probably,  t>ne-hulf  or  two-tliirds  of  the 
whole  substance  of  the  pulp,  filling  up  the  interspaces  formed  by  the  partitions  of 
the  spleen,  and  lying  in  close  contact  with  the  walls  of  the  capillary  vessels,  so  as 
to  l»e  readily  acted  upon  by  the  nutrient  fluid  wliich  permeates  them.  Thus  in 
weli-nourished  animals,  they  form  a  large  part  of  the  entire  bulk  of  tlic  spleen* 
whilst  they  diminish  in  number,  and  occasionally  are  wantvu?,  v\i  fc\iax^<i^  \i5!i\\wa\.%. 
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The  application  of  chemical  tests    sbowe  that   tbej  arc    essentiall/  a  proteine 

compound. 

The  coloured  elements  of  the  pulp  consiet  of  red  blood-glohules  and  of  coloured 
corpuscles,  either  free,  or  included  in  cells.  Sometimes,  unchanr^ed  blood'diies 
are  seen  included  in  a  cell;  but  more  frequently  the  included  blood-dieca  we 
altered  both  in  iorm  and  colour.  Besides  these,  numerous  deep-red,  or  reddish 
yellow,  or  black  corpuscles  and  crystals,  either  Bingle  or  ajrg:regated  in  masseSf  are 
Been  dilfuBed  throughout  the  pnlp-subetance:  these,  in  chemical  composition,  arc 
closely  allied  to  the  biiMiiatiu  of  tlie  blood. 

Maipiffhiati  Corpuscles.  On  examining  the  cut  surface  of  a  healthjr  epleeOt  a 
number  oi"  enuiU  semi-opiique  bodies,  of  gelatinouH  consistence,  are  acren  dLisscmi- 
nated   throughout  its   subtstunce;  these  are  the  splenic  or  Malpighian  corpuwk* 
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(fig.  348).  Thoy  may  Ive  seen  at  all  periods  of  life:  but  they  are  more  dislincl 
in  early,  than  in  rnluU  life  or  old  age;  and  they  are  muoh  i'maller  in  mnn«  thaa  is 
nioftt  nininiuaiia.  They  are  of  a  spherical  or  ovrnd  form,  vary  cons>idcrahlT 
in  size  and  numlter,  and  are  of  a  pemi-opar|ue  whitish  colour.  They  arc  appended 
to  the  sheaths  of  the  smaller  arteries  and  their  branches,  presenting  a  rtfsemVliate 
to  tbe  buds  of  the  moss  rose.  Each  consists  of  a  niemhranous  capsule,  compowd 
of  line  pale  fibres,  which  interlace  in  all  directions.  In  man,  the  capsule  is  hotiM* 
geneons  in  structure,  and  formed  by  a  prolongation  from  the  sheaths  of  the  maU 
arteries  to  which  the  corpuscles  arc  attached.  The  blood-vessels  ramifying  CO 
the  surface  of  the  corpuscles,  consist  of  the  larger  ramifications  of  tbe  arteries  t» 
which  the  sacculns  is  connected  ;  and  also  of  a  delicate  capillary  plexus,  eixniljir 
to  that  surrounding  the  vesicles  of  other  glands.  These  vesicles  have  also  • 
close  relation  with  the  Teins(fig,  349).  The  latter  vessels,  which  are  of  considerahle 
size  even  at  their  origin,  commence  on  tho  surface  of  each  vesicle  thrctighout  lh« 
whole  of  its  circumlerence,  forming  a  dense  mesh  of  veins,  in  whicJi  tho  Malpighian 
corpuscle  is  enclosed.  ]t  is  probabl**,  that  from  the  blood  contained  in  the  capib 
lary  network,  the  material  is  separated  which  is  occasionally  stored  up  in  th«  fl 
cavity  of  the  corpuscle;  the  veins  being  so  placed  as  to  carry  off,  undo:  cerUut      , 
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the  same  sheaths  also  investing  the  nerves  and  veins.  Each  branch  mns'  in  the 
.transverse  axis  of  the  organ,  from  within  outwards,  diminishing  in  size  during  its 
transit,  and  giving  off,  in  its  passage,  smaller  branches,  some  of  which  pass  to  the 
anterior,  others  to  the  posterior  part ;  these  ultimately  terminate  in  the  proper 
substance  of  the  spleen,  in  small  tufts  or  pencils  of  capillary  vessels,  which  lie  in 
direct  contact  with  the  pulp.  Each  of  the  larger  branches  of  the  arteries  supplies 
chiefly  that  region  of  the  organ  in  which  the  branch  ramifies,  having  no  anasto- 
mosis  with  the  majority  of  the  other  branches. 

The  capillaries^  supported  by  the  minute  trabeculae,  traverse  the  pulp  in  all 
directions,  and  terminate  either  directly  in  the  veins,  or  open  into  lacunar  spaces, 
from  which  the  veins  originate. 

The  veins  are  of  large  size,  as  compared  with  the  size  of  the  organ ;  and  their 
distribution  is  limited,  like  that  of  the  arteries,  to  the  supply  of  a  particular  part 
of  the  gland ;  they  are  much  larger  and  more  numerous  than  the  arteries.  Thej 
originate,  ist,  as  continuations  of  the  capillaries  of  the  arteries;  2nd,  by  inter- 
cellular  spaces  communicating  with  each  other ;  3rd,  by  distinct  caecal  pouches. 
By  their  junction  they  form  from  four  to  six  branches,  which  emerge  from  the 
hilus;  and  these  uniting,  form  the  splenic  vein,  the  largest  branch  of  the  vena 
portfe. 

The  lymphatics  form  a  deep  and  superficial  set ;  they  pass  through  the  lym- 
phatic glands  at  the  hilus,  and  terminate  in  the  thoracic  duct. 

The  nerves  are  derived  from  branches  of  the  right  and  left  semilunar  ganglia, 
and  right  pueumogastric  nerve. 


The  Thorax. 

THE  Thorax  is  a  conical  framework,  formed  partly  of  bones,  and  partly  of  the 
soft  tissues  bj  which  thej  are  connected  together.  It  is  supported  and  its 
back  part  is  formed  by  the  middle,  or  dorsal,  region  of  the  spine.  It  is  narrow 
above,  broad  below,  flattened  before  and  behind,  and  somewhat  cordiform  on  a 
transverse  section. 

Boundaries.  The  thorax  is  bounded  in  front  by  the  sternum,  the  six  upper 
costal  cartilages,  the  ribs,  and  intercostal  muscles;  at  the  sides,  by  the  ribs  and 
intercostal  muscles;  and  behind,  by  the  same  structures  and  the  dorsal  portion  of 
the  vertebral  column. 

The  superior  opening  of  the  thorax  is  bounded  on  each  side  by  the  first  rib; 
in  front,  by  the  upper  border  of  the  sternum;  and  behind,  by  the  first  dorsal 
vertebra.  It  is  broader  from  side  to  side,  than  from  before  backwards;  and  its 
direction  is  backwards  and  upwards. 

The  lower  opening,  or  base,  is  bounded  in  front  by  the  ensiform  cartilage; 
behind,  by  the  last  dorsal  vertebra;  and  on  each  side  by  the  last  rib,  the  Dia- 
phragm filling  in  the  intervening  space.  Its  direction  is  obliquely  downwards 
and  backwards;  so  that  the  cavity  of  the  thorax  is  much  deeper  on  the  posterior 
than  on  the  anterior  wall.  It  is  wider  transversely  than  trom  before  backwards. 
Its  outer  surface  is  convex;  but  it  is  more  flattened  at  the  centre  than  at  the  sides. 
Its  floor  is  higher  on  the  right  than  on  the  left  side,  corresponding  in  the  dead 
body  to  the  upper  border  of  the  fifth  costal  cartilage,  on  the  right  side;  and  to  the 
corresponding  part  of  the  sixth  cartilage  on  the  left  side. 

The  parts  which  pass  through  the  upper  opening  of  the  thorax  are,  from  before 
backwards,  the  Sterno-hyoid  and  Sterno-thyroid  muscles,  the  remains  of  the 
thymus  gland,  the  trachea,  oesophagus,  thoracic  duct,  and  the  Longus  colli  muscles 
of  each  side;  on  the  sides,  the  arteria  innominata,  the  left  carotid  and  left  sub- 
clavian arteries,  the  internal  mammary  and  superior  intercostal  arteries,  the  right 
and  left  venae  innominatae,  and  the  inferior  thyroid  veins,  the  pneumogastric, 
sympathetic,  phrenic,  and  cardiac  nerves,  and  the  recurrent  laryngeal  nerve  of 
the  left  side.  The  apex  of  each  lung,  covered  by  the  pleura,  also  projects  through 
this  aperture,  a  little  above  the  margin  of  the  first  rib. 

The  viscera  contained  in  the  thorax  are,  the  heart,  enclosed  in  its  membranous 
bag,  the  pericardium;  and  the  lungs,  invested  by  the  pleurae. 

The  Pericardium. 

The  pericardium  is  a  conical  membranous  sac,  in  which  the  heart  and  the 
commencement  of  the  great  vessels  are  contained.  It  is  placed  behind  the  sternum. 
and  the  cartilages  of  the  fourth,  fifth,  sixth,  and  seventh  ribs  of  the  left  side,  in 
the  interval  between  the  pleurae. 

Its  apex  is  directed  upwards,  and  surrounds  the  great  vessels  about  two  inches 
above  their  origin  from  the  base  of  the  heart.  Its  base  is  attached  to  the  central 
tendon  of  the  Diaphragm,  extending  a  little  farther  to  the  left  than  the  right  side. 
In  front,  it  is  separated  from  the  sternum  by  the  remains  of  the  thymus  gland 
abovcf,  and  a  little  loose  areolar  tissue  below;  and  is  covered  by  the  margins  of  the 
lungs,  especially  the  left.  Behind,  it  rests  upon  the  bronchi,  the  oesophagus,  and 
the  descending  aorta.  Laterally,  it  is  covered  by  the  pleurae;  tlie  phrenic  vessels 
and  nerve  descending  between  the  two  membranes  on  eVt\ver  %\^e. 
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the  same  sheaths  also  inTesting  the  nerves  and  veins.  Each  branch  mns  in  the 
.transverse  axis  of  the  organ,  from  within  outwards,  diminishing  in  size  during  its 
transit,  and  giving  off,  in  its  passage,  smaller  branches,  some  of  which  pass  to  the 
anterior,  others  to  the  posterior  part ;  these  ultimately  terminate  in  the  proper 
substance  of  the  spleen,  in  small  tufts  or  pencils  of  capillary  vessels,  which  lie  in 
direct  contact  with  the  pulp.  Each  of  the  larger  branches  of  the  arteries  supplies 
chiefly  that  region  of  the  organ  in  which  the  branch  ramifies,  having  no  anasto- 
mosis with  the  majority  of  the  other  branches. 

The  capillaries,  supported  by  the  minute  trabeculse,  traverse  the  pulp  in  all 
directions,  and  terminate  either  directly  in  the  veins,  or  open  into  lacunar  spaces, 
from  which  the  veins  originate. 

The  veins  are  of  large  size,  as  compared  with  the  size  of  the  organ ;  and  their 
distribution  is  limited,  like  that  of  the  arteries,  to  the  supply  of  a  particular  part 
of  the  gland ;  they  are  much  larger  and  more  numerous  than  the  arteries.  They 
originate,  ist,  as  continuations  of  the  capillaries  of  the  arteries;  2nd,  by  inter- 
cellular spaces  communicating  with  each  other ;  3rd,  by  distinct  csscal  pouches. 
By  their  junction  they  form  from  four  to  six  branches,  which  emerge  from  the 
hilus;  and  these  uniting,  form  the  splenic  vein,  the  largest  branch  of  the  vena 
portae. 

The  lymphatics  form  a  deep  and  superficial  set ;  they  pass  through  the  lym- 
phatic glands  at  the  hilus,  and  terminate  in  the  thoracic  duct. 

The  nerves  are  derived  from  branches  of  the  right  and  left  semilunar  ganglia, 
and  right  pneumogastric  nerve. 


The  Thorax. 

THE  Thorax  is  a  conical  framework,  formed  partly  of  bones,  and  partly  of  the 
soft  tissues  by  which  they  are  connected  together.  It  is  supported  and  its 
back  part  is  formed  by  the  middle,  or  dorsal,  region  of  the  spine.  It  is  narrow 
above,  broad  below,  flattened  before  and  behind,  and  somewhat  cordiform  on  a 
transverse  section. 

Boundaries,  The  thorax  is  bounded  in  front  by  the  sternum,  the  six  upper 
costal  cartilages,  the  ribs,  and  intercostal  muscles;  at  the  sides,  by  the  ribs  and 
intercostal  muscles;  and  behind,  by  the  same  structures  and  the  dorsal  portion  of 
the  vertebral  column. 

The  superior  opening  of  the  thorax  is  bounded  on  each  side  by  the  first  rib; 
in  front,  by  the  upper  border  of  the  sternum;  and  behind,  by  the  first  dorsal 
vertebra.  It  is  broader  from  side  to  side,  than  from  before  backwards;  and  its 
direction  is  backwards  and  upwards. 

The  lower  opening,  or  base,  is  bounded  in  front  by  the  ensiform  cartil^e; 
behind,  by  the  last  dorsal  vertebra;  and  on  each  side  by  the  last  rib,  the  Dia- 
phragm filling  in  the  intervening  space.  Its  direction  is  obliquely  downwards 
and  backwards;  so  that  the  cavity  of  the  thorax  is  much  deeper  on  the  posterior 
than  on  the  anterior  wall.  It  is  wider  transversely  than  from  before  backwards. 
Its  outer  surface  is  convex;  but  it  is  more  flattened  at  the  centre  than  at  the  sides. 
Its  floor  is  higher  on  the  right  than  on  the  left  side,  corresponding  in  the  dead 
body  to  the  upper  border  of  the  fifth  costal  cartilage,  on  the  right  side;  and  to  the 
corresponding  part  of  the  sixth  cartilage  on  the  left  side. 

The  parts  which  pass  through  the  upper  opening  of  the  thorax  are,  from  before 
backwards,  the  Sterno-hyoid  and  Sterno-thyroid  muscles,  the  remains  of  the 
thymus  gland,  the  trachea,  cesophagus,  thoracic  duct,  and  the  Longus  colli  muscles 
of  each  side;  on  the  sides,  the  arteria  innominata,  the  left  carotid  and  left  sub- 
clavian arteries,  the  internal  mammary  and  superior  intercostal  arteries,  the  right 
and  left  venae  innominatas,  and  the  inferior  thyroid  veins,  the  pneumogastric, 
sympathetic,  phrenic,  and  cardiac  nerves,  and  the  recurrent  laryngeal  nerve  of 
the  left  side.  The  apex  of  each  lung,  covered  by  the  pleura,  also  projects  through 
this  aperture,  a  little  above  the  margin  of  the  first  rib. 

The  viscera  contained  in  the  thorax  are,  the  heart,  enclosed  in  its  membranous 
bag,  the  pericardium;  and  the  lungs,  invested  by  the  pleurae. 

The  Pericardium. 

The  pericardium  is  a  conical  membranous  sac,  in  which  the  heart  and  the 
commencement  of  the  great  vessels  are  contained.  It  is  placed  behind  the  sternum, 
and  the  cartilages  of  the  fourth,  fifth,  sixth,  and  seventh  ribs  of  the  left  side,  in 
the  interval  between  the  pleurae. 

Its  apex  is  directed  upwards,  and  surrounds  the  great  vessels  about  two  inches 
above  their  origin  from  the  base  of  the  heart.  Its  base  is  attached  to  the  central 
tendon  of  the  Diaphragm,  extending  a  little  farther  to  the  left  than  the  right  side. 
In  front,  it  is  separated  from  the  sternum  by  the  remains  of  the  thymus  gland 
abov^,  and  a  little  loose  areolar  tissue  below;  and  is  covered  by  the  margins  of  the 
lungs,  especially  the  left.  Behind,  it  rests  upon  the  bronchi,  the  oesophagus,  and 
the  descending  aorta.  Laterally,  it  is  covered  by  the  pleurae;  tlie  phrenic  vessels 
and  nerve  descending  between  the  two  membranes  on  either  %\d.^. 
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The  pericardium  is  a  fihro-serous  membrwic,  and  coDsistd,  therefore,  of 
layers:  an  external  filmjut*.  and  am  internal  seruua. 

Thi^  /iltrotis  tatter  is  a  strong,  dciu^t"  triembriinc.  Above,  it  surrounds  the  gT^Ai 
vfi»t«L'ls  arising  from  the  base  of  the  heart,  on  which  it  is  continued  in  the  fomi  of  | 
tubular  prolongations,  which  are  gradinilly  lost  upon  their  external  coats;  the, 
strongest  being  that  Avhich  encloses  the  aorta.  The  pericardium  may  be  traced^ 
over  these  vessels,  to  l»ecomc  continuous  with  the  deep  layer  of  the  cervical  fajKia. 
Below,  it  is  attached  to  the  central  tendon  of  the  Diaphragm;  and,  on  the  left 
side,  to  its  muscular  fibres. 

The  vesseb  receiving  fibrous  prolongations  from  this  membrane  are  the  aorta^ 
tlie  superior  vena  cava,  and  the  pulmonary  arteries  and  veins.     Ab  the  inferior 

35t. — Front  View  of  the  Thorax.    The  Riba  and  Sternum  are  represented 
in  Relation  to  thu  Lungs,  H«art,  and  other  Interual  Organs. 
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vena  cava  enters  the  pericardium,  through  the  central  tendon  of  the  Diaphragviv 
it  receives  no  covering  from  the  fibrous  layer. 

The  serous  lat/er  invests  the  heart,  and  is  then  reflected  on  the  inner  saHaot 
of  the  peri  curd  inm.  It  consists,  fbtrefore,  of  a  visceral  and  a  parietal  portimk 
The  former  invests  tlie  snrface  of  the  henrf,  and  the  commencement  of  the  gtf»t 
vessels,  to  the  extent  of  two  inches  from  their  origin;  from  these,  it  18  rcflectrd 
upon  the  inner  surface  of  the  fibrous  layer,  lining,  below,  the  upper  surface  of  tb* 
central  tendon  of  the  Diaphragm.  The  serous  membrane  encloses  the  aorta  aixl 
pulmonary  artery  in  a  single  tube;  but  it  only  partially  covers  the  superior  ■»< 
inferior  vena  cava  and  iha  tovir  ^pyXmQTvwcN  \viyr%.     Its  inner  surface  is 
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and  glistening,  and  secretes  a  thin  fluid,  which  senres  to  facilitate  the  moyements 
of  the  heart. 

The  arteries  of  the  pericardium  are  derived  from  the  internal  mammary,  the 
bronchial,  the  oesophageal,  and  the  phrenic. 

The  Heabt. 

The  heart  is  a  hollow  muscular  organ,  of  a  conical  form,  placed. between  the 
lungs,  and  enclosed  in  the  cavity  of  the  pericardium. 

Position.  The  heart  is  placed  obliquely  in  the  chest:  the  broad  attached  end, 
or  base,  is  directed  upwards  and  backwards  to  the  right,  and  corresponds  to  the 
interval  between  the  fifth  and  eighth  dorsal  vertebrae:  the  apex  is  directed  for- 
wards and  to  the  left,  and  corresponds  to  the  interspace  between  the  cartilage  of 
the  fifth  and  sixth  ribs,  one  inch  to  the  inner  side,  and  two  inches  below  the  left 
nipple.  The  heart  is  placed  beneath  the  lower  two-thirds  of  the  sternum,  and 
projects  further  into  the  left  than  into  the  right  cavity  of  the  chest,  extending 
from  the  median  line  about  three  inches  in  the  former  direction,  and  only  one  and 
a  half  in  the  latter.  Its  upper  border  would  correspond  to  a  line  drawn  across 
the  sternum,  on  a  level  with  the  upper  border  of  the  third  costal  cartilages;  and 
its  lower  border,  to  a  line  drawn  across  the  lower  end  of  the  gladiolus,  from  the 
costo-xiphoid  articulation  of  the  right  side,  to  the  point  above  mentioned,  as  the 
situation  of  the  apex.  Its  anterior  surface  is  rounded  and  convex,  directed 
upwards  and  forwards,  and  formed  chiefly  by  the  right  ventricle  and  part  of  the 
left.  Its  posterior  surface  is  flattened,  and  rests  upon  the  Diaphragm,  and  is 
formed  chiefly  by  the  left  ventricle.  The  right  border  is  long,  thin,  and  sharp; 
the  left  border  short,  but  thick  and  round. 

Size.  The  heart,  in  the  adult,  measures  about  five  inches  in  length,  three  inches 
and  a  half  in  breadth  in  its  broadest  part,  and  two  inches  and  a  half  in  thickness. 
The  prevalent  weight,  in  the  male,  varies  from  ten  to  twelve  ounces;  in  the 
female,  from  eight  to  ten:  its  proportion  to  the  body  being  as  i  to  169,  in  males; 
I  to  149  in  females.  The  heart  continues  increasing  in  weight,  and  also  in 
length,  breadth,  and  thickness,  up  to  an  advanced  period  of  life  ;  this  increase  is 
more  marked  in  men  than  in  women. 

Component  parts.  The  heart  is  subdivided  by  a  longitudinal  muscular  septum, 
into  two  lateral  halves,  which  are  named  respectively,  from  their  position,  right 
and  left;  and  a  transverse  constriction  divides  each  half  of  the  organ  into  two 
cavities,  the  upper  cavity  on  each  side  being  called  the  auricle^  the  lower  the 
ventricle.  The  right  is  the  venous  side  of  the  heart,  receiving  into  its  auricle  the 
dark  venous  blood  from  the  entire  body,  by  the  superior  and  inferior  vena  cava, 
and  coronary  sinus.  From  the  auricle,  the  blood  passes  into  the  right  ventricle; 
and  from  the  right  ventricle,  through  the  pulmonary  artery,  into  the  lungs.  The 
blood,  arterlalized  by  its  passage  through  the  lungs,  is  returned  to  the  left  side  of 
the  heart  by  the  pulmonary  veins,  which  open  into  the  left  auricle;  from  the  lefb 
auricle  the  blood  passes  into  the  left  ventricle,  and  from  the  left  ventricle  is  dis- 
tributed, by  the  aorta  and  its  subdivisions,  through  the  entire  body.  This  con- 
stitutes the  circulation  of  the  blood  in  the  adult. 

This  division  of  the  heart  into  four  cavities,  is  indicated  by  grooves  upon  its 
surface.  The  great  transverse  groove  separating  the  auricles  from  the  ventricles, 
is  called  the  auriculo-ventricular  groove.  It  is  deficient,  in  front,  from  being 
crossed  by  the  root  of  the  pulmonary  artery,  and  contains  the  trunk  of  the  nutrient 
vessels  of  the  heart.  The  auricular  portion  occupies  the  base  of  the  heart,  and  is 
subdivided  into  two  cavities  by  a  median  septum.  The  two  ventricles  are  also 
separated  into  a  right  and  left,  by  two  longitudinal  furrows,  which  are  situated, 
one  on  the  anterior,  the  other  on  the  posterior  surface:  these  extend  from  the 
base  to  the  apex  of  the  organ:  the  former  being  situated  nearer  to  the  left  border 
of  the  heart,  and  the  latter  to  the  right.     It  follows,  therefore,  that  the  rl«h.t 
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ventricle  forms  tlie  greater  portion  of  tlie  anterior  surfiice  of  the  heart,  snd  the 
left  VL'ntricIo  more  of  its  posterior  surface. 

Each  of  these  cavities  should  now  be  separately  examined. 

The  UiGtiT  ArutCLK  is  a  little  larger  than  the  left,  itfl  walla  somewhat  thinner, 
measuring  about  one  Hue;  and  its  cavity  is  capable  of  containing  about  two 
oyuccs.  It  consists  of  two  part^,  a  principal  cavity,  or  sinus,  aud  an  appenUU 
auriculae. 

The  sinus  is  the  large  quadrangalar  cavity,  placed  between  the  two  Ten* 
cuviB  :    Its  walls  are    extremely  thin  :    it  is  connected   below   with     tho    right 

352. — The  Right  Anrialo  and  Ventricle  laid  open, 
the  Anterior  Walls  of  both  being  removed. 
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ventricle,  aad  internally,  with  the  left  auricle,  being  free  in  tlio  rest  of  its 
extent. 

Tho  appendix  auriculcEj  so  called  from  its  fancied  resemblance  to  a  dog*s  ear, 

is  a  small  couieal  muscular  pouch,  the  margins  of  which  present  a  dentated  edge- 
It  projects  from  the  sinus  Ibrwards  and  to  the  loft  side,  overlapping  the  root  of 
the  pulmouary  artery. 

To  examine  the  interior  of  the  auricle,  a  transverse  incision  should  be  made  alon^  its 
ventricular  margin,  from  its  right  border  to  the  ap[^>eudix  ;  and,  from  the  middle  of  thiB,a 
second  incision  should  be  carried  upwards,  along  the  inner  side  of  the  two  venas  cava;. 

The  fbUowiug  parts  present  ihemselves  for  examination: 

Superior  cava. 
Inferior  cava. 
Openings,   i.  Coronary  sinus. 


Valves. 
F'oramina  Thebesil. 
Aurieulo- ventricular- 
Relics  of  Fcx'tai  j  Annuliis  ovalis. 
structure  I  Fossa  uvalist 

MubcvlU  ^ctiuati. 


t  Eustachian. 
Coronary. 
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Openings.  The  superior  vena  cava  returns  the  blood  from  the  upper  half  of 
the  body,  and  opens  into  the  upper  and  front  part  of  the  auricle,  the  direction  of 
its  orifice  being  downwards  and  forwards. 

The  inferior  vena  cava,  larger  than  the  superior,  returns  the  blood  from  the 
lower  half  of  the  body,  and  opens  into  the  lowest  part  of  the  auricle,  near  the 
septum,  the  direction  of  its  orifice  being  upwards  and  inwards.  The  direction  of 
a  current  of  blood  through  the  superior  vena  cava  would  consequently  be  towards 
the  auriculo-ventricular  orifice;  whilst  the  direction  of  the  blood  through  the 
inferior  cava,  would  be  towards  the  auricular  septum.  This  is  the  normal  direc- 
tion of  the  two  currents  in  foetal  life. 

The  tuberculum  Loweri  is  a  small  projection  on  the  right  wall  of  the  auricle, 
between  the  two  cavae.  This  is  most  distinct  in  the  hearts  of  quadrupeds :  in 
man,  it  is  scarcely  visible.  It  was  supposed  by  Lower,  to  direct  the  blood  from 
the  superior  cava  towards  the  auriculo-ventricular  opening. 

The  coronary  sinus  opens  into  the  auricle,  between  the  inferior  vena  cava,  and 
the  auriculo-ventricular  opening.  It  returns  the  blood  from  the  substance  of  the 
heart,  and  is  protected  by  a  semicircular  fold  of  the  lining  membrane  of  the 
auricle,  the  coronary  valve.  The  sinus,  before  entering  the  auricle,  is  considerably 
dilated.  Its  wall  is  partly  muscular,  and,  at  its  junction  with  the  great  coronary 
vein,  is  somewhat  constricted,  and  furnished  with  a  valve,  consisting  of  two 
unequal  segments. 

The  foramina  Thebesii  are  numerous  minute  apertures,  the  mouths  of  small 
veins  {vena  cordis  minim€e\  which  open  on  various  parts -of  the  inner  surface  of 
the  auricle.  They  return  the  blood  directly  from  the  muscular  substance  of  the 
heart.  Some  of  tiiese  foramina  are  minute  depressions  in  the  walls  of  the  heart^ 
presenting  a  closed  extremity. 

The  auriculo-ventricular  opening  is  the  large  oval  aperture  of  communication 
between  the  auricle  and  ventricle,  to  be  presently  described. 

Valves.  The  Eustachian  valve  is  situated  between  the  anterior  margin  of  the 
inferior  cava  and  the  auriculo-ventricular  orifice.  It  is  semilunar  in  form,  its 
convex  margin  being  attached  to  the  wall  of  the  vein;  its  concave  margin,  which 
is  free,  terminating  in  two  comua,  of  which  the  left  is  attached  to  the  anterior 
edge  of  the  annulus  ovalis ;  the  right  being  lost  on  the  wall  of  the  auricle.  The 
valve  is  formed  by  a  duplicature  of  the  lining  membrane  of  the  auricle,  containing 
a  few  muscular  fibres. . 

In  the  fatuSf  this  valve  is  of  large  size,  and  serves  to  direct  the  blood  from  the 
inferior  cava,  through  the  foramen  ovale,  into  the  left  auricle. 

In  the  adult,  it  is  occasionally  persistent,  and  may  assist  in  preventing  the 
reflux  of  blood  into  the  inferior  cava :  more  commonly,  it  is  small,  and  its  free 
margin  presents  a  cribriform,  or  filamentous  appearance ;  occasionally,  it  is  alto- 
gether wanting. 

The  coronary  valve  is  a  semicircular  fold  of  the  lining  membrane  of  the  auricle, 
protecting  the  orifice  of  the  coronary  sinus.  It  prevents  the  regurgitation  of  blood 
into  the  sinus  during  the  contraction  of  the  auricle.  This  valve  is  occasionally 
double. 

The  fossa  ovalis  is  an  oval  depression,  corresponding  to  the  situation  of  the 
foramen  ovale  in  the  foetus.  It  is  situated  at  the  lower  part  of  the  septum  auri- 
cularum,  above  the  orifice  of  the  inferior  vena  cava. 

The  annulus  ovalis  is  the  prominent  oval  margin  of  the  foramen  ovale.  It  is 
most  distinct  above,  and  at  the  sides ;  below  it  is  deficient.  A  small  slit-like 
valvular  opening  is  occasionally  found,  at  the  upper  margin  of  the  fossa  ovalis^ 
which  leads  upwards,  beneath  the  annulus,  into  the  left  auricle,  it  is  the  remains 
of  the  aperture  between  the  two  auricles  in  the  foetus. 

The  musculi  pectinati  are  small,  prominent  muscular  columns,  which  run  across 
the  inner  surface  of  the  appendix  auriculae,  and  adjoining  portion  of  the  wall  of 
the  sinus.  They  have  received  the  name,  pectinati,  from  the  fancied  resemblance 
they  bear  to  the  teeth  of  a  comb. 
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The  Right  Ventricle  is  trian^lar  in  form,  and  extends  from  tho  right 
auricle  to  near  the  apex  of  the  heart.  Its  anterior  or  upper  surface  is  rounded 
and  convex,  and  forms  the  tar*:;er  part  of  the  front  of  the  heart.  Its  posterior  or 
under  surface  is  flattened,  rests  upon  the  Diaphrngin,  and  forms  only  a  small  part 
of  the  back  of  the  heart.  Its  inuer  wall  is  formed  by  the  partition  between  the 
two  ventricles,  the  septum  ventriculonim^  the  surface  of  which  ia  convex,  aud 
bulges  into  the  cavity  of  the  right  ventricle.  Superiorly,  the  ventricle  forms  ft 
conical  prolongation,  tlie  infmidihulum,  or  conus  arteriosus^  from  which  ths 
pulmonary  artery  arises.  The  walla  of  the  right  ventricle  arc  thinner  than  those 
of  the  left,  the  proportion  between  them  being  as  i  to  2  (Bizot).  The  wall  ii 
thickest  at  the  base,  and  gradually  becomes  thinner  towards  the  apex.  The 
cavity,  which  equals  that  of  the  left  ventricle,  is  capable  of  containing  about  two 
Huid  ounces. 

To  examine  the  interior,  an  incision  ahould  he  mode  u  little  to  the  right  of  the  anterior 
ventricular  groove  from  the  pulmonftry  artery  to  the  apex  of  the  hearty  and  should  he 
carried  up  from  thence  along  the  right  border  of  the  ventricle,  113  far  as  the  auncukv 
ventricular  opening. 

The  following  parts  present  themselves  for  examination: 

^       .  ( Auriculo- ventricular. 

"       ^      '     "  1  Opening  of  the  pulmonwy  artery. 

Valves   .     .       1  Tricuspid. 
■  ]  Semilunar. 

Aud  a  muscular  and  tendinous  apparatus  connected  witli  the  tricuspid  valve: 

Columna?  cariiete.  Chorda;  tendineae. 

The  auriculo-ventricular  orifice  is  the  large  oval  aperture  of  conununtcatioo 
Irtjtween  the  auricle  and  ventricle.  It  is  situated  at  the  base  of  the  ventricle,  near 
the  right  border  ot  the  heart,  and  corretsponds  to  the  centre  of  the  sternum 
between  the  third  coj?tal  cartilages.  The  opening  is  about  an  inch  in  diameter,* 
oval  from  side  to  side,  surrounded  by  a  iibroua  ring,  covered  by  the  lining  men* 
brane  of  the  heart,  and  rather  larger  than  the  corresponding  aperture  on  tho  Ifft 
side,  being  sutficiently  lai'ge  to  admit  the  ends  of  three  fingers.  It  is  guarded  by 
the  tricuspid  valve. 

The  opening  of  the  pulmonary  artery  ia  circular  in  form,  and  situated  at  4h<* 
summit  of  the  conus  nrtorioBua,  close  to  the  septum  ventriculorum.  It  is  placed 
on  the  left  side  of  the  auriculo-ventricular  opening,  upon  the  anterior  aspect  of 
the  heart,  and  corresponds  to  the  upper  border  of  the  third  costal  cartilage  of  llic 
left  side,  close  to  the  Ktcruum.  Its  orifice  is  guarded  by  the  pulmonary  semilunar 
valves. 

The  tricuspid  valve  consists  of  three  segments  of  a  triangular  or  trape/:»idal 
shape,  formed  by  a  duplicuture  of  the  lining  membrane  of  the  heart,  8treugthrne«d 
by  a  layer  of  fibrous  tissue,  and  containing,  according  to  Kiirschner  and  S<*nac^ 
muscular  fibres.  These  segments  are  connected  by  their  bases  to  the  auriculo- 
ventricular  oritice,  and  by  their  sides  with  one  another,  so  as  to  form  a  conttnttoufl 
annular  membrane,  which  ia  attached  round  the  margin  of  the  auricuIo-venCricolar 
opening,  their  free  murgins  aud  ventricular  surfaces  afibrding  attachment  to  a 
number  of  delicate  tendinous  cords,  the  chordis  tendineet.     The  largest  and  moft 

•  In  the  Pathological  Trantactioii*r  vol.  vi.  p.  1 19,  Dr.  Peacock  has  given  some  candbl 
researches  upon  the  weight  and  dimensions  of  the  heart  in  health  aud  diseAse.  He  ststa 
8A  the  result  of  his  investigations,  that,  In  tbu  healthy  adult  heart,  the  right  aurioolo- 
ventricular  aperture  haa  a  mean  circumference  of  54^.  linrs,  or  ^  inches ;  the  left 
auriculo-ventricular  apei-ture  a  mi-an  circumference  of  44.3  liuea,  or  3$^  inches ;  tha  poi- 
monic  orifice,  of  40  hnes,  or  5^5  inches  ;  and  the  aortic  orifice  of  35,5  lines^  or  3^  lodMs: 
but  the  dimeustonH  of  the  orifiicea  varied  greatly  iiu  di^erent  cases,  the  right  auricok^ 

ventricular  aperture  having  a  range  of  from  45  to  60  lines,  and  the  others  in  tlhB 

proportion. 
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moveable  segment  is  placed  towards  the  left  side  of  the  aoriculo-yentricular 
opening :  interposed  between  that  opening  and  the  palmonarj  artery.  Another 
segment  corresponds  to  the  front  of  the  ventricle ;  and  a  third  to  its  posterior 
wall.  The  central  part  of  each  segment  is  thick  and  strong;  the  lateral  margins 
are  thin  and  indented.  The  chordae  tendineae  are  connected  with  the  adjacent 
margins  of  the  principal  segments  of  the  valve,  and  are  further  attached  to  each 
segment  in  the  following  manner:  i.  Three  or  four  reach  the  attached  margin  of 
each  segment,  where  they  are  continuous  with  the  auriculo-ventricular  tendinous 
ring.  2.  Others,  four  to  six  in  number,  are  attached  to  the  central  thickened  part 
of  each  segment.  3.  The  most  numerous  and  finest  are  conneoted  with  the  mar- 
ginal portion  of  each  segment. 

The  columns  carnece  are  the  rounded  muscular  columns  which  project  from 
nearly-  the  whole  of  the  inner  surface  of  the  ventricle,  excepting  near  the  opening 
of  the  pulmonary  artery.  They  may  bo  classified,  according  to  their  mode  of 
connection  with  the  ventricle,  into  three  sets.  The  first  set  merely  form  prominent 
ridges  on  the  inner  surface  of  the  ventricle,  being  attached  by  their  entire  length 
on  one  side,  as  well  as  by  their  extremities.  The  second  set  are  attached  by 
their  two  extremities,  but  are  free  in  the  rest  of  their  extent;  whilst  the  third  set 
{columna  papillares\  three  or  four  in  number,  are  attached  by  one  extremity  to 
the  wall  of  the  heart,  the  opposite  extremity  giving  attachment  to  the  chordts 
tendinea. 

The  semilunar  valves^  three  in  number,  gnard  the  orifice  of  the  pulmonary  artery. 
They  consist  of  three  semicircular  folds,  formed  by  a  duplicature  of  the  lining 
membrane,  strengthened  by  fibrous  tissue.  They  are  attached,  by  their  convex 
margins,  to  the  wall  of  the  artery,  at  its  junction  with  the  ventricle,  the  straight 
border  being  free,  and  directed  upwards  in  the  course  of  the  vessel,  against  the 
sides  of  which  the  valve-flaps  are  pressed  during  the  passage  of  the  blood  along 
the  artery.  The  free  margin  of  each  is  somewhat  thicker  than  the  rest  of  the 
valve,  is  strengthened  by  a  bundle  of  tendinous  fibres;  and  presents,  at  its  middle, 
a  small  projecting  fibro-cartilaginous  nodule,  called  corpus  Arantii,  From  this 
nodule,  tendinous  fibres  radiate  through  the  valve  to  its  attached  margin,  and 
these  fibres  form  a  constituent  part  of  its  substance  throughout  its  whole  extent, 
excepting  two  narrow  lonated  portions,  placed  one  on  either  side  of  the  nodule, 
immediately  behind  the  free  margin;  here,  the  valve  is  thin,  and  formed  merely 
by  the  lining  membrane.  During  the  passage  of  the  blood  along  the  pulmonary 
artery,  these  valves  are  pressed  against  the  sides  of  its  cylinder,  and  the  course  of 
the  blood  along  the  tube  is  uninterrupted;  but  during  the  ventricular  diastole, 
when  the  current  of  blood  along  the  pulmonary  artery  is  checked,  and  partly 
thrown  back  by  its  elastic  walls,  these  valves  become  immediately  expanded,  and 
effectually  close  the  entrance  of  the  tube.  When  the  valves  are  closed,  the  lunated 
portions  of  each  are  brought  into  contact  with  one  another  by  their  opposed 
surfaces,  the  three  fibro-cartilaginous  nodules  filling  up  the  small  triangular  space 
that  would  be  otherwise  left  by  the  approximation  of  the  three  semilunar  folds. 

Between  the  semilunar  valves  and  the  commencement  of  the  pulmonary  artery 
are  three  pouches  or  dilatations,  one  behind  each  valve.  These  are  the  pulmonary 
sinuses  (sinuses  of  Valsalva).  Similar  sinuses  exist  between  the  semilunar 
valves  and  the  commencement  of  the  aorta;  they  are  larger  than  the  pulmonary 
sinuses.  The  blood,  in  its  regurgitation  towards  the  heart,  finds  its  way  into 
these  sinuses,  and  so  shuts  down  the  valve-fiaps. 

The  Left  Auricle  is  rather  smaller  but  thicker  than  the  right,  measuring  about 
one  line  and  a-half ;  it  consists,  like  the  right,  of  two  parts,  a  principal  cavity  or 
sinus,  and  an  appendix  auriculie. 

The  sinus  is  cuboidal  in  form,  and  concealed  in  front  by  the  pulmonary  artery 
and  aorta;  internally,  it  is  separated  from  the  right  auricle  by  the  septum  auricu- 
larum;  behind,  it  receives  on  each  side  the  pulmonary  veins,  being  free  in  the 
rest  of  its  extent. 

The  appendix  auricula:  is  somewhat  constricted  at  its  iun<itAft\i^\\ii>&ift^sstv^si% 
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it  ia  longer,  narrower,  and  more  curved  than  that  of  the  right  side,  and  its  mar- 
gins more  deeply  indented,  presentinfn  a  kind  of  foliated  appearance.  Its  directioB 
is  forwards  and  towards  the  right  side,  overlapping  the  root  of  the  pulmc 
artery. 

In  order  to  dsamine  its  interior,  a  horizontal  incisioD  should  be  made  along  the  ait 
l>order  of  the  auricle  to  the  ventricle;  and  &om  the  middle  of  this,  a  second  inoiflioo  ahottld  , 
be  carried  upwards. 

The  following  parts  then  present  themselves  for  examination; 

The  openings  of  the  four  pubnonary  veins. 
Auiiciilo-ventricutar  opening. 
Musculi  pectiiiati. 

The  pulmonary  veins,  four  in  number,  open,  two  into  the  right,  and  two  into 
the  left  aide  of  the  auricle.  The  two  left  veins  frequently  terminate  by  a  common 
opeaing.     They  are  not  provided  with  valves. 

353. — The  Left  Auricle  and  Ventricle  laid  opeu, 
the  Anterior  Walls  of  both  being  removed. 


rif,U,.t*mtn 


The  attricuio'Ventrictiiar  opening  is  the  large  oval  aperture  of  comnrn- 
between  the  auricle  and  v*^ntricle.  Jt  is  rather  smaller  than  the  com-^ 
opening  on  the  opposite  side. 

The  musculi  pectinati  are  fewer  in  number  nnd  smaller  than  on  the  right  sidt-j 
they  are  confined  to  the  inner  surface  of  the  appendix. 

On  the  inner  surface  of  the  septum  aurieularum  may  be  seen  a  lunate>d  imprw- 
sion,  bounded  below  by  a  crescentic  ridjre,  the  concavity  of  which  19  ttirned 
upwards.     Tliia  depression  is  just  above  the  fossa  ovalis  in  the  right  auricle. 

The  Left  Ventricle  ia  longer  and  more  conical  in  slmpe  tJian  the  right  ▼«• 
triclc.  It  forms  a  smnll  part  of  the  left  side  of  the  anterior  surface  o<^  ihc  beoitf 
and  a  considerable  part  oi*  \Vb  \)OftteiW  ftutCwce.     It  also  forms  the  apex  of  tiif 
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heart  by  i£s  projection  beyond  the  right  ventricle.  Its  walls  are  mach  thicker 
than  those  of  the  right  ventricle,  the  proportion  being  as  2  to  i  (Bizot).  They 
are  also  thickest  in  the  broadest  part  of  the  ventricle,  becoming  gradually  thinner 
towards  the  base,  and  also  towards  the  apex,  which  is  the  thinnest  part. 

Its  cavitv  should  be  opened,  by  making  an  incision  through  its  anterior  wall  along  the 
left  side  01  the  ventricular  septum,  and  carrying  it  round  the  apex  and  along  its  posterior 
surface  to  the  auriculo-ventricular  opening. 

The  following  parts  present  themselves  for  examination: 

r\      '         i  Auriculo-ventricular.  ^j.  ,         ( Mitral. 

Ol^-S"  i  Aortic.  ^"^'^  1  SemUun«. 

Chordse  tendineae.         Columnae  carnae. 

The  auriculo-ventricular  opening  is  placed  to  the  left  of  the  aortic  orifice^ 
beneath  the  right  auriculo-ventricular  opening,  opposite  the  centre  of  the  sternum. 
It  is  a  little  smaller  than  the  corresponding  aperture  of  the  opposite  side;  and^ 
like  it,  is  broader  in  the  transverse,  than  in  the  antero-posterior  diameter.  It  is 
surrounded  by  a  deuse  fibrous  ring,  covered  by  the  lining  membrane  of  the  heart, 
and  guarded  by  the  mitral  valve. 

The  aortic  opening  is  a  small  circular  aperture,  in  front  and  to  the  right  side  of 
the  auriculo-ventricular,  from  which  it  is  separated  by  one  of  the  segments  of  the 
mitral  valve.  Its  orifice  is  guarded  by  the  semilunar  valves.  Its  position  corre- 
sponds to  the  sternum,  on  a  line  with  the  lower  border  of  the  third  left  costal 
cartilage. 

The  mitral  valve  is  attached  to  the  circumference  of  the  auriculo-ventricular 
orifice,  in  the  same  way  that  the  tricuspid  valve  is  on  the  opposite  side.  It  is 
formed  by  a  duplicature  of  the  lining  membrane,  strengthened  by  fibrous  tissue, 
and  contains  a  few  muscular  fibres.  It  is  larger  in  size,  thicker,  and  altogether 
stronger  than  the  tricuspid,  and  consists  of  two  segments  of  unequal  size.  The 
larger  segment  is  placed  in  front,  between  the  auriculo-ventricular  and  aortic 
orifices,  and  is  said  to  prevent  the  filling  of  the  aorta  during  the  distension  of  the 
ventricle.  Two  smaller  segments  are  usually  found  at  the  angle  of  junction  of 
the  larger.  The  mitral  valve-flaps  are  furnished  with  chordse  tendinese;  the  mode 
of  attachment  of  which  is  precisely  similar  to  those  on  the  right  side;  but  they 
are  thicker,  stronger,  and  less  numerous. 

The  semilunar  valves  surround  the  orifice  of  the  aorta;  they  are  similar  in 
structure,  and  in  their  mode  of  attachment,  to  those  of  the  pulmonary  artery. 
They  are,  however,  larger,  thicker,  and  stronger  than  those  of  the  right  side; 
the  lunulas  are  more  distinct,  and  the  corpora  Arantii  larger  and  more  prominent. 
Between  each  valve  and  the  cylinder  of  the  aorta  is  a  deep  depression,  the  sinus 
aortici  (sinus  of  Valsala);  they  are  larger  than  those  at  the  root  of  the  pulmo- 
nary artery. 

The  columns  camece  admit  of  a  subdivision  into  three  sets,  like  those  upon 
the  right  side;  but  they  are  smaller,  more  numerous,  and  present  a  dense  inter- 
lacement, especially  at  the  apex,  and  upon  the  posterior  wall.  Those  attached  by 
one  extremity  only,  the  musculi  papillares,  are  two  in  number,  being  connect^ 
one  to  the  anterior,  the  other  to  the  posterior  wall;  they  are  of  largo  size,  and 
terminate  by  free  rounded  extremities,  from  which  the  chordae  tendinese  arise. 

The  Endocardium  is  the  serous  membrane  which  lines  the  internal  surface  of 
the  heart;  it  assists  in  forming  the  valves  by  its  reduplications,  and  is  continuous 
with  the  lining  membrane  of  the  great  blood-vessels.  It  is  a  thin,  smooth,  trans- 
parent membrane,  giving  to  the  inner  surface  of  the  heart  its  glistening  appear- 
ance. It  is  more  opaque  on  the  left,  than  cm  the  right  side  of  the  heart,  thicker 
in  the  auricles  than  in  the  ventricles,  and  thickest  in  the  left  auricle.  It  is  thin 
on  the  musculi  pectinati,  and  on  the  columnse  cameae;  but  thicker  on  the  smooth 
part  of  the  auricular  and  ventricular  walls,  and  on  the  tips  of  the  musculi 
papillares. 
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Strttcture,    The  lie^rt  conaiata  of  muscular  fibres,  and  of  fibrous  rings  which 

servo  for  thoir  attachraent. 

The  Jihrous  rinffs  surround  the  auricalo-ventricuhu*  and  arterial  orifices:  thejr 
are  stronger  upon  the  left,  than  on  the  ri^ht  aide  of  the  heart.  The  nariettlo' 
ventricular  rings  serve  for  the  attachment  of  the  muscular  librca  of  the  aurid» 
and  ventricles,  and  also  for  the  mitral  and  tricuspid  valves;  the  left  one  is  closely 
connected,  by  its  ri^^ht  margin,  with  the  aortic  arterial  ring.  Between  these  and 
the  right  auriculo- ventricular  ring»  is  a  fibm-rartiliiginous  mass;  and  in  some  of 
the  larjjcr  animals,  as  the  ox  and  elephant,  a  portion  of  bone. 

The  lil>rou3  rings  surrounding  the  arterial  orifices,  serve  for  the  attachinent  of 
the  great  vessels  and  semilunar  valves.  Each  ring  receives,  by  its  ventricular 
margin,  the  attacliment  of  the  muscular  fibres  of  the  ventricles;  its  opposicr 
margin  presents  three  deep  semicircular  notches,  within  which  the  middle  emit 
of  the  artery  (wlik-h  presi-nts  three  conv^cx  seiuicircular  segments)  is  tirmly  fixM: 
the  attachment  of  the  artery  to  its  fibrous  ring  being  strengthened  by  the  tljin 
cellular  coat  and  serous  membrane  exterually,  and  by  the  endocardium  within. 
It  is  opposite  the  maigins  of  these  semicircular  notches,  in  the  arterial  rings,  thst 
the  endocardium^  by  its  redu[)lieation,  forms  the  semilunar  valves,  the  fibroiu 
structure  of  the  ring  heinn:  continued  into  each  of  the  segments  of  tJie  valve  at 
this  part.  The  middle  coat  of  the  artery  in  this  situation  is  thin,  and  the  sidctfof 
the  vessel  dilated  to  form  the  einuses  of  Vabalva. 

The  musctdar  structure  of  the  heart  consists  of  bands  of  fibres,  which  preMsl 
an  exceedingly  intricate  interlaccmeut.  They  are  of  a  deep  red  colour,  and  marled 
with  transverse  Htria;. 

The  muscular  fibres  of  the  heart  admit  of  a  subdivision  into  two  kinds:  thoaa 
of  the  auricles,  and  those  of  the  ventricles;  which  are  (]uite  independent  of  OM 
another. 

Fibres  of  the  auricles.  These  are  disposed  in  two  layers:  a  superficial  Inyrr 
eoramon  to  both  cavities,  and  a  deep  layer  proper  to  each.  The  super/iciftl  Jthm 
are  more  distinct  on  the  anterior  surface  of  tlie  auricles,  across  the  bases  of  which 
they  run  in  a  transverse  direction,  forming  a  thin,  but  incomplete,  layer.  S^Mtie 
of  these  fibres  pass  into  the  septum  auricularum.  The  internal  or  deep  filfnt 
proper  to  each  auricle  consist  of  two  sets,  looped,  and  annular  fibres.  The  lo^f^ed 
Jibres  pass  upwards  over  each  auricle,  being  attached  by  both  extremities  to  the 
corresponding  aurieulo-ventriculnr  rings^  in  front  and  behind.  The  annular  Ji^rti 
surround  the  whole  extent  of  the  appendices  auricuhc,  and  are  continued  upon 
the  walls  of  tlie  venie  cava)  and  coronary  sinus  on  the  right  side,  and  upon  the 
pulmonary  veina  on  the  left  side,  at  their  connection  with  the  heart.  In  liic 
appendices,  they  interlace  with  the  longitudinal  fibres. 

Fibres  of  the  ventricles.  These,  as  in  the  auricles,  are  disposed  iu  layers,  Bam 
of  which  are  common  to  both  ventricular  cavities,  whilst  others  Wdong  excitialTely 
to  one  ventricle,  the  latter  being  chiefly  found  towards  the  base  of  U»c  heart. 
The  greater  majority  of  these  fibres  are  connected  by  both  enda  with  tlic  auncalo> 
ventricular  tibrous  rings,  either  directly  or  indirectly  through  the  chordio  t«o* 
dineaj;  some,  however,  are  attached  to  the  fibrous  rings  surrounding  the  artmal 
oriticcs. 

The  superjicinl  Jibres  are  either  longitudinal,  or  more  commonly  oblique  or 
spiral  in  their  direction,  and  towards  Uie  apex  are  arrangeil  in  the  form  of  twialed 
loops;  the  deeper  fibres  are  circular. 

The  spiral  fibres  are  disposed  in  layers  of  various  degrees  of  thickness;  the 
most  superficial,  on  the  front  of  the  ventricles,  run  oblifjuely  from  right  to  K-ft, 
and  from  above  downwards.  On  the  back  of  the  ventricles  tliey  are  directed  murr 
vertically^  and  pass  from  left  to  right. 

The  superficial  fibre-*  coil  inwards  at  the  ajK^x  of  the  heart,  round  which 
they  arc  arranged  in  a  whorl-like  form,  called  the  vortex^  dipping  beneath  thr 
edge  of  the  deeper  and  sliorter  layers.  If  these  fibres  arc  carefully  UDcoil«4«  iv 
a  heart  previously  \joi\c4,  1\vc  ctvvW^  o^  vW  VtCt,  tvivd  then  that  of  the  right  rea- 
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tricle,  will  be  exposed  at  this  point.  The  lajers  of  fibres  saccessivelj  met  with, 
have  a  similar  arrangement;  the  more  superficial  and  longer  turning  inwards,  and 
including  the  deeper  and  shorter  bands.  All  these  fibres  ascend  and  spread  out 
upon  the  inner  surface  of  the  ventricles,  forming  the  walls,  the  septum,  and  the 
musculi  papillares,  which  project  from  these  cavities;  and  thej  are  finally  inserted 
directly  into  the  auricuIo>ventricular  fibrous  rings,  or,  indirectly,  through  the 
chordsB  tendineae.  Of  these  spiral  fibres,  some  enter  at  the  interventricular 
furrows,  and  surround  either  ventricle  singly;  others  pass  across  the  furrows  and 
embrace  both  cavities.  On  tracing  those  which  form  the  vortex  back  into  the 
interventricular  septum,  they  are  found  to  be  interlaced  with  similar  fibres  from 
the  right  ventricle,  and  ascend  vertically  upon  the  right  side  of  the  septum,  as  far 
as  its  base,  in  the  form  of  a  long  and  broad  band. 

Circular  fibres.  The  circular  fibres  are  situated  deeply  in  the  substance  of 
the  heart;  towards  the  base  they  enter  the  anterior  and  posterior  longitudinal 
furrows,  so  as  to  include  each  cavity  singly,  or,  passing  across  them,  surround 
both  ventricles,  more  fibres  passing  across  the  posterior  than  the  anterior  furrow. 
They  finally  ascend  in  the  substance  of  the  ventricle,  to  be  inserted  in  the  fibrous 
rings  at  its  base. 

Vessels  and  Nerves,  The  arteries  supplying  the  heart,  are  the  anterior  and 
posterior  coronary. 

The  veins  accompany  the  arteries,  and  terminate  in  the  right  auricle.  They 
are  the  great  cardiac  vein,  the  small,  or  anterior  cardiac  veins,  and  the  vense 
cordis  minimaa  {yemB  Thebesii), 

The  lymphatics  terminate  in  the  thoracic  and  right  lymphatic  ducts. 

The  nerves  are  derived  from  the  cardiac  plexuses,  which  are  formed  partly  from 
the  spinal,  and  partly  from  the  sympathetic  system.  They  are  freely  distributed 
both  on  the  surface,  and  in  the  substance  of  the  heart;  the  separate  filaments  being 
furnished  with  sm^  ganglia.* 

Peculiarities  m  the  Vasculab  System  of  the  F(etus. 

The  chief  peculiarities  in  the  heart  of  the  foetus,  are  the  direct  communication 
between  the  two  auricles  through  the  foramen  ovale,  and  the  large  size  of  the 
Eustachian  valve.  There  are  also  several  minor  peculiarities.  Thus,  the  position 
of  the  heart  is  vertical  until  the  fourth  month,  when  it  commences  to  assume  an 
oblique  direction.  Its  size  is  also  very  considerable,  as  compared  with  the  body, 
the  proportion  at  the  second  month  being  as  i  to  50 :  at  birth,  it  is  as  I  to  1 20: 
whilst,  in  the  adult,  the  average  is  about  i  to  160.  At  an  early  period  of  foetal 
life,  the  auricular  portion  of  the  heart  is  larger  than  the  ventricular,  the  right 
auricle  being  more  capacious  than  the  left;  but,  towards  birth,  the  ventricular 
portion  becomes  the  larger.  The  thickness  of  both  ventricles  is,  at  first,  about 
equal;  but,  towards  birth,  the  left  becomes  much  the  thicker  of  the  two. 

The  foramen  ovale  is  situated  at  the  lower  and  back  part  of  the  septum 
auricularum,  forming  a  communication  1)etween  the  auricles.  It  attains  its  greatest 
size  at  the  sixth  month. 

The  Eustachian  valve  is  developed  from  the  anterior  border  of  the  inferior  vena 
cava,  at  its  entrance  into  the  auricle.  It  is  directed  upwards  on  the  left  side  of 
the  opening  of  this  vein,  ai^d  serves  to  direct  the  blood  from  the  inferior  vena 
cava  through  the  foramen  ovale  into  the  left  auricle. 

The  peculiarities  in  the  arterial  system  of  the  foetus  are  the  communication 
between  the  pulmonary  artery  and  descending  part  of  the  arch  of  the  aorta,  by 
means  of  the  ductus  arteriosus,  and  the  communication  between  the  internal  iliac 
arteries  and  the  placenta,  by  means  of  the  umbilical  arteries. 

The  ductus  arteriosus  is  a  short  tube,  about  half  an  inch  in  length  at  birth, 

*  For  full  and  accurate  descriptions  of  the  nerves  and  ganglia  of  the  heart,  the  student 
is  referred  to  Or.  B.  Lee's  papers  on  the  subject. 
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that  remains  of  the  ductus  arteriosus  in  later  life,  will  be  found  to  be  attachod  to 
the  i"O0t  of  that  vessel. 

The  umbilieaU  or  ht/pognstric  arteries,  arise  from  the  internal  iliacs,  in  addition 
to  the  usual  branches  glvi^n  off  from  these  vessels  in  the  adult.  Ascending  along 
the  sides  of  the  hlatlder  tJ>  its  fundus,  they  puss  out  of  the  abdomen  at  the 
umbilicus,  and  are  continued  along  the  umbilical  cord  to  the  placenta,  coiling  round 
the  umbilical  vein.  They  return  to  the  placenta  the  blood  which  has  circulated 
in  the  system  of  the  ftctus. 

The  peculiarity  in  the  venous  system  of  the  foetus  is  the  communication 
established  between  the  placenta,  and  the  liver  and  portal  vein,  tlirough  the  umbi- 
lical vein,  and  with  the  inferior  vena  cava  by  tlie  ductus  venoaus. 


{ 


FcKTAL  Circulation. 

The  arterial  blood  destined  for  the  nutrition  of  the  foetua,  is  carried  from  the 
placenta  to  the  Jiistus,  along  the  umbilical  cord,  by  the  umbilical  vein.  The 
umbilical  vein  enters  the  abdomen  at  the  umbilicus,  aud  passes  upwards  along  the 
free  margin  of  the  suspensory  ligament  of  the  liver,  t«  the  under  surface  of  that 
organ,  where  it  gives  oil'  two  or  three  branches  to  the  left  lobe*  one  of  which  is 
of  large  size;  and  others  to  the  tobua  quadratus  and  lobus  Spigelii.  At  the 
transverse  fissure,  it  divides  into  two  branches;  of  these,  the  larger  is  joined  by 
the  portal  vein,  and  enters  the  right  lobe:  the  smaller  branch  continues  onwards, 
under  tlie  name  of  the  ductus  venosus,  and  joius  the  left  hepatic  vein  at  the 
point  of  junction  of  that  vessel  with  the  inferior  vena  cava.  The  blood,  therefore, 
which  traverses  the  umbilical  vein,  reaches  the  inferior  cava  in  three  different 
ways.  The  greater  quantity  circulates  tlirough  the  liver  with  the  portal  venous 
blood,  before  entering  the  vena  cava  by  the  liepatic  veins:  some  enters  the  liver 
directly,  and  is  also  returned  to  the  inferior  cava  by  the  hepatic  veins:  the  Bmaller 
quantity  passes  directly  into  the  vena  cava,  by  the  junction  of  the  ductus  venosua 
with  the  left  hepatic  vein. 

In  the  inferior  cava,  the  blood  carried  by  the  ductus  venosus  and  hepatic  veins, 
becomes  mixed  with  that  retuniing  from  the  lower  extremities  und  vincera  of  the 
abdomen*  It  enters  the  right  auricle,  and,  guided  by  the  Eustachian  valve,  passes 
through  the  foramen  ovale  into  the  left  auricle,  witere  it  becomes  mixed  with  a 
small  quantity  of  blood  returned  from  the  lungs  by  the  pulmonary  veins.  From 
the  left  auricle  it  passes  into  the  left  ventricle;  and,  from  the  left  ventricle,  into 
the  aorta,  from  w^hence  it  is  distributed  almost  entirely  to  the  head  und  upper 
extremities,  a  small  quantity  being  probably  carried  into  the  descending  aorta. 
From  the  head  and  upper  extremities*,  the  blood  is  returned  by  the  branches  of 
the  superior  vena  cava  to  the  right  auricle,  where  it  becomes  mixed  with  a  small 
portion  of  the  blood  from  the  inferior  cava.  From  the  right  auricle,  it  di-sci-nds 
over  the  Eustachian  valve  into  the  right,  ventricle;  and,  from  the  right  ventricle, 
passes  into  the  pulmonary  artery.  The  lungs  of  the  fcctus  being  solid,  and  almost 
Impervious,  only  a  small  quantity  of  the  blood  of  the  pulmonary  artery  is  distri- 
buted to  them,  by  the  right  and  left  pulmonary  arteries,  which  is  returned  by  the 
pulmonary  veins  to  the  left  auricle  :  the  greater  part  passes  through  the  ductus 
artenoaus  into  the  commencement  of  the  descending  aorta,  where  it  becomes 
mixed  with  a  small  quantity  of  blood  transmitted  by  the  left  ventricle  into  the 
aorta.  Along  this  vessel  it  descends  to  supply  the  lower  extremities  and  viscera 
of  the  abdomen  and  pelvis,  the  chief  portion  being,  however,  conveyed  by  the 
umbilical  arteries  to  the  placenta. 

From  the  preceding  account  of  the  circulation  of  the  blood  in  the  fretus,  it  will 
be  seen : 

1.  That  the  placenta  serves  the  double  purpose  of  a  respiratory  aud  nutritive 
organ,  receiving  the  venous  blood  from  the  foetus,  and  returning  it  again  reoxy- 
genated,  and  charged  with  additional  nutritive  material. 

2.  That  nearly  the  whole  of  the  blood  of  the  umbilical  vc\u  \.Ttt.NCXWi»  >Xva\\xv«x 
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before  entering  the  inferior  cava;  hence  the  large  size  of  this  organ,  especially  at 
an  early  iicriod  of  iteta!  life. 

3»  That  the  right  auricle  is  the  point  of  meeting  of  a  double  current^  the  blood 
in  the  ialerior  aiva  being  guided  by  tlie  Euf*tachian  valve  into  the  left  auricle, 
whilst  that  in  tlie  supei-ior  cava  descends  into  the  right  ventricle.  At  an  curljr 
period  of  fcetal  life,  it  is  highly  probable  that  the  two  streams  are  quite  distinct | 
for  the  inferior  eava  opens  almost  direetly  into  tlie  left  auricle,  and  the  Eusta- 
chian valve  would  exclude  the  current  along  the  vein  from  entering  the  right 
ventricle.  At  a  later  period,  as  the  separatiuu  between  the  two  auricles  becomes 
more  distinct,  it  seems  probable  that  some  mixture  of  the  two  streams  must  takd 
place. 

4.  The  blood  carried  from  the  placenta  to  the  fostua  by  the  umbilical  vein, 
mixed  with  the  blood  from  the  inferior  cava,  passes  almost  directly  to  the  arch 
of  the  aorta,  and  is  distributed  by  the  branches  of  tliat  vessel  to  the  head  and 
upiM-r  extremities;  hence  the  large  size  and  perfect  development  of  those  p«rti 
at  birth. 

5.  The  blood  contained  in  the  descending  aorta,  chiefly  derived  from  that  which 
has  ah-eatly  circulated  through  tlie  head  and  Hrabs,  together  with  a  small  quautity 
from  the  left  ventricle,  is  distrihnted  to  the  lower  extremitiwij  houce  tho  «aall 
aize  and  imperfect  development  of  these  parts  at  birth. 

Changes  ik  the  Vascular  System  at  Birth. 

At  birth,  when  respiration  is  established,  an  increased  amount  of  blood  front 
the  pulmonary  artery  passes  througli  the  lungs,  which  now  perform  their  office  o» 
resjiiratory  organ.*,  and,  at  the  e^stme  time,  the  plocentul  ciroidation  is  cut  off. 
The  foramen  ovale  becomes  gradually  closed-in  by  about  the  lt.'nth  day  after  birth, 
a  valvular  fold  rises  up  on  the  left  tide  of  its  margin,  and  uhinvately  above  it* 
uf)per  jjiirt;  tins  valve  becomes  adherent  to  the  mai'giiis  of  the  foramen  for  tb9' 
greater  piirt  of  its  eircuniference^  but,  above,  a  valvular  opening  is  loft  betweett 
the  two  auiicles,  which  sometimes  remains  persistent. 

The  ductus  arteriosus  begins  to  contract  immediately  after  respiration  ia  estab- 
lished, becomes  completely  closed  from  the  fourth  to  the  tenth  day,  and  uiiimttely 
degenerates  into  an  impervious  cord,  which  serves  to  connect  the  left  pulmouary 
artery  to  the  concavity  of  the  arch  of  the  aorta. 

Of  the  umbiticni  or  hypogastric  arteries,  the  portion  continued  on  to  the 
bladder  from  the  trunk  of  the  corresponding  internal  iliac  remains  pervious  M 
the  superior  vesical  artery ;  and  tlie  part  between  the  fundus  of  the  bladder  Jind 
the  umbilicus  becomes  obliterated  between  the  second  and  fiftli  days  ol'ter  birth, 
and  forms  the  anterior  true  ligament  of  this  viscua. 

Tlie  ttmlificai  vein  and  ductus  venosus  become  completely  obliterated  betw€en 
the  second  and  tifth  dsiya  after  birth,  and  ultimately  dwindle  to  tibrous  cords;  tlie 
former  becoming  the  round  ligament  of  the  liver,  the  latter,  the  Uttrous  conl, 
which,  in  the  adult,  may  be  traced  along  the  fissure  of  the  ductus  veuosus. 


Organs  of  Voice  and  Respiration. 


The  Larynx. 

THE  Larynx  ia  the  organ  of  voicp,  placed  at  the  upper  part  of  the  air- passage. 
It  is  situated  between  the  trachea  »ad  base  of  the  tongue,  at  the  upper  and 
fore  part  of  the  neck,  where  it  forms  a  considCTftble  projection  in  the  middle  line. 
On  either  side  of  it  lie  the  great  vesseh  of  the  neck;  behind,  it  forme  part  of 
the  boundary  of  the  pharynx,  and  ia  covered  by  the  mucous  membrane  lining  thiit 
cavity. 

The  larynx  is  narrow  and  cylindrical  below,  but  broad  above,  where  it  presents 
the  form  of  a  triangular  l>ox,  flattened  behind  and  at  the  sides,  whilst  in  front  it 
is  bounded  by  a  prominent  vertical  ridge.  It  is  composed  of  cartilages,  which 
are  connected  together  by  ligaments  and  moved  by  numerous  muscles:  the  interior 
is  lined  by  mucous  membrane,  and  supplied  with  vessels  and  nerves. 

The  cartilages  of  the  larynx  are  nine  in  number,  three  single,  and  three  pairs: 


Thyroid. 

Cricoid. 

Epiglottis. 


Two  Arytenoid. 

Two  Cornicula  Laryngis, 
Two  Cuneiform. 


3SS.— Side  View  of  the  Thyroid  and 
Critwid  Cartilages, 


The  Thyroid  (Ovpeofiy  a  shield)  is  the  largest  cartilage  of  the  larynx.     It 
consista  of  two  lateral  lamellae  or  alte,  united  at  an  acute  angle  in  front,   forming 

a  vertical  projection  in  the  middle  line, 
which  la  prominent  above,  and  called  the 
pomum  Adami.  This  projection  is  sub- 
cutaneous, more  distinct  in  the  male  than 
in  the  female,  and  occasionally  sepurutcd 
from  the  integument  by  a  bursa  mucosa. 

Each  lamella  is  quadrilateral  in  form. 
Its  outer  surface  presents  an  oblique 
ridge,  which  passes  downwards  and  for- 
w^ardd  from  a  tubercle,  situated  near  the 
root  of  the  superior  cornu.  This  ridge 
gives  attachment  to  the  Sterno-thyroid 
and  Thyro-hyoid  muscles;  the  portion  of 
cartilage  included  between  it  and  the 
posterior  border,  to  part  of  the  Inferior 
constrictor  muscle. 

The  inner  surface  of  each  ala  is  smooth, 
concave,  and  covered  by  mucous  membrane 
above  and  behind;  but  in  front,  iu  the  re- 
ceding angle  formed  by  their  junction,  is 
attached  the  epiglottis,  the  true  and  false 
chordm  vocales,  the  Thyro-arytenoid,  and 
ThjTO-epiglottidean  muscles. 

The  upper  border  of  the  thyroid  carti- 
lage is  deeply  notched  in  the  middle  line, 
immediately  above  the  pomum  Adami, 
whilst  on  either  side  it  is  slightly  concave.  This  border  gives  attachment  through- 
out its  whole  extent  to  the  thyro-hyoid  membrane. 
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The  loicer  border  is  conuectetl  to  the  cricoid  ciirt!l!a«re,  in  the  median  lino, 
the  crioo-thyroii!  mombrane;  and,  on  each  side,  hy  (he  Crico-thyroid  muscle. 

The  postermr  hordfrs,  tliirk   and  rounded,   terminate,  filK>ve,   in   tht;  miperic 
cornua;  and,  below,  in  the  inferior  eornua.    The  two  superior  corn ua  are  long  »nd 
narrow^  directed  backward:*,  upwardp»  and  inwards;  and  terminate   iu   a  conical 
extremity,  which  gives  attachment  to  the  thyro-hyoid  ligament.    Tlie  two  inferia 
eornua  are  short   and  thick;  they   i>a98  forwards  and  inwards,  and   present, 
their  inner  surfaces,  a  small,  oval,  artieidar  facet  for  articulation  with  the  side 
the  cricoid  cartilaf^e.     The  posterior  border  receives  the  insertion  of  the  Stjifl 
pharyngeus  and  Palato-pharyn'^eua  muscles  on  each  side. 

The  Cricoid   Cartiiage  is  so 


356.— The  Cartilages  of  the  Lftrynx. 
Posterior  View. 
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called  from  its  resemblance  to 
a  Bignet-ring  {KpUo^^  a  ring). 
It  ie  smaller  but  thicker  and 
stronger  than  the  thryoid  carti- 
lage, and  forms  the  lower  and 
hack  part  of  the  cavity  of  the 
larynx. 

Its  anterior  half  is  narrow, 
convex,  affording  attachment  in 
front  and  at  tlie  sides  to  the 
Crico-thyroid  muscles,  and,  be- 
hind those,  to  part  of  the  Inferior 
constrictor. 

Its  posterior  half  is  very 
broad,  both  from  side  to  side 
and  from  above  downwards;  it 
presents  in  the  middle  line  a 
vertical  ridge  for  the  attachment 
of  the  longitudinal  fibres  of  the 
CBSophagus;  and  on  either  side 
a  broad  depression  for  the  Crico- 
aryttenoideus  posticus  muscle. 

At  the  point  of  junction  of 
the  two  halves  of  the  cartilage 
on  cither  side,  is  a  small  round 
elevation,  for  articulation  with 
the  inferior  cornu  of  the  thyroid 
cartilage. 

The/oicer  ^wrr/er of  the  cricoid 
cartilage  is  horizontal,  and  con- 
nected to  the  upper  ring  of  the 
trachea  by  tibrous  membrane. 

Its  upper  border  \tt  directed  ob- 
liquely upwards  and  backwards, 
owing  to  the  great  depth  of  ita 
posterior  surface.  It  gives  at- 
tachment, in  front,  to  the  crico- 
thyroid membrane;  at  the  sides, 
to  part  of  the  same  membrane 
and  to  the  lateral  Crico- arytenoid 
muscle;  behind, the  highe?t  point 

of  the  upper  border  is  surmounted  on  eacli  side  by  a  smooth  oval  surface,  for 
ticulation  with  the  arytenoid  cartilage.    Bctwetn  the  articular  surfacos  is  a  vX\^ 
notch,  for  the  attachment  of  part  of  the  Aryta'noidetis  muhcle. 

The  inner  surface  of  the  cricoid  cartilage  is  eraooth,  and   lined   by  mv 
oienibraDe. 
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Tlio  Arytenoid  Cartilages  are  so  called  from  the  resemljlance  tbey  bear,  when 
approximated,  to  the  mouth  of  a  pitcher  (apvratvay  a  pitcher).  They  are  two  in 
luiinher,  and  situated  at  the  upper  border  oi*  the  cricoid  cartilage,  at  the  back  of 
the  larynx.  Each  cartila<;e  id  pyramidat  in  form,  and  presents  for  examination 
three  surfaces,  a  base,  and  an  apex. 

The  posterior  surf  act  ia  triangular,  smooth,  concave,  and  lodges  part  of  the 
Arytenoid  muscle. 

The  anterior  siirfaee^  somewhat  convex  and  rough,  gives  attachment  to  the 
Tliyro-aryttnioid  niut^rlr,  and  to  the  false  vocal  cord. 

The  ititerufil  xuTface  is  Oiirrow,  smooth,  and  tiattened,  covered  by  mucous 
membrane,  and  lies  almost  in  apposition  with  the  cartilage  of  the  opposite  side. 

The  bfi$e  of  each  cartilajje  is  hroad,  and  presents  a  concave  smooth  surface,  for 
articulation  with  the  cricoid  cartilage.  Of  ita  three  angles,  the  external  is  short, 
rounded,  and  prominent,  receiving  the  insertion  of  the  posterior  and  lateral  Crico- 
arytenoid niu.Hcles.  The  anterior  angle,  also  prominent,  but  more  pointed,  gi\'e8 
attach nuTit  to  the  true  vocal  cord. 

The  apex  of  each  cartilage  is  pointed,  curved  backwards  and  inwards,  and 
sunnountcd  by  a  small  con icjil- shaped,  cartilaginous  nodule,  cornicnlum  fan/ngis 
(cartilage  of  Santorini).  This  cartilage  is  sometimes  uuited  to  the  arytenoid,  and 
serves  to  prolong  it  backwai'ds  and  inwards.  To  it  is  attached  the  aryteno- 
epiglottidcan  foid. 

The  cuneiform  cartilages  (cartilages  of  Wrisberp)  are  two  small,  elongated, 
cartilaginous  hodies,  placed  one  on  each  side,  in  the  fold  of  raucous  membrane 
which  extends  from  the  apex  of  the  arytenoid  cartilage  to  the  side  of  the  epiglottis 
i^aryteHo-epiglottideaH  fold);  they  give  rise  to  smaU  whitish  elevations  on  the 
inner  surlace  of  the  mucows  membnine,  just  in  front  of  the  arytenoid  cartilages. 

The  epiglottis  is  a  thin  lamella  of  tibro- cartilage,  of  a  yellowish  colour,  shaped 
like  a  leaf,  and  phiced  l>ehind  the  tongue  in  iront  of  the  superior  o[)ening  of 
the  larynx.  During  respirntion,  its  direction  is  vertically  upwards,  its  free 
extremity  curving  forwards  towards  the  base  of  the  tongue;  but  when  the  larynx 
is  drawn  up  beneath  the  base  of  the  tongue  during  deglutition,  it  is  carried 
downwards  and  backwards,  so  as  to  completely  close  the  opening  of  the  larynx. 
Its  free  extremity  is  broad  and  rounded;  its  attached  end  is  long  and  narrow, 
and  connected  to  the  receding  angle  between  the  two  a!a;  ol  the  thyroid  cartilage, 
just  l>elow  the  median  notch,  by  a  long,  narrow,  ligamentous  band,  the  ihgro- 
epightfic  ligmnent.  It  is  also  connected  to  the  posterior  surface  of  the  lK>dy  of 
the  hyoid  bone,  by  an  ehistie  ligamentous  baud,  the  hgo-epiglottic  ligament. 

Its  (interior  or  lingual  surface  is  curved  forwards  towards  the  tongue,  and 
covered  by  mucous  meuibrane,  which  is  reflected  on  to  the  sides  and  base  of 
this  organ,  forming  a  median  and  two  lateral  folds,  the  glosso-epigloitidean 
ligaments. 

Its  posterior  or  laryngeal  surface  is  firaoolh,  concave  from  stdo  to  aide,  convex 
from  above  downwanls,  and  covered  by  raucous  membrane;  when  this  is  removed, 
the  surface  of  the  cartilage  is  seen  to  bo  studded  with  a  number  of  small  mucous 
glands,  which  are  lodged  in  little  pita  upon  its  surface.  To  its  sides  the  aryteuo- 
epiglottidean  folds  are  attached. 

Structure.  The  epiglottis,  cuneiform  cartilages,  and  cornJcula  laryngis  are 
composed  of  yeOow  cartilage,  which  shows  Ittlle  tendency  to  ossification j  but  the 
other  cartilages  resemble  in  structure  the  costal  cartilages,  becoming  more  or  less 
ossified  in  old  age. 

Ligaments.  The  ligaments  of  the  larynx  are  extrinsic^  as  those  connecting  the 
thyroid  cartilage  with  the  os  hyoides;  and  intrinsic,  as  those  connecting  the 
several  cartilaginous  segments  to  each  other. 

The  ligatnerita  C(»n!iccting  the  thyroid  cartilage  with  the  os  hyoides,  are 
(hrce  in  number;  the  thyro-hyoid  membrane,  and  the  two  lateral  thyro-hyoid 
ligaments. 

The    tinjro'hgoid    membrane  is    a    broad,    fibro-elastic,    i\\eu\\iVMvaw%  Wssst.. 
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attached  below  to  the  upper  border  of  the  thyroid  cartilage,  and  above  to 
upper  border  of  the  inner  surface  of  the  hyoid  bone;  being  separated  from  the 
posterior  surface  of  the  hyoid  bone  by  a  syiiovial  bursa.  It  is  thicker  in  the 
niiddlo  line  than  at  either  eide,  m  which  situation  it  is  pierced  by  the  superior 
laryngeal  vessels  and  nerve. 

The  hco  lateral  tbyro-hyoid  liffamenli  are  rounded,  elastic  cords,  which 
pass  between  the  superior  cornua  of  the  thyroid  cartilage,  and  the  extremities  of 
the  greater  comua  of  the  hyoid  bone,  A  small  cartiluginous  nodule  {eartilago 
trificea),  j*onietimes  bony,  ia  found  in  each. 

The  ligaments  connecting  the  thyroid  cartilage  lo  the  cricoid  are  also  tlire*  in 
naniber;  the  crico*thyroid  membrane^  and  tlie  capsular  Hgaments  and  synovial 
membrane. 

The  crico-thi/roid  membrane  ia  composed  mainly  of  yellow  elastic  tissne.  It 
is  of  triangular  shape;  thick  in  front,  wliere  it  connects  together  the  contigtions 
margins  of  the  thyroid  and  cricoid  cartilages;  thinner  at  each  side^  where  it 
extends  from  the  superior  border  of  the  cricoid  cartilnge,  to  the  inferior  margin  of 
the  erue  vocal  cord^,  with  which  it  ta  closely  united  in  front. 

The  anterior  portion  of  the  crico-thyroid  membrane  is  conver,  concealed  on 
each  side  by  the  Crico-thjrroid  muscle,  subcutaneous  in  the  middle  line,  and  croesed 
horizontally  by  a  small  anastomotic  arterial  arch,  formed  by  the  junction  of  tlM 
crico-thyroid  branches  on  either  side. 

The  lateral  portions  are  lined  internally  by  mucous  membrane,  and  covered  by 
the  lateral  Crico-arytenoid  and  Thyro-arytenoid  muscles. 

A  capsular  ligament  encloses  tlie  articulation  of  the  inferior  coma  of  the 
thynnd  with  the  side  of  the  cricoid,  on  each  side.  The  articulation  is  lined 
by  synovial  membrane. 

The  ligaments  connecting  the  arytenoid  cartilages  to  the  cricoid,  are  two  thin 
and  loo!<e  capsular  ligaments  connecting  together  the  articulating  s^urfaces,  lined 
internally  by  i*ynovial  membrnne,  and  strengthened  behind  by  a  strong  posterior 
crico-arytenoid  ligament,  which  extends  from  the  cricoid  to  the  inner  and  hack 
part  of  the  base  of  the  arytenoid  cartilage. 

The  ligaments  of  the  epiglottis  are  the  hyo-epiglottic,  the  thyro-epiglottic,  and 
the  three  glosso-epigloltic  folds  of  mucous  membraoo  which  connect  the  epiglotlis 
to  the  sides  and  base  of  the  tongue.     The  tatter  have  1>een  already  described. 

The  hyo-epiglottic  ligament  is  an  elastic  fibrous  band,  which  extends  from  the 
anterior   surface  of   the  epi- 
glottis, near  its  apex,  to  tJie 
posterior  surface  of  tlie  body 
of  the  hyoid  bone. 

The  thifro-epiglottic  liga- 
ment is  u  lung,  slender,  elat^tic 
cord,  which  counects  tht*  apt-x 
of  the  epiglottis  with  the 
receding  angle  of  the  thyroid 
cartilage,  immediately  beneath 
the  median  notch,  above  the 
attachment  of  the  vocal  cords 

Interior  of  the  I^art/rtT 
The  snperior  aperture  of  the 
larynx  (fig. 35 7)  is  a  triangu- 
lar or  cordiform  ojjening,  wide 
in  front,  narrow  behind,  and 
sloping  obliquely  downwards 
and  backwards.  It  is  Ixxinded 
in  front  by  the  epiglottis; 
behind,  by  the  apices  of  the 
;i/ytenoid  cartilagee,  and  t\\e  corxikuW  \ar^w^\ft;  and  laternlly,  by 


357.— The  Larj'ni  and  adjacent  ports, 
suon  from  above. 
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membranes  enclosing  ligamentous  and  muspular  fibres^  stretched  between  the  sides 
of  the  epiglottis  and  the  apex  of  the  arytenoid  cartilage:  these  are  the  aryteno- 
epiglottidean  fokln,  on  the  margins  of  which  the  cuneiform  cartilages  form  a  more 
or  less  distinct  whitish  prominence. 

The  cavity  of  the  larynx  extends  from  the  aperture  behind  the  epiglottis  to  the 
lower  border  of  the  cricoid  cartilage.  It  ia  divided  into  two  parts  by  the 
projection  inwards  of  the  vocal  cords,  and  Thyro-arytenoid  muscles;  between 
the  two  cords  ia  a  long  and  narrow  triangular  fissure  or  chink,  the  fflottiSy  or  rima 
ffioifidis*  The  portion  of  the  cavity  of  the  larynx  above  the  glottis,  ia  broad  and 
triangular  in  shape  ahove^  and  corresponds  to  the  interval  between  the  alie  of  the 
thyroid  cartilage;  the  portion  below  the  glottis  ia  at  first  of  an  elliptical,  and 
lower  down  of  a  circular  form. 

The  glottis  {rima  gioftidis)  ig  the  interval  between  the  inferior,  or  true,  vocal 
cords.  The  two  superior  or  false  vocal  cords  are  placed  above  the  ilnttor»  anrl  are 
formed  almost  entirely  by  a  folding  inwards  of  the  mucous  menil)ranc;  wSiiUt  the 
two  inferior  or  true  vocal  cords  are  thick,  strong,  and  formed  partly  by  mucous 
membrane^  and  partly  by  ligamentous  fibre^s.  Between  the  true  and  false  vocal 
cords,  on  each  side»  ia  an  oval  depression,  the  sinus,  or  ventricle  of  the  lart/ni\ 
which  leads  upwards,,  on  the  onter  Bide  of  the  superior  vocal  cord,  into  a  ctecal 
pouch  of  variable  sixc,  the  sacculus  lartfngh. 

The  rima  fflottidis  la  the  narrow  fissure  or  chink  between  the  iuferior  or  true 
vocal  corda.     It  ia   the  narrowest  part  of  the  cavity  of  the   larynx,   and   corre- 

spondn  to  the  lower  level  of  the  aryte- 


358,— Vertical  Section  of  the  Larynx 
and  upper  part  of  the  Trachea. 


noid  carlilagefl.  Its  length,  in  the  male, 
measures  rather  les*  than  an  inch,  its 
breadth,  when  dilated,  varying  at  its 
widesit  part  from  a  third  to  half  an 
inch.  In  the  female,  the^e  measure- 
ments are  legs  by  two  or  three  line?. 
The  form  of  the  glottis  varies.  In  its 
half-closed  condition,  it  is  a  narrow 
fissure,  a  little  enlarged  and  rownded 
behind.  In  quiet  breathing,  it  is  widely 
open,  somewhat  triangular,  the  base  of 
the  triangle  directed  backwards,  and 
corresponding  to  the  space  between 
the  Beparated  arytenoid  cai'tihiges.  In 
forcible  expiration,  it  is  smaller  than 
during  inspiration.  When  sound  is 
[u*o(luced,  it  is  more  narrowed,  the 
margins  of  the  arytenoid  cartilages 
being  brought  into  contact,  and  the 
edges  of  the  vocal  cords  approximated 
and  made  parallel,  the  degree  of  ap- 
proximation and  tension  corresponding 
to  the  height  of  the  note  produced.* 

The  superior  or  false  vocal  cords^ 
80  called  because  they  are  not  directly 
concerned  in  the  production  of  the 
voice,  are  two  folda  of  mucous  mem- 
brane, enclosing  a  delicate  narrow 
fibrous  hand,  the  superior  thtfro-ari/tenoid  ligamenL  This  ligament  consists  of  a 
thin  band  of  elastic  tissue,  attached  in  front  to  the  angle  of  the  thyroid  cartilage 
below  the  epiglottis,  and  behind  to  the  anterior  surface  of  the  arytenoid  cartilage. 
The  lower  Ijorder  of  this  ligament,  enclosed  iu  mucous  membrane,  foims  a  free 

^  On  the  shape  of  the  glottis  in  the  various  conditions  of  breathing  and  speaking,  see 
*  Czernmk  on  the  La-ryngo^oope,'  translated  for  t ho  New  J^ydmham  5octeCij. 
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crescenlic  margin,  which  constitutes  the  upper  boundary  of  the  ventricle  of  the 
lurynx. 

The  inferior  or  true  vocal  cordSy  so  called  from  their  being  concerned  in  tlie 
prcHiiiction  of  sound,  arc  two  stron;^  fibrous  bands  {inferior  thi/ro-artfttnoid  Uga" 
mentx),  covered  externally  by  a  thin  layer  of  mucous  membrane.  Each  ligMoeut 
conaisls  of  a  btmd  of  yellow  clastic  tissue,  attached  in  trout  to  the  depression 
between  the  two  alau  of  the  thyi-oid  curtilage,  and  behind  to  the  anterior  angle  of 
the  base  of  the  arytenoid.  Its  lower  border  is  continuous  with  the  thin  latei^l 
part  of  the  crico-tliyroid  membrnne.  Its  upper  liordcr  forms  the  lower  bonndatj 
of  the  ventricle  of  the  larynx.  Exterually,  the  Thyro-arytaenoidcus  muscle  Ut§ 
parallel  with  it.  It  i^  covered  internally  by  mucous  membrane,  which  is  extreme^ 
thin»  and  closely  adiierent  to  its  surface. 

The  ventricle  of  the  lan/nx  in  an  oblong  fossa,  situated  between  the  superior 
and  inferior  vocal  cords  on  each  side,  and  extending  nearly  their  entire  length. 
This  fossa  is  bounded  above  by  the  free  crescentic  edge  of  the  superior  vocal 
cord;  l>elow,  by  the  straight  margin  of  the  true  vocal  cord;  externally,  by  the 
corresponding  Thyro-aryta?noideuH  muscle.  The  anterior  part  of  the  ventricle 
leadfi  up  hy  a  narrow  opening  into  a  eaecal  pouch  of  mucous  mcmbraae  of  variable 
size,  caOod  the  larpigeal  pouch » 

The  sacculus  laryngiSf  or  laryngeal  pouch,  is  a  membranous  sac,  placed  be* 
tween  the  superior  vocnl  cord  and  the  inner  surface  of  the  thyroid  cartilage^ 
occasionally  extending  ae  fur  as  its  upper  border;  it  is  conical  in  form,  and  carv«d 
slightly  backwards,  like  a  Phrygian  cap.  On  the  surface  of  its  mucous  membrane 
are  the  openings  of  sixty  or  seventy  small  follicular  glands,  which  are  lodged  in 
the  submucous  areolar  tissue.  This  sac  is  enclosed  in  a  fibrous  capsule,  continuous 
below  witli  the  superior  thyro-arytenoid  ligament;  its  laryngeal  surface  is  covered 
by  the  Arytn*no-epig!ottideu8  inferior  muscle  {Compressor  sacculi  laryngu^ 
Hilton);  whilst  its  exterior  is  covered  by  the  Thyro-epiglottideus  muscle.  Theee 
luiiscleB  compress  the  Hacculus  laryngis,  and  discharge  the  secretion  it  conUiaf 
upon  the  chordre  vocales,  the  surfaces  of  which  it  is  intended  txy  lubricate, 

MuacLES.  The  intrinsic  muacles  of  the  larynx  are  eight  in  numl>er;  five  of 
which  are  tlie  muBcles  of  the  chordae  vocales  and  rima  glottidis;  three  ore  con- 
nected with  the  epiglottis. 

The  live  muscles  of  the  chordaa  vocales  and  rima  glottidis  are  the 


Arytienoideus. 
Thyro-arytainoideua. 


Crico-thyroid. 

Crtco-arytienoideus  posticus. 
Crico-arytajnoideua  lateralis* 

The  Crico-thyroid  is  triangular  in  form,  and  situated  at  the  fore  part  and  side 
of  the  cricoid  cartilage.  It  arisea  from  the  front  and  lateral  part  of  the  cricoid 
cartilafje;  its  rihres  diverge,  passing  oblitpiely  upwards  and  outwards,  to  he  inserted 
into  the  lower  and  inner  borders  of  the  thyroid  cartilage,  from  near  the  median 
line  in  front,  as  far  back  as  the  inferior  cornu. 

The  inner  borders  of  these  two  muscles  are  separated  in  the  middle  line  by  a 
triangular  interval,  occupied  by  the  crico-thyroid  membrane. 

The  Crieo-nrtftfEJioideus  posticus  arises  from  the  broad  depression  occupying 
each  lateral  half  of  the  posterior  surface  of  the  cricoid  cartilage;  its  fibres  pan 
upwards  and  outward;*,  and  converge  to  be  inserted  into  the  outer  angle  of  the 
bn?o  of  the  arytenoid  cartiln^rf^  The  upper  fibres  are  nearly  horizootal*  the 
middle  oblique,  and  the  lower  almost  verticaL* 

*  Dr.  Merkel  of  Leipsic  has  lately  describod  a  muscular  slip  which  oooaaioDollj  exi«od» 
between  the  outer  borrler  of  the  posterior  surface  of  the  cricoid  cartilage,  and  the  pontcrior 
margin  of  the  inferior  cornu  of  the  thyroid ;  this,  he  calls  the  'Muscidus  kttrato-cnooiJettiu* 
It  is  not  found  in  every  larynx,  aud  whun  present  exists  usually  only  t'li  fc,  bttt  » 

occasionally  found  on  lioth  sides.     Mr.  Turner  {Edinburgh  Medical  Jo  i>,  tt^) 

states  that  it  is  found  in  about  one  case  in  five.  Its  action  is  to  fix  the  u>\\vi  iiora  of  t2>e 
thymid  cartilage  liackwards  and  downwards,  opposing  in  some  mejisuru  the  part  of  tiie 
crioo-thyroid  muscle  which  \»  coivnecUsA  to  iViei  wiierior  margin  of  the  horn. 
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The   Crico-arytanoideus  lateralis  \%  smaller  than  the  preceding,  and  of  an 
oblong  foroi.     It  arLses  from  the  upper  border  of  the  side  of  the  cricoid  cartilage, 

and,  passing  oldiV|Hfly  upwards  and 


3S9- — Muscles  of  Larynx.    Side  View. 
Right  Aia  of  Thyroid  Cartilage  removed. 
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360. — Interior  of  the  Larynx,  seen  from  above. 
(Enlarged.) 


backwards,  is  inserted  into  the  outer 
angle  of  the  base  of  the  arytenoid 
cartilage,  in  front  of  the  preceding 
muscle. 

The  T/ti/ro-arytiPnoideus  is  a 
brojid^  flat  muaclc.  which  lies  porfillel 
with  the  outer  side  of  tho  true  vocal 
cord.  It  arises  in  front  from  tho 
lower  half  of  the  receding  angle  of 
the  thyroid  cartilage,  and  from  the 
crico- thyroid  memhraue.  Its  fibres 
pnsB  horizontally  backwards  and 
outwards,  to  l>e  inserted  into  the 
base  and  anterior  surface  of  the 
arytenoid  cartihige.  This  muscle 
consiets  of  two  fasciculi.  The  in- 
fenory  the  thicker,  is  inserted  into 
the  anteiior  angle  of  the  base  of  the 
arytenoid  cartilage,  and  into  the  ad- 
jacent portion  of  its  anterior  surface; 
it  lies  parallel  with  the  true  vocal 
cord,  to  which  it  is  occaeionally  ad- 
Iierent.  The  superior  fasciculus, 
the  thinner,  is  inserted  into  the 
anterior  surface  and  outer  border  of 
the  arytenoid  cartilage  above  tlie 
preceding  fibres;  it  lies  on  the  outer 
side  of  the  eacculus  laryngis,  imme- 
diately beneath  its  mucous  lining. 

The  Art/fiPnoideus  is  a  single 
muscle,  filling  up  the  posterior  eon- 
cave  aurfkce  of  the  arytenoid  carti- 
lages. It  arises  from  the  posterior 
surface  and  outer  border  of  one 
ai-ytenoid  cartilage,  and  is  inserted 
into  the  correspond jng  parts  of  the 
oppcjBite  cartilage.  It  consists  of 
(liroe  planes  of  tibree:  two  oblkjue, 
and  one  transverse.  The  o6lii/ue 
Jil/reSf  the  most  superficial,  Ibrm 
two  fasciculi,  which  pass  from  the 
base  of  one  cartilage  to  the  apex  of 
the  opposite  one.  The  transverse 
^/I'lifcs,  the  deepest  and  mo^t  nume- 
rous, pass  transversely  across  be- 
tween the  two  cartilages;  hence  tho 
Arytoenoideua  was  formerly  con- 
pidcred  as  several  muscles,  under 
the  names  o(  transversi  luid  obliqui, 
A  few  of  (he  oblifiue  fibres  are  oc- 
casionally continued  round  the  outer 
moi'giu  of  the  cartilage,  and  blend 
with  tl»e  Thyro-arytenoid  or  tlie 
Aryt«no-epiglottideu8  mufecle. 
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The  muscles  of  the  epiglottis  are,  the 

Thyro-epiglottiJeus. 
Arytxcno-epiglottideus  superior. 
AryUEfio-cpiglottiJeus  inferior. 

The  Thyro-epigloftideus  is  a  delicate  faacicukis,  which  arises  from  the 
surface  of  the  tiiyroid  cartilage,  just  external  to  the  origin  of  the  Thyro-aryt 
muscle,  and  spreading  out  upon  the  outer  surface  of  the  sacculua  laryngia, 
of  its  fibres  are  lost  in  the  arytono-epiglottidean  fold,  whilst  others  are  conttnaed 
forwards  to  the  marg^in  of  tlic  epiglottis  {Depressor  epif^foftififs). 

The  Ariftfeno-epiglottideus  superior  consists  of  a  few  delicate  muscular  fa^cic 
which  arise  from  the  apex  of  the  arytenoid  cartilage,  and  become  lost  in  the  Ibid 
of  mucous  membrane  extending  between  the  arytenoid  cartilage  and  side  of  the 
epiglottis  {tfrjfteno-rpitflottidean   folds). 

The  Ari/tfeno-epiytottideus  inferior  (Compressor  saccnli  farynffis,  Hilton)  arises 
from  the  arytenoid  cartilage,  just  above  the  attachment  of  the  superior  vocaI  cord; 
passing  forwards  and  upwards,  it  spreads  out  upon  the  inner  aud  upper  port  of 
tlie  sacculus  laryngis,  and  is  inserted,  by  a  broad  attachment,  into  the  mnrgin  of 
the  epiglottis.  This  muscle  is  separated  from  the  preceding  by  an  indUtmct 
areolar  interval. 

Actions.  In  considermg  the  action  of  the  muscles  of  the  larynx,  they  mi^lw 
conveniently  divided  into  two  groups,  viz.:  i.  Those  which  open  and  clow  tine 
glottis.     2.  Those  which  regulate  the  degree  of  tension  of  the  vocal  cords. 

I.  The  muscles  which  open  the  glottis  are  the  Crico-aryticnoidei  postici ;  and 
those  which  close  it,  are  the  Arytienoideus,  and  tbe  Crico-arytaenoidei  lateralet. 
2.  The  muscles  which  regulate  the  tension  of  the  vocal  cords  arc,  the  Crico-thy- 
roidei,  which  tense  and  elongate  them ;  and  the  Thyro-aryta»noidei,  which  relax 
and  shorten  them.  The  Tliyro-epiglottideus  is  a  depressor  of  the  epiglottu»  nd 
the  Arytaeno-epiglottidei  constrict  the  superior  aperture  of  the  larynx,  compreM 
the  saccnli  laryngis,  and  empty  them  of  their  contents. 

The  Crico-an/tceftoidei  poMki  separate  the  chordie  vocalea,  and,  consequently,  open  tb« 
gloitia,  hy  rotating  the  base  of  the  arytenoid  cartitageH  outwards  and  backwards ;  bo  iiut 
their  anterior  angles^  and  the  ligaments  attached  to  them,  become  widely  separated,  tb« 
vocal  cords,  at  the  same  time,  beiug  made  tense, 

Tbe  Crico-arytitnoidci  later<dts  close  the  glottis,  hy  rotating  the  base  of  the  uyteDQid 
cartilagea  inwanls,  so  aa  to  approximate  tlieir  anterior  angles. 

The  Arijt(vnoideus  miude  aiiprozimateB  the  arytenoid  cartilages,  and  thus  doMi  tht 
opening  o^  the  glottis,  especially  at  it«  liack  part. 

The  Crico-tht/roid  mutdea  effect  the  tension  and  elongation  of  the  vocal  oords,  by  dimirifig 
down  the  thyroid  cartilage  over  the  cricoid. 

The  Tfi^rfxirvtmwidei  mitsdus  draw  the  arytenoid  cartilagea,  together  with  the  part  of 
the  cricoid  to  which  they  are  connected,  forwards  towards  the  thyroid,  and  thus  anorUa 
and  relax  the  vocal  cords. 

The  Thpfi-epighMidei  depress  the  epiglottis,  and  assist  io  compressing  the  saoouli 
laryngis.  The  Arytieno-cpiglottideus  superior,  constricts  the  superior  aperture  of  the 
laryux,  when  it  ia  drawn  upwards,  during  deglutition,  and  the  opening  oloaed  h?  tho 
epjglottiH.  Tile  Aiytfcno-epiglottideua  inferior,  together  mth  some  fibres  of  the  "Ajro- 
aryttxsnoidei,  compress  the  sacculus  laryngis. 

The  Mucous  Membrane  of  the  Larynx  is  continuous,  above,  with  that  lininjj 
the  mouth  and  phmynx,  and  is  prolonged  through  the  trachea  and  bronchi  into 
the  lungs.  It  lines  both  surfaces  of  the  epiglottis,  to  which  it  is  closely  adherent, 
and  forms  the  arytcno-epiglottidean  folds,  which  encircle  the  superior  aperture  of 
the  larynx.  It  lines  the  whole  of  the  cavity  of  the  larynx ;  forms,  by  its  redopli' 
cation,  the  chief  part  of  the  superior,  or  false,  vocjil  cord ;  and,  frora  the  ventricle, 
is  continued  into  ihe  sacculus  laryngis.  It  is  then  reflected  over  the  true  roeal 
cords,  where  it  is  thin,  and  very  intimately  adherent;  covers  the  inner  surface  fif 
the  crico-thyroid  membrane,  and  cricoid  cartilage ;  and  is  ultimately  eontinaou 
with  the  lining  membrane  of  the  trachea.  It  is  covered  witli  columnar  cilial^ 
epithelium,  below  the  Bupmor  \^>cft.l  eovd;  but^  above  this  point,  the  dli«  ar* 
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found  only  in  front,  &s  high  as  the  middle  of  the  epiglottis.  In  the  rest  of  its 
extent,  the  epitlielium  ts  ot*  the  Bqiiamous  variety. 

Gimids.  The  mucous  memhraae  of  the  larynx  is  furnished  with  numerous 
muciparous  glands,  the  orificeB  of  which  are  found  in  nearly  every  part:  they  are 
very  numerous  upon  the  epiglottis,  being  lodged  in  little  pit3  in  [ta  substance; 
they  are  also  found  in  large  numbers  along  the  posterior  margin  of  the  aryteno- 
epiglottidean  fold,  in  front  of  the  arytenoid  cartilages,  wUerc  they  are  termed  the 
arytenoid  glands.  They  exist  also  in  large  nttmbera  upon  the  inner  surface  of 
the  sacculus  laryngJB.     None  are  fouud  on  the  vocal  cords. 

Vessels  and  A'erves.  The  arteries  of  the  larynx  are  the  laryngeal  branches 
derived  from  the  superior  and  inferior  thyroid.  The  reins  empty  themselves  into 
the  BUperior,  middle,  and  inferior  tliyroid  veins.  The  h/mphaiics  terminate  in  the 
deep  cervical  glandj*.  The  nerves  are  the  superior  Snrjngeal,  and  the  inferior  or 
recurrent  laryngeal  braochea  of  the  pneumogastric  nerves,  joined  by  filaments  from 

361.— Front  View  of  Cartilages  of  Larynx :  the  Trachea  and  Bronchi. 


the  sympathetic.  The  superior  laryngeal  nerves  supply  the  mucous  membrane  of 
the  larynx,  and  the  Crico-thyroid  muscles.  The  inferior  laryngeal  nerves  supply 
the  remaining  mnseles.     The  Arytenoid  muscle  is  supplied  by  both  neTrne** 
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The  I'rachea. 

Tlie  trachea,  or  air-tube,  is  a  cartilaginous  and  membranous  cylindrical  tab 
flattened  (lOHltnorly,  which  extends  from  the  hnver  part  of  the  larynx,  on  a  leT 
with  the  fifth  cervical  vertehra,  to  opposite  the  third  dorsal,  where  it  divides  in| 
|the  two  bronchi^  ono  fur  each  lung.     The  trachea  measures  about  four  inches 
a  half  in  len^jth;  its  diameter,  from  side  to  side,  \b  from  three-quartera  of  an  iii 
to  an  inch,  being  always  ^'reater  in  the  male  than  in  the  female. 

Relations.  The  anterior  surface  of  the  trachea  is  convex,  and  covered,  ti»  tk 
neck,  from  above  downwards,  by  the  isthrau*  of  the  thyroid  prland,  the  inferia 
thyroid  veins,  the  artcria  thyroidea  iraa  (when  that  vessel  exists),  the  Ster 
hyoid  and  Sterno-thyroid  mujjrles,  the  cervical  fiiscia  (in  the  interval  betwe 
these  muscles),  and,  more  superficially,  by  the  anastomosing  branches  betwren  %l 
anterior  jugular  veins:  in  the  thorax,  it  is  covered  from  before  backwards  by 
first  piece  of  the  sterntim,  the  remains  of  the  thymus  ^land,  the  arch  of  the  ; 
the  innominate  and  left  carotid  arteries,  and  the  deep  cardiac  plexus.  It  lil 
upon  the  «LRSophagus,  which  is  directed  to  the  left,  near  the  arch  of  the  aortt^ 
lalerailij,  in  the  neck,  it  is  in  relntion  with  the  common  carotid  arteries, 
lateral  lobes  of  the  thyroid  glatid,  tho  inferior  thyroid  arteries,  and  recur 
laryngeal  nerves;  and,  in  the  fitorar,  it  lies  in  the  interspucc  between  the  pleun^J 
liaviu^i  tho  pneumogastric  nerve  on  each  &ide  of  it. 

The  Riffht  Bronchus,  wi<ler,  shorter,  and  more  horizontal  in  direction  than 
left,  ia  about  an  inch   in   length,  and  enters  the  right  lung,  opposite  the  founkl 
dor^ial  vertebra.     The  vena  a/ygos  archea  over  it,  from  behind;  and   the 
pulmonary  artery  lies  below,  and  then  in  front  of  it. 

The  Left  Bronchus  is  smaller,  more  oblique,  nnd  longer  than  the  right, 
nearly  two  inches  in  length.  It  enters  the  root  iif  (he  leit  lung,  opposite  the  fiftk] 
dorsal  vertebra,  about  an  iuch  lower  than  tbe  right  bronchus.  It  crosses  in  fnmil 
of  the  (esophagus,  the  thoracic  duct^  and  the  descending  aorta;  passes  beneath  Uitj 
arch  of  the  aorta,  and  has  the  left  pulmonary  artery  lying  at  first  above,  and 
in  front  of  it.  If  a  transverse  section 
is  mode  across  the  trachea,  a  short  36a. — Transverse  Suction  of  the  Traclus,  joii  | 
distance  al>ove  its  point  of  bifurcation,  a'^^^e  '*s  Bifurcation,  with  a  bird's  eje  newj 
and  a  bird  s  eye  view  taken  of  its  in-  ""^  ^^'®  interior. 
tLTior  (fig.  362),  the  sejvtum  placed  at 
the  bottom  of  this  tube,  septirating  the 
two  bronchi,  will  be  seen  to  occupy 
the  left  of  the  median  line,  as  wae  first 
shown  by  Mr.  Goodall,  of  Dublin,  so 
that  any  solid  body  dropping  into  the 
trachea,  would  naturally  be  directed 
towards  the  right  bronchus,  and  this 
tendency  is  undoubtedly  aided  by  the 

larger  size  of  this  tube,  as  compared  with  its  fellow.     This  fact  serves  to  explaia 
why  a  foreign  substance  in  the  trachea  generully  falls  into  the  right  broochus. 

The  trachea  is  composed  of  imperfect  cartilaginous  rings,  fibrous  membrmni*, 
muscular  fibres,  longitudinal  yellow  elastic  fibrrs,  mucous  membrane,  and  glaDdt* 
The  Cartilages  vary  from  sixteen  to  twenty  in  number:  each  forms  an  imper- 
fect ring,  which  Eurrounds  about  two-thirdsi  of  the  cyliuder  of  die  trachea,  heJi^ 
imperfect  behind,  where  the  tube  is  completed  by  fibrous  membrane.  The  carti- 
lages are  placed  horizontally  above  each  other,  separated  by  narrow  menibraoow 
intervals.  They  measure  about  two  lines  in  depth,  and  half  a  line  in  thickuMi. 
Their  outer  ^surfaces  are  flattened,  but,  internally,  they  are  convex,  from  bclJBig 
tliicker  in  the  middle  than  at  the  margins.  The  carlthiges  are  connected 
at  their  margins,  by  an  elastic  fibrous  inerabrane,  wliich  covers  l*oih  their 
and  in  the  space  betwecEi  their  extremities,  behind,  forms  a  distinct  laj 
pecnliur  cartilages  are  i\ve  tw^l  ivud  ib,e  last. 
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The  first  cartilage  Ib  hroatler  than  the  rest,  and  Bometimes  divided  at  one  end : 
it  is  connected  bjr  fibrous  membrBne  with  the  lower  border  of  the  cricoid  cartilage, 
with  which,  or  with  the  succeeding  cartihige  it  is  sometimea  blended. 

The  last  cartilage  is  thick  and  hroml  in  the  middle,  in  consequence  of  itd  lower 
border  bein^j  prt»li>ngL*d  downwards,  and,  at  tlie  same  time,  curved  bockwardfi,  at 
the  point  of  bifurcation  of  the  trachea.  It  terminates  on  each  side  in  an  imper- 
fect ring,  whicli  encloses  the  commencement  of  the  bronchi.  The  cartilage  above 
the  last,  is  somewhat  broader  than  the  rei!*t  at  ita  ceoire.  Two  or  more  of  the 
cartilages  often  unite,  partially  or  compk^ely,  and  are  sometiraea  bifurcated  at  their 
extremities.  They  are  highly  elastic,  and  eeldom  ossify,  even  in  advanced  life.  In 
tlie  right  bronchus,  the  cartilages  vary  in  number  from  six  to  eight;  in  the  left, 
from  nine  to  twelve.    They  are  shorter  and  narrower  than  those  of  the  trachea. 

The  Muscular  Fibres  are  disposed  in  two  layers,  longitudinal  and  transverse. 
The  longitudinal  fibres  are  the  most  external,  and  arise  by  minute  tendons  from 
the  termination  of  the  tracheal  cartihigea,  and  from  the  fibrous  membrane. 

The  transverge  fibres  (trachealis  muscle,  Todd  and  IJuwman)^  the  most  internal, 
form  a  thin  layer,  which  extends  transversely  between  the  ends  of  the  cartilages, 
at  the  posterior  part  of  the  tnichea.  The  muscular  fibres  are  of  the  unstriped 
variety. 

The  Elastic  Fibres  are  situated  beneath  the  mucous  membrane,  enclosing  the 
entire  cylinder  of  the  trachea;  they  are  uiost  abundant  at  its  posterior  part,  where 
they  are  collected  into  longitudinal  bundles. 

The  Mucous  Membrane  lining  the  lube  is  covered  with  columnar  ciliated  epi- 
thelium. It  is  continuous  above  with  that  of  the  larynx,  and  below  witli  that  of 
the  lungs. 

The  Tracheal  Glands  are  found  in  great  abundance  at  the  posterior  part  of 
the  trachea.  They  are  small!,  flattened,  ovoid  bodies,  placed  between  the  libroua 
and  muscular  coats,  each  furnished  with  an  excretory  duct,  which  opens  on  the 
surface  of  the  mucous  membrane.  Some  glands  of 'smaller  size  are  also  found  at 
the  sides  of  the  trachea,  between  the  layers  of  fibrous  tissue  connecting  the  ringn, 
and  others  immediately  beneath  the  mucous  coat.  The  secretion  from  these  glauda 
serves  to  lubricate  the  inner  surface  of  the  trachea. 

Vessels  and  Nerves,  The  trachea  is  supplied  with  blood  by  the  inferior  thyroid 
arteries.  The  veins  lerniinate  in  the  thyroid  venous  plexus.  The  nerves  are 
derived  from  the  pneumogastric  and  its  recurrent  branches,  and  from  the 
eynipathetic. 

Surgical  Anatomy.  The  air-nasfiage  may  be  opened  in  three  ditfereut  situations;  through 
the  crico-thyroid  membrane  (larttngotomif)^  through  the  cricoid  cartilage  aud  upper  riug 
of  the  trachea  {larmgo-trachtotomi/),  or  through  the  tracbea  below  the  isthmus  of  tho 
thyroid  gland  (tracftcotorni/).  The  atudeut  should,  therefore,  carefully  cousider  the  relative 
acatomy  of  the  air  tube  in  each  of  the^e  situations. 

Beneath  the  integument  of  the  laryngo-tracheal  region,  on  either  side  of  the  median 
line,  are  the  two  anterior  jugidar  veins.  Their  size  and  position  vary ;  there  ia  nearly 
rthvays  one,  and  frequently  two:  at  the  lower  part  of  the  neck  they  diverge,  passing 
beneath  the  Sterno-miiHtoid  musch's,  and  are  frequently  counectcd  by  a  transverse  com- 
unniicating  branch.  These  voina  should,  if  possible,  always  be  avoided  in  any  oiwration 
on  the  larynx  or  trachea.     If  cut  through,  considerable  haemorrhage  nccura. 

Beneath  the  cervical  fascia  are  the  Steruo-hyoid  and  Stem*.*- thyroid  muscles,  the  conti- 
guous edges  of  the  former  being  near  tho  median  line ;  and  beneath  these  muscles  the 
following  parte  are  met  with,  from  above  downwards :  the  thyroid  cartdage,  the  crico- 
thyroid membrane,  tho  cricoid  cartilage,  the  trache4^  and  the  iittbmua  of  the  thyroid 
gland. 

The  crico-thyroid  space  is  very  superficial,  and  may  be  easily  felt  l>enDath  the  skin  as 
a  depression,  about  an  inch  below  tne  pomum  Adami  ;  it  is  cnwaed  transversely  by  a 
emali  artery,  the  crico-thyroid,  the  division  of  which  is  seldom  accompanied  by  any 
troublesome  hmmorrhage. 

The  isthmus  of  the  thyroid  gland  usually  crosses  the  second  and  third  rings  of  the 
trachea  ;  above  it,  is  found  a  large  tninaverse  communicating  branch  between  the  superior 
thyroid  veins,  an»l  tho  islhuiua  is  covpred  by  a  venous  plexus,  lumiwd  between  tho  thyroid 
xdns,  of  opposite  siiles  On  the  i»ides  of  the  thyroid  gtaml,  and  below  it,  the  veins 
converge  to  a  single  mediaii  vesael,  or  to  i  wo  trunks  which  deacvnd  iilong  tho  raiidl!4.vv  Lva«. 
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of  the  front  of  the  trachea,  to  opea  into  the  innominate  veins  by  valued  orificea.     In  tht 
infant,  the  thymiiB  gland  ascenda  a  variable  ilistaace  along  the  front  of  the  trachea:  ■ 
the  innominate  artery  crosses  this  tube  obliquely  at  the  root  of  the  neclc,  from  Ml 
right.    The  arteria  thyroidea  ima,  when  that  vessel  exists,  pASSee  from  below  ttpvu 
along  the  front  of  the  trachea.   The  upper  part  of  the  trachea  hea  comparatively  superficial 
but  the  lower  part  passes  obliquely  downwards  and  backwarda,  ao  as  to  be  deeply 
between  the  converging  Sterno-mastoid  muscles.     In  the  child,  the  trachea  la  t 
more  deeply  placed,  and  more  moveable  than  in  the  adult.    In  fat,  or  ahort-neckod 
or  in  those  in  whom  the  musclea  of  the  neck  are  prominently  developed,  the  traohea  is 
more  deeply  placed  than  in  the  oppoeite  conditions. 

Sfij.— Surgiofid  Anatomy  of  Laryngo-Trachoal  Region. 
In  the  Infant. 


Prmc^tkyi-ifid^^ 


From  these  observations,  it  must  be  evident  that  laryngolomy  is  anatomically  the  moit 
simple  operation,  can  moat  readily  be  i>erformed,  and  should  always  be  preferred  iHm 
particular  circumstancea  do  not  render  the  operation  of  tracheotomy  absolutely  ueoeanry. 
The  operation  is  performed  thuB :  The  head  being  thrown  back  and  steadied  by  aa 
assistant,  the  finger  is  passed  over  the  front  of  the  neck,  and  the  crioo-thyroid  defiresaita 
felt  for.  A  vertical  incision  Is  then  made  through  the  skio,  in  the  middle  line  over  this 
spot,  and  the  crico-thyroid  membrane  is  dividwl  to  a  safficient  extent  to  allow  of  Iba 
introduction  of  a  large  curved  tube.  The  crico-thyroid  artery  ia  the  only  rmmd  <£ 
importance  crossing  this  space.  If  it  should  be  of  large  size,  its  division  might  jirodtiee 
troublesome  haemorrhage. 

Zarynffo-traeheotomVf  anatomically  considered,  is  more  dangerous  than  tracheotomy,  on 
account  of  the  small  interspace  between  the  cricoid  cartilage  and  the  isthmos  of  tb* 
thyroid  inland :  the  communicatiag  branches  between  the  superior  thyroid  veins,  whioh 
cover  this  sjvot,  can  hardly  fail  to  be  divided  ;  and  the  greatest  oare  will  not,  in  soot 
cases,  prevent  the  division  of  part  of  the  thyroid  isthmus.  If  either  of  these  structurea  it 
divided,  the  hfflmorrhage  may  be  considerable. 

Tracheotomy  below  the  isthmus  of  the  thyroid  gland  is  performed  thus:  The  head 
being  thrown  back  and  steadied  by  au  assistant^  an  incision,  an  inch  and  a  half  or  tt»o 
inches  in  length,  is  made  through  the  skin,  in  the  median  line  of  the  neck,  from  a  UtUs 
below  the  cricoid  cartilage,  to  the  top  of  the  sternum.  The  anterior  jugular  veins  aboold 
be  avoided,  by  keeping  exactly  in  the  median  line;  the  deep  fascia  should  then  be  divid«<lk 
and  the  contiguous  borders  of  the  Sterao-byoid  musclea  separated  from  each  other.  A 
quantity  of  loose  areolar  tissue,  containing  the  inferior  thyroid  veins,  must  then  be  separated 
from  the  front  of  the  trachea,  with  the  handle  of  the  scalpel ;  and  when  Uxe  trachea  iav^ 
exposed,  it  should  be  opened  by  inserting  the  knife  into  it,  dividing  two  or  three  of  il» 
rings  from  below  upwards.  It  is  a  matter  of  the  greateat  importance  to  reetrain,  if  poasibla 
oil  Tiicmorrhage  before  the  tube  is  opened  ;  otherwise,  blood  may  pass  into  the  tnignf^anff 
BuS\/c&Ui  the  patieut. 
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The   PLElTRiE, 

Each  lung  is  invested,  upon  its  external  surface,  by  an  exeoedingly  delicate 
Berous  raerabruiie,  the  pleura,  which  encloses  the  organ  as  far  as  its  root,  and  is 
tJien  reflected  upon  the  inner  surface  of  the  thorax.  The  portion  of  the  serous 
membrane  investing  the  surface  of  the  lung  is  called  the    pleura  putmofialis 

364, — ^A  Transverse  Section  of  the  Thorax^  showing  the  relative  Position  of  the  Viscera, 
and  the  Reflections  of  the  Pleuro&. 


t^ItkrfmU  Vi 
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(visceral  layer  of  pleura);  whilst  that  which  lines  the  inner  surface  of  the  chest  is 
called  the  pleura  costalis  (parietal  layer  of  pleura  J.  The  interspace  or  cavify 
between  these  two  layers  is  called  the  cavify  of  the  pleura.  Each  plenra  is 
therefore  a  shut  sac,  one  occupybg  the  right,  the  other  the  left  half  of  the  thorax ; 
and  they  are  perfectly  separate,  not  communicating  with  each  other.  The  two 
pleursE  do  not  meet  in  the  middle  line  of  the  chest,  excejjting  at  one  point  in 
front;  an  interspace  being  left  between  them,  which  contains  all  the  viscera  of 
the  thorax,  excopting  the  lungs:  this  is  the  mediastiuttm. 

Refiedtions  of  the  pleura  (fig.  364).  Commencing  at  the  sternum,  the  pleura 
passes  outwards,  covers  the  costal  cartilages,  the  inner  surface  of  the  ribs  and 
Intercostal  muscles,  and  at  the  back  of  the  thorax  i)as8es  over  the  thoracic 
ganglia  and  their  branches,  and  is  reflected  upon  the  sides  of  the  bodies  of  the 
verlebrffi,  where  it  is  separated  by  a  narrow  interspace  from  the  opposite  pleura, 
the /M?j/erior  Ptedifisiinum.  From  the  verti^bral  column,  the  pleura  passes  to  the 
Bide  of  the  pericardium,  wliich  it  covers  to  a  slight  extent;  it  then  covers  the 
liack  part  of  the  root  of  the  lung,  from  the  lower  border  of  which  a  triimgular 
fold  descends  vertically  by  the  side  of  the  posterior  mediajstinum  to  the  Diajdiragm, 
This  fold  is  the  broad  ligament  of  the  lung,  the  Iti^amentum  iattfm  pulmonis,  and 
serves   to  retain   the  lower  puj-t  of  that   tirgnn   in   position.     From  the  root^  \\x& 
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pleura  may  be  traced  over  tLe  convex  surface  of  the  luug,  the  sammU  and 
and  alao  over  the  sides  of  the  fissures  between  the  lobes.  It  clivers  its  antcrii 
Biirface,  and  the  front  paitof  its  root,  and  is  reflected  upon  the  side  of  the  pcrin 
dium  to  the  inner  surface  of  the  sternum.  Below,  it  covers  the  upper  surface  of 
the  Diaphragm.  Ahove^  its  a[K;x  projects,  in  tlie  form  of  a  cul-de-sac,  thruagh  ilia 
superior  openiog  of  the  thorax  into  the  neck,  extending  about  an  inch  aWve  the 
margin  of  the  liist  rib,  and  receives  the  Rummit  of  the  corresponding  lung:  thtfl 
sac  is  strengthened,  according  to  Dr.  Sibson,  by  a  dome-like  expansion  of  faacii^. 
derived  from  the  lower  part  of  the  Scaleui  muscles. 

A  little  above  the  middle  of  the  aternum,  the  contiguous  surfaces  of  the  two 
pleurae  are  sometimes  in  contact  for  a  slight  extent;  hut  alx)ve  and  below  this 
point,  the  interval  left  between  them  forms  the  anterior  mediastinum. 

The  inner  surface  of  the  pleura  is  Bmooth,  polished,  amJ  moistened  by  a  seroos 
fluid:  its  outer  surface  is  intimately  adherent  to  the  surface  of  the  lun^,  and 
to  the  pulmonary  vesselB  as  tliey  emerge  from  the  pericardium;  it  is  al»o 
adherent  to  the  upper  surface  of  the  Diaphrao:m;  throughout  the  rest  of  it* 
extent,  iL  is  somewhat  thicker,  and  way  be  separated  from  the  adjacent  parts  with 
extreme  facility. 

The  right  pleural  sac  is  shorter,  wider,  and  reaches  higher  in  the  neck  than  the 
left. 

Vessels  and  Nerves.  The  arteries  of  the  pleura  are  derived  from  the  intercostal, 
the  internal  mammary,  the  phrenic,  inferior  thyroid,  thymic,  pericardiac,  and 
bronchial.  The  treins  correspond  to  the  arteries.  The  lymphatics  are  very 
numerous.  The  nerves  are  derived  from  the  phrenic  and  sympathetic  (Lusciika). 
Kiilliker  states  that  nerves  accompany  the  ramifications  of  the  bronchial  arleriee 
in  the  pleura  pulmon^jdis. 


Mediastinum. 


The  mediastinum  is  the  space  left  in  the  median  line  of  the  chest  by  tl»e  non- 
approximation  of  the  two  pleurffi.  It  extends  from  the  eternum  in  front  to  ihc 
spine  behind,  and  contains  all  the  viscera  in  the  thorax,  excepting  the  lung*. 
The  mediastinum  la  subdivided,  for  convenience  of  description,  into  the  anterior, 
middle,  and  posterior. 

The  anterior  mediastinum  is  bounded  in  front  hy  the  sternum,  on  each  side  bf 
the  pleura,  and  behind  by  the  pericardium.  Owing  to  the  oblique  position  of  the 
heart  towards  the  left  side,  this  space  is  not  parallel  witli  the  sternum,  but  direcl4jd 
obliquely  from  above  dowmvarils,^  and  to  the  left  of  the  median  line;  it  is  broad 
below,  narrow  above,  very  narrow  opposite  the  second  piece  of  the  stemora,  th« 
contiguous  surfaces  of  the  two  plcune  being  occasionally  united  over  a  eroall 
space.  The  anterior  mediaattnum  contains  the  origins  of  the  Stemo-hyoid  and 
Steruo-thyroid  muscles,  the  Triangularis  stern i,  the  internal  mammary  ve^sscU  of 
the  left  side,  the  remains  of  the  thymus  ghuni,  mid  a  quantity  of  loose  nreoUr 
tissue,  in  which  some  lymphatic  vessels  are  found  ascending  from  tlie  convex 
surface  of  the  liver, 

The  middle  medittstinum  is  the  broadest  past  of  the  interpleural  spacer  It 
contains  tlic  heart  enclosed  in  the  pericardium,  the  tisccnding  aorta,  the  superior 
vena  cava,  the  bifurcation  of  the  trachea,  the  pulmonary  arteries  and  veins  and 
the  phrenic  nei'ves. 

The  posterior  mediastimim  is  an  irregular  triangular  space,  running  parallel 
with  the  vertebral  column;  it  is  bounded  in  front  by  the  pericardium  and  ro4»ta  of 
the  lungs,  behind  hy  the  vertebral  column,  and  on  either  side  by  the  pleura.  Il 
contains  the  descending  aorta,  the  greater  and  lesser  azygos  veins  and  su|*erior 
intercostal  vein,  the  pneuniogastric  and  splanchnic  nerves,  the  oesophagus 
thoracic  duct,  and  eomo  lymphatic  glands. 
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Thb  Lungs. 

The  lungs  are  the  essential  orgnns  of  respiration  ;  they  are  two  in  Dumber, 
placed  one  io  each  of  the  lateral  cavities  of  the  ehest,  separated  from  eafch  other 
by  the  heart  and  other  contents  of  the  mediastinum.  Each  lung  is  conical  In 
shape,  and  presents  for  examination  on  apex,  a  base,  two  borders,  and  two 
Burfttces  (see  tig.  35 1,  p.  662). 

The  apex  farmd  a  tiiperinr^  cone,  which  extends  into  the  root  of  the  neck,  about 
an  inch  to  an  inch  and  a  half  above  the  level  of  the  first  rib. 

The  base  is  broad,  CQiiciive,  and  rests  upon  the  convex  surface  of  the  Diaphragm; 
its  circumference  is  tliiu,  and  fits  into  the  space  between  the  lower  ribs  and  the 
costal  attachment  of  the  Diaphragm,  extending  lower  down  externally  and  behind 
than  in  front. 

The  external  or  thoracic  surface  is  smooth,  convex,  of  considerable  extent, 
and  corresponds  to  the  form  of  the  cavity  of  the  chest,  being  deeper  behind  than 
in  front. 

The  inner  surface  is  concave.  It  presents,  in  front,  a  depression  corresponding 
to  the  convex  surface  of  the  pericardium,  and  behind,  a  deep  fissure  (the  hilum 
pulmonis),  which  gives  attachment  to  the  root  of  the  lung. 

365,— Front  View  of  the  Heart  and  Lungs. 


DfHiAt  Ariertetnt 


The  posterior  border  is  rounded  and  broad,  and  is  received  in  the  deep  con- 
cavity on  either  side  of  the  spinal  column.  It  is  much  longer  than  the  anterior 
border,  and  projects  below  between  the  ribs  and  the  Diaphragm. 

The  anterior  border  is  thin  and  eharp,  and  overlaps  the  front  of  the  peri- 
cardium. 
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The  anterior  border  of  the  right  lun^  corresponds  to  the  median  line  of  { 
etemum,  and  is  in  contact  with  its  follow,  the  pleural  being  interposed,  as  low 
tlio  fourth  costal  cartilufje;  below  this,  ilie  contiguous  borders  are  separated  by  *o 
irregularly  shaped  interval,  forniod  at  the  expense  of  the  anterior  border  of  the 
left  lung,  and  correspond inp;  to  which  the  pericardium  is  exposed. 

Each  lunf^  is  divided  into  two  lobes,  an  upper  and  lower,  by  a  long  and  deep 
fipsure,  which  extends  from  the  upper  part  of  the  posterior  bonier  of  the  organ, 
about  three  inches  from  its  apex,  downwards  and  forwards  to  the  lower  part  of 
its  anterior  border.  This  fissure  penetrates  nearly  to  the  root.  In  tlic  ripht  lung 
the  upper  lobe  is  partially  divided  by  a  second  and  shorter  fisfsure,  which  extends 
from  the  middle  of  the  precedinpj,  forwards  and  upwards,  (o  the  anterior  margin 
of  the  organ,  marking  offn  small  triangular  portion,  the  middle  Iol>e. 

The  riff  fit  lung  is  the  largest;  it  is  bronder  than  the  left,  owing  to  the  inclin- 
ation of  the  heart  to  tlie  left  side;  it  is  also  shorter  by  an  inch,  in  conseqaenoe^if 
the  Diaphragm  rising  higher  on  the  right  side  to  accommodate  the  Urer.  Tlie 
right  lung  has  also  three  lobes. 

The  left  lung  is  smaller,  narrower,  and  longer  than  the  right,  and  haa  only 
two  lobes. 

A  little  above  the  middle  of  the  inner  surface  of  each  lung,  and  nearer  its  pes* 
terior  than  its  anterior  border,  is  its  root,  by  which  the  bing  is  connected  to  the 
heart  nnd  the  trachea.  The  root  is  formed  by  the  bronchial  tube,  the  pulmonary 
arleiy,  the  pulmonary  veins,  the  bronchial  arteries  and  veins,  the  pulmonary 
plexus  of  nerves,  lymphatics,  bron^'hial  glands,  and  areolar  tissue,  all  of  which 
are  enclosed  by  a  reflection  of  the  pleura.  The  root  of  the  right  lung  lies 
behind  the  superior  cava  nnd  upper  part  of  the  right  auricle,  and  below  the  vent 
azygos.  That  of  the  left  lung  passes  beneath  the  arch  of  the  aorta,  and  in  front 
of  the  deseending  aorta;  the  phrenic  nerve  and  the  anterior  pulmonary  plexus 
lie  in  front  of  each,  and  the  pncuraogastric  and  posterior  pulmonary  plexoi 
behind  eaeh. 

The  chief  stnictures  composing  t!ie  root  of  each  lung  are  arranged  in  a  Bimilar 
manner  from  before  backwards  on  both  sides,  viz. :  the  pulmonary  veins  mo«t 
anterior;  the  pulmonary  artery  in  the  middle;  and  tlie  bronchus,  together  with 
the  bronchial  vessels,  behind.  From  above  downwards,  on  the  two  sides,  their 
arrangement  differs,  thus : 

Ou  the  right  side,  their  position  is,  bronchus,  pulmonary  artery,  pulmonary 
veins;  hut  on  the  left  side,  their  position  is,  pulmonary  artery,  bronchus,  pulmonary 
veins;  whieh  is  accounted  for  by  the  bronchus  being  placed  on  a  lower  level  od 
the  left  than  on  the  right  side. 

The  iceiff/ii  of  both  lungs  together  is  about  forty-two  ounces,  the  right  brag 
being  two  ounces  heavier  than  the  left;  but  much  variation  is  met  with  according 
to  the  amount  of  blood  or  serous  fluid  they  may  contain.  The  lungs  are  bMrior 
in  the  male  than  in  the  female,  their  proportion  to  the  body  being,  in  the  forniav 
as  I  to  37,  in  the  latter,  as  I  to  43.  The  specific  gravity  of  the  lung  tissue  varies 
from  345  to  746,  water  being  1000. 

The  voiotir  of  the  lungs  at  birth  ia  of  a  pinkish  white;  in  adult  life,  mottled  in 
patches,  of  a  dark  slate  colour;  and,  as  age  advances,  this  mottling  assimxfl  a 
dark  black  colour.  The  colouring  matter  consists  of  granules  of  a  carbooaceoos 
substance,  deposited  lu  the  areolar  tissue  near  the  surface  of  the  organ.  It 
increases  in  ijuantity  as  age  advances,  nnd  is  more  abundant  in  males  than  in 
females.  The  posterior  border  of  the  lung  is  usually  darker  than  the  anterior. 
Tlio  surface  of  the  lung  is  smooth,  shining,  and  marked  out  into  numerona  poly* 
hedral  spaces,  Indicating  the  lobules  of  the  organ:  the  area  of  each  of  tbeae  spMCt 
is  crossed  by  numerous  lighter  lines. 

The  substance  of  the  lung  is  of  a  light,  porous,  spongy  texture;  it  floats  in 
water,  and  crepitates  when  handled,  owing  to  the  presence  of  air  in  the  tissue; 
it  ia  also  highly  elastic;  hence  the  collapsed  state  of  these  organs  when  they  an 
removed  from  the  closed  cavvVy  of  tbe  thorax. 
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Structure.  The  lungs  are  composed  of  an  external  serous  coat,  a  subserous 
areolar  tissue,  and  the  pulmonary  substance  or  parenchyma. 

The  serous  coat  is  derived  tVoni  the  pleura;  it  is  thin,  transparent,  and  invests 
the  entire  organ  as  far  as  the  root. 

The  subserous  areolar  tissue  contains  a  large  proportion  of  elastic  fibres;  it 
invests  the  entire  surface  of  the  lung,  and  extends  inwards  between  the  lobules. 

The  parenekt/mn  is  composed  of  lobules,  whieh,  although  closely  connected 
together  by  an  ioterIol>ular  areolar  tissue,  are  quite  distinct  from  one  another,  and 
are  easily  separable  in  the  fictus.  The  lobules  vary  in  size;  those  on  the  surface 
are  large,  of  a  pyramidal  form,  the  base  turned  towards  the  surface;  those  in  the 
interior  smaller,  and  of  various  forms.  Each  lobule  is  composed  of  one  of  the 
ramifications  of  the  brouehtal  tube  and  its  terminal  air-cells^  of  the  rnmifications 
of  the  pulmonary  and  bronchial  vessels,  lymphatics,  and  nerves:  all  of  these 
stmcturcs  being  connected  together  l>y  areolar  fibrous  tis'sue. 

The  bronchus^  upon  entering  the  substance  >»f  the  lung,  divides  and  subdivides 
dichotomously  throughout  the  entire  organ.  Sometimes  three  branches  arise 
together,  and  occasionally  Bmall  lateral  branches  are  given  off  from  the  sides  of  a 
main  trunk.  Each  of  the  sraaller  subdivisions  of  the  bronchi  enters  a  pulmonary 
lobule  (lobular  bronchial  tuljc),  and^  again  subdividing,  ultimately  terminates  in 
the  intercellular  passages  and  air-celis  of  which  the  lobule  is  composed.  Within  the 
lungs  the  bronchial  tubes  are  circular,  not  flattened,  and  their  constituent  elements 
present  the  following  peculiarities  of  structure. 

The  cartilages  are  not  imperfect  rings,  but  consist  of  thin  lamina?,  of  varied 
form  and  size,  scattered  irregularly  along  the  sides  of  the  tube,  being  most  distinct 
at  the  points  of  division  of  the  bronchi.  They  may  be  traced  into  tubes,  the  dia- 
meter of  which  is  only  one-fourth  of  a  line.  Beyond  this  pointy  the  tubes  are  wholly 
membranous.  The  fibrous  coat,  and  longituilinal  elastic  fibrei»,  are  continued  into 
the  smallest  ramifications  of  the  bronchi.  The  muscular  comt  is  disposed  in  (he 
form  of  a  continuous  layer  of  annular  tibres,  which  may  be  traced  upon  the  smallest 
bronchial  tubes:  they  consist  of  the  unstrijied  variety  of  muscular  fibre.  The 
mucous  membrane  lines  the  bronchi  and  its  ramifications  throughout,  and  is  covered 
with  columnar  ciliated  epithelium. 

According  to  the  observations  of  Mr.  Rainey,*  the  lobular  bronchial  tubes,  on 
entering  the  substance  of  the  lobules,  divide  and  subdivide  from  four  to  nine  times, 
according  to  the  size  of  the  lobule,  continuing  to  diminish  in  size  until  they  attain 
A  diameter  of  3^  th  to  -jLth  of  an  inch,  Tiiey  then  become  changed  in  structure, 
losing  their  cylindrical  form,  and  are  continued  onwards  as  irregular  passages 
(intercelJular  passages,  Kainey^ — air-sacs,  Waters),  through  the  substance  of  the 
lobule,  their  sides  and  extremities  being  closely  covered  by  numerous  saccular 
dilatations,  the  air-cells.  This  arrangement  resemblt's  most  closely  the  naked  eye 
appearances  observed  in  the  reticulated  structure  of  the  lung  of  the  tortoise,  and 
other  reptilis.  Opinions  have  ditlered  as  to  the  existence  of  communications  or 
anastomoses  between  the  inter-cellular  passages,  or  air-sacs.  According  to  the 
most  recent  authority.  Dr.  Waters,|  these  air-sacs^  as  he  terms  them,  are  arranged 
in  groups,  or  Mobulettes'  of  five  or  six,  which  spring  from  the  tet-minal  dilatatioa 
of  a  single  bronchial  tube,  but  have  no  other  communication  with  each  other,  or 
with  neigh ijouring  lobulettes,  than  that  which  is  atforded  by  their  common  con- 
nexion with  the  bronchial  tubes. 

The  air-cellsy  or  alveoli  (Waters),  are  small,  polyhedral,  alveolar  recesses, 
separated  from  each  other  by  thin  septa,  and  communicating  freely  with  the  inter- 
cellular passages.  They  are  well  seen  on  the  surface  of  the  lung,  and  vary  from 
j^,^th  to  ^th  of  an  inch  in  diameter;  being  largest  on  the  surface,  at  the  thin 
borders,  and  at  the  apex;  and  smallest  in  the  interior. 

At  tlie  termination  of  the  bronchial  tubes,  in  the  intercellular  passagea,  their 
constituent  elements  become  changed:  their  walls  are  formed  by  an  interlacing  of 

♦  Mcdico-Chirurgical  Transactions^  vol.  xxviiL  184.5. 

t  *7%«  AncUomj/  of  the  Human  Lung*  i860,  ^^.  \"^t — \s><a' 
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the  longitudinal  elastic  bundles  with  fibrous  tissue;  the  muscular  fibres  disai: 
and  tlie  mucous  membrane  becomes  thin  iuid  delicate,  and  lined  with  a  lajer 
squamous  epithelium.     The  latter  membrane  lines  the  air-cells,  and  ibrms  by  it4 
reduplications  the  septa  intervening  between  them. 

The  Pulmonnry  Artery  conveys  the  venous  blood  to  the  lunge:  it  diTidcs 
into  branches  which  accompany  the  bronchial  tubes,  and  terminates  in  a  d^M 
capillary  network  upon  the  Avails  of  the  intercellular  passages  and  air-cella. 
From  this  network,  the  radicles  of  the  pulmonary  veins  arise;  coale-scin^  int<»  llfg* 
branches,  they  accompany  the  arteries,  and  returo  the  blood,  purified  bj  itt , 
passage  through  the  capillaries,  to  the  left  auricle  of  the  heart.  In  the  lung,  the  I 
branches  of  tlie  pulmonary  artery  are  usually  above  and  io  front  of  a  bronchial 
tube,  the  vein  below. 

The  Pulmonanf  Capillaries  form  plexuses  which  lie  immediately  beneaUi  ih^  I 
mucous  membrane,  on  the  walla  and  septa  of  the  air-cells,  and  upon  the  walls  of] 
the  intercellular  passages^     In  the  septa  between  the  cells,  the  capilbiry  network  . 
forms  a  single  layer.     The  capillaries  are  very  minute,   the  mesljcs  being  oaif  | 
slightly  wider  than  the  vessels:  their  walls  are  also  exceedingly  thin.    The  TOtadi 
of  ncighbouriug  lobules  are  distinct  from  each  other,  and  do  not  anastomose;  and, 
according  to  Dr.  Waters,  those  of  the  separate  groups  of  intercellular  pasaage«,  or 
air-sacs  (which  groups  he  denominates  lobulettes),  are  also  independent;  »o  tliat  i 
in  the  septa  between  two  adjoining  lobulettes,  there  would  be  a  double   layer  of 
ciipillaries,  one  layer  belonging  to  each  of  the  adjacent  air-sacs,  or  intercellular 
passages.     If  this  is  really  the  arrangement  of  the  vessels,  it  would  follow,  th»t 
in  the  septa  between  the  air-cells  (or  alveoli),  the  blood  in  the  capillaries  would 
be  exposed  on  all  sides  to  the  action  of  the  air,  since  it  is  circulating  in  a  stQgit 
layer  of  vessels,  which  is  iu  contact  with   the  membrane  of  the  air-paeeagee  m 
both  sides;  but  that,  in  the  septa  between  the  intercellular  passages  (or  air-SMi) 
the  blood  in  the  double  layer  of  capillaries  will  be  in  contact  with  the  air  on  one 
side  only. 

The  Bronchial  Arteries  supply  blood  for  the  nutrition  of  the  lung:  they  ars 
derived  from  the  thoracic  aorta,  and,  accompanying  the  bronchial  tubes,  are  dis- 
tributed to  the  bronchial  glands,  and  upon  the  walls  of  the  larger  bronchial  tubes 
and  pulmonary  vessels,  and  terminate  in  the  deep  bronchial  veins.  Other*  are 
distributed  in  the  interlobular  areolar  tissue,  and  terminate  partly  in  the  deep, 
partly  in  the  superlicia),  bronchial  veins.  Lajitiy,  some  ramify  upon  the  walls  of 
the  smallest  bronchial  tubes,  and  terminate  in  the  pulmonary  veins. 

The  Sitperjicial  and  Deep  Bronchial  Veins  unite  at  the  root  of  the  lung,  and 
terminate  on  the  right  sido  iu  the  vena  azygos ;  ou  the  left  side,  in  the  superior 
intercostal  vein. 

According  to  Dr.  Waters,  the  bronchial  veins  do  not  exist  within  the  proper 
substance  of  the  lung,  but  commence  at  or  near  the  root  of  the  lung,  by  braodMi 
which  lie  on  the  large  hronchial  tultcs.  lie  also  denies  that  the  bronchial  ut«riee 
contribute  to  the  formation  o(  the  pulmonary  plexua,  believing  that  the  commuoi- 
cation  between  the  bronchial  and  pulmonary  system  of  vessels  takes  place  in  the 
pulmonary  veios.  If  this  view  be  correct,  almost  the  whole  of  the  blood  carried 
hy  the  bronchial  arteries  must  be  returned  to  the  heart  by  the  pulmonary  vetns, 
and  thus  the  great  mass  of  pure,  or  arterial,  blood  which  is  carried  by  the  pohno- 
nary  veins,  would  be  adulterated  by  a  small  quantity  of  carbonized  or  venous 
Idood,  which  has  passed  through  the  bronchial  circulation. 

The  Lifmphatics  consist  of  a  superticial  and  deep  set:  they  terminate  at  the 
root  of  the  lung,  in  the  bronchial  glands. 

Nerves.  The  lungs  are  supplied  from  the  anterior  and  posterior  palmoosfj 
plexuses,  formed  chiefly  by  branches  from  the  ^ympatlietic  and  pneumogastric 
The  filaments  from  these  plexuses  accompany  the  bronchial  tubes,  upon  which  tkcj 
are  lost.     Small  ganglia  are  found  upon  these  nerves. 
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TnYROiD  Gland. 


The  tlijToid  gland  hears  much  resemblance  in  structure  to  other  glandular 
organs,  and  is  usually  classified  together  with  tho  thynma,  supra-renal  j^lands,  and 
spleen,  under  the  head  of  ductless  glands^  since  it  has  no  excretory  duct.  Its 
function  is  unknown,  but,  from  its  situation  in  connection  with  the  trachea  and 
larynx,  the  thyroid  body  ia  usually  described  with  those  organs,  although  it  takes 
no  part  in  the  function  of  respiration*  It  is  situated  at  the  upper  part  of  tho 
trachea,  and  consists  of  two  lateral  lobes,  placed  one  on  each  side  of  that  tube, 
and  connected  together  by  a  narrow  transverse  portion,  the  isthmus. 

Its  anterior  surface  is  convex,  and  covered  by  the  Sterno-hyoid,  Sterno-thyroid, 
and  Omo-hyoid  muscles. 

Its  lateral  surfaces^  also  convex,  lie  in  contact  with  the  eheath  of  the  common 
carotid  artery. 

Its  posterior  sttrface  is  concave,  and  embraces  the  trachea  and  larynx.  The 
posterior  borders  of  the  gland  extend  as  far  back  as  the  lower  part  of  the 
pharynx. 

The  thyroid  is  of  a  brownish  red  colour.  Its  weight  varies  from  one  to  two 
ounces.  It  is  larger  in  females  than  in  males,  and  becomes  slightly  increased  in 
size  during  menstruation.  It  occasionally  becomes  enormously  hyijortrophied, 
constituting  the  disease  called  bronchocele,  or  goitre.  Each  lobe  is  somewhat 
conical  in  shape,  about  two  inches  in  length,  and  three-quarters  of  an  inch  in 
breadth,  the  right  lobe  being  rather  the  larger  of  the  two. 

The  isthmus  connects  the  lower  third  of  the  two  lateral  lobes :  it  measures 
about  half  an  inch  in  breadth,  and  the  same  in  depth,  and  usually  covers  the 
fiecond  and  third  rings  of  the  trachea.  Its  situation  presents,  however,  many 
variations,  a  point  of  importance  in  the  operation  of  tracheotomy.  Sometiniea  the 
isthmus  is  altogether  wanting. 

A  third  lobe,  of  conical  shape,  called  the  pi/ramidy  occasionally  arises  from  the 
left  side  of  tho  upper  part  of  the  isthmus,  or  from  the  left  lobe,  and  ascends  as 
high  as  the  hyoid  bone.  It  is  occasionally  quite  detached,  or  divided  into  two 
part«,  or  altogether  wanting. 

A  few  muscular  bands  are  occasionally  found  attached,  above,  to  the  body  of 
the  hyoid  bone,  and  below,  to  the  isUiraua  of  the  gland,  or  its  pyramidal  process. 
These  form  a  muscle,  which  was  named  by  Soemmering,  tho  Levator  glandulte 
tkffroideiF. 

Strdctuke.  The  thyroid  consista  of  numeroua  minute  closed  vesicles,  composed 
of  a  homogeneous  membrane,  enclosed  in  a  dense  capillary  plexus,  and  connected 
together  into  imperfect  lobules,  by  areolar  tissue.  These  vesicles  are  spherical 
or  oblong,  perfectly  distinct,  and  contain  a  yellowish  fluid,  in  which  are  found 
floating  numerous  'dotted  corpuscles'  and  cells.  The  fluid  coagulates  by  heat  or 
alcohol,  but  preserves  its  transparency.  In  the  foetus,  and  in  young  subjects,  the 
corpuscles  lie  in  a  single  layer,  in  contact  with  the  inner  surface  of  these  cavities, 
and  become  detached  during  the  process  of  growth. 

Vessels  and  Nerves.  The  arteries  supplying  the  thyroid,  are  the  superior  and 
inferior  thyroid,  and  sometimes  an  additional  branch  from  the  arteria  iunominata, 
which  ascends  from  this  vessel  upon  the  front  of  the  trachea.  The  arteries  are 
remarkable  for  their  large  size  and  frequent  anastomoses.  Tlie  veins  form  a 
plexus  on  the  surface  of  the  gland^  and  on  the  front  of  the  trachea,  from  which 
arise  the  superior,  middle,  and  inferior  thyroid  veins ;  the  two  former  terminating 
in  the  internal  jugular,  the  hitter  in  the  vena  innominnta.  The  lymphatics  are 
numerous,  of  targe  size,  and  terminate  in  the  thoracic  and  right  lymphatic  ducts. 
The  nerves  are  derived  from  the  pneumogastric,  and  from  the  middle  and  inferior 
cervical  ganglia  of  the  sympathetic. 
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Chemical    Composition.    Tbe   thyroid   gland   consists  of   albumen,   triiceft  of 

pelatine,  stearine,  oleine,  extractive  matter,  alknline,  and  earthy  salts,  and  wtXet, 
The  salts  are  chloride  of  eodium»  alkaline  sulphate,  phosphate  of  potash,  lirae, 
inagnesia,  and  a  trace  of  oxide  of  iron. 


Thymus  Gland. 

Tho  thymus  gland  presents  much  resemblance  in  structure  to  other  glanduUir 
organs,  and  is  another  of  the  organs  denominated  ductless  glands. 

The  thymus  gland  is  a  temporary  organ^  attaining  its  full  size  at  the  end  of  the 
second  year,  when  it  ceases  to  grow,  and  gradually  dwindles,  until,  at  puberty,  it 
has  almost  disappeared-  If  examined  when  its  growth  is  most  active,  it  will  be 
found  to  Ci'usit^t  of  two  lateral  lobes,  placed  in  close  contact  along  the  middle  lllMi» 
Bituuted  partly  in  the  anterior  mediaiitiuum,  partly  in  the  neck,  and  exlwkllttg 
from  the  fomlli  costal  cartilage  upwiu"de,  as  high  as  the  lower  border  of  ihf 
thyroid  gland.  It  is  covered  by  the  sternum,  and  by  the  origins  of  the  Sterno- 
hyoid and  Stemo-thyroid  muscles,  la  the  mediastinum,  it  rests  upon  the  pericjir- 
dium  being  separated  from  the  arch  of  the  aorta  and  great  vessels,  by  the  thoracic 
fascia.  In  the  neck,  it  lies  on  the  front  and  sides  of  the  trachea,  behind  the 
Steruo-hyoid  and  Sterno-thyroid  muscles.  The  two  lobes  generally  differ  in 
eize:  they  are  occasioniilly  united,  so  as  to  form  a  single  mat^s ;  and  eomeliiut^ 
eeparated  by  an  intermediate  lobe.  The  thymus  is  of  a  i>inkish-gray  colour,  euTu 
and  lobulated  on  its  surfaces.  It  is  about  two  inches  in  length,  one  and  a  half  n 
breadth,  below,  and  about  three  or  four  lines  in  thickness.  At  birth,  it  weight 
about  half  au  ounce. 

Structure.  Each  lateral  lobe  is  composed  of  numerous  lobules,  held  together  by 
delicate  areolar  tissue ;  the  entire  gland  being  enclosed  in  an  investing  capenle  «£ 
a  similar,  but  denser  structure.  The  primary  lobules  vary  in  size  from  a  pia'i 
head  to  a  small  pea.  Each  lobule  contains,  in  its  interior,  a  small  cavity,  which 
13  surrounded  with  smaller  or  aecondaiy  lobules,  also  hollow.  The  cavities  of  the 
secondary  and  primary  lobules  communicate;  those  of  the  latter  opening  into  the 
great  central  cavity,  or  reservoir  of  the  thj/mus,  which  extends  througli  the  entire 
length  of  each  lateral  half  of  the  gland.  The  central  cavity  is  lined  by  a  va«cuUr 
membrane,  which  is  prolonged  into  all  the  subordinate  cavities,  and  coolUBS  a 
milk-white  fluid  rcsembliug  chyle. 

If  the  investing  capsule  and  vessels,  as  well  as  the  areolar  tissue  coonecttng 
the  lobules,  ore  removed  from  the  surface  of  either  lateral  lobe,  it  will  b©  aMS 
that  the  central  cavity  is  folded  upon  itself,  :ind  admits  ol"  being  drawn  out  into  a 
lengthened  tubular  cord,  around  which  the  primary  lobules  are  attadied  in  s 
spiral  manner,  like  kuots  upon  a  rope.  Such  is  the  condition  of  the  organ  at  oo 
early  pei-iod  of  its  development;  for  Mr.  Simon  has  shown,  that  the  primitive  fom 
of  the  thymus  is  a  linear  tube,  from  which,  as  its  development  proceeds^  laMnl 
diverticula  lead  outwards,  the  tube  ultimately  becoming  obscure,  from  its  surfaee 
being  covered  with  numerous  lobules. 

According  to  Oesterlen  and  Mr.  Simon,  the  cavities  in  tbe  seoondary  lobnlei 
are  surrounded  by  rouuded  saccular  dilatations  or  vesiclesi,  which  open  into  IL 
These  vesicles  arc  formed  of  a  homogeneous  membrane,  enclosed  in  a  dflBM 
capilliuj  plexus. 

The  whitish  fluid  contained  in  the  vesicles  and  central  cavity  of  ihe  thymus 
contains  numerous  doited  corpuscles,  similar  to  tiiose  found  in  the  chyle.  Thf 
corpuscles  are  fattened  circuhir  discs,  measuring  about  j^an  ^^  ^^  ^^^  ^  <^*' 
meter. 

Veiselt  and  Nerves.  The  arteries  supplying  the  thymus  are  derived  from  th« 
internal  mammary,  and  from  the  superior  and  inferior  thyroid.  The  veitu  twini- 
natc  in  the  left  yena  innominata,  and  in  the  thyroid  veins.     Hhe  tifmpkaiicstn 
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of  large  size,  arise  in  the  Bubstance  of  the  gland,  and  are  said  to  tei-mlnate  in  the 
internal  jugular  vein.  Sir  A.  Cooper  believed  that  these  vessels  carried  into 
the  blood  the  secretion  formed  in  the  substance  of  the  thymus.  The  nerves  are 
exceedingly  minute;  they  are  derived  from  the  pneumogastric  and  sympathetic. 
Branches  from  the  descendens  noni  and  phrenic  reach  the  investing  capsule,  but 
do  not  penetrate  into  the  substance  of  the  gland. 

Chemical  Composition.  The  solid  animal  constituents  of  the  thymus  are  albu- 
men and  fibrine  in  large  quantities,  gelatine  and  other  animal  matters.  The  salts 
are  alkaline  and  earthy  phosphates,  with  chloride  of  potassium.  It  contains  about 
80  per  cent,  of  water. 


The  Urinary  Organs. 


The  Kidneys. 

THE  Kidneys  are  glandular  organs,  intended  for  the  secretion  of  the  niine. 
Tfiey  are  situated  at  the  back  part  of  the  iibdoiniiial  cavity,  1>ehmd  iKa 
peritoneum,  one  in  each  lumbar  region,  extending  from  the  eleventh  rib  to  new 
the  crest  of  the  ilium;  the  right  being  lower  thau  the  left,  in  consequeuco  of  the 
large  size  of  the  liver.  They  are  usually  surrounded  by  a  considerable  quantity 
of  fat,  and  are  retained  in  their  pOBition  by  the  veeselB  which  pass  to  and  froai 
them. 

Relations.  The  anterior  surface  of  the  kidney  is  convex,  partially  corered  hj 
the  peritoneum,  and  is  in  relation,  on  the  right  side,  with  the  back  part  of  the 
right  lobe  of  tlie  liver,  the  descending  portion  of  the  duodenum,  and  the  adcendiag 
colon;  and  on  the  left  side  with  the  great  end  of  the  eloraai'h,  the  lower  end  of 
the  spleen,  tlie  tail  of  the  pnnereas,  and  the  descending  colon. 

The  posterior  surface  is  flattened,  und  rests  u[)on  the  corresponding  eras  of  the 
Diaphragm,  in  front  of  the  eleventh  and  twelfth  ribs,  on  the  anterior  lamella  of 
the  aponeurosis  of  the  transversal  is,  which  separates  tlie  kidney  from  the  Quadratna 
lumborum,  and  on  the  Psoas  magnus. 

The  superior  erfremift/,  directed  inwards,  la  thick  and  rounded,  and  embraeed 
by  the  supra-renal  capsule.  It  corresponds,  on  the  left  side,  to  the  upper  border 
and  on  the  right  side  to  the  lower  border  of  the  eleventh  rib. 

The  inferior  extremity,  small  and  flattened,  extends  nearly  as  low  aa  the  west 
of  the  ilium. 

The  e^'ternal  border  is  convex,  and  directed  outwards  towards  the  pariettes  of 
the  abdomen. 

The  internal  border  is  concave,  and  presents  a  deep  notch,  the  hiluM  oftkt 
kidney^  more  marked  beliind  than  in  front.  At  the  hilus,  the  vessels,  excretory 
duet  and  nervt'»,  pass  into  or  from  the  organ;  the  branches  of  the  renal  vein 
lying  in  front,  the  artery  and  its  branchfs  next,  t^  excretory  duct  or  uret*r 
beliind  and  below.  On  the  vessels  the  nerves  und  lymphatics  ramify,  and  much 
cellular  tissue  and  fat  surrounds  the  whole.  The  hilus  leads  into  a  hollow  upacc, 
the  simtSy  which  ocewpics  the  interior  of  the  gland. 

Each  kidney  is  about  (bur  inches  in  length,  two  inches  in  breadth,  and  aUiut 
one  inch  in  thickness;  the  left  being  somewhat  longer  and  thinner  than  the  right. 
The  weight  of  the  kidney  in  the  adult  male  varies  from  4J  oz.  to  602.;  in  the 
female,  from  40Z.  to  5^oz.  The  left  kidney  is  nearly  always  heavier  tlian  tba 
right,  by  about  two  drachms.  Their  weight  in  proportion  to  the  body,  is  about 
I  to  240.  The  renal  guthstance  is  dense,  iirm  to  the  touch,  but  'very  fragile,  and 
of  a  deep  red  colour. 

The  kidney  is  invested  by  a  fibrous  capsule,  formed  of  dense  fibro-areolar  tisroe. 
This  capsule  is  thin,  smooth,  and  easily  removed  from  the  surface  of  the  kidney, 
to  which  it  is  connected  by  line  fibrous  processes  and  vessels;  and  at  tlie  hilos  is 
continued  inwards,  lining  the  sides  of  the  sinus,  and  at  the  bottom  of  that  cavity 
forms  sheaths  around  the  blood-vessels,  and  the  subdivisions  of  tlie  excretory 
duct. 

On  making  a  vertical  section  through  the  organ,  from  its  convex  to  tta  ooncaw 
border,  it  appears  to  consist  of  two  different  substances,  viz.,  an  external  or  cortical, 
and  an  iirternal  or  medullary,  substance. 

The  cortical  mlfstance  forms  about  three-fourths  of  the  gland.     It  occupies tbt 
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366. — Vertical  Section  of  Kidnej. 


surface  of  the  kidoey,  forming  a  layer  about  two  lines  in  thickness,  where  it  covera 
the  pyramids,  and  sends  numerous  prolongations  inwards,  towards  the  sinus  between 
the  pyramids. 

The  cortical  substance  is  soft,  reddish, 
granular,  easily  lacerated,  and  contains  nu- 
merous small,  red  bodies  scattered  through 
it  iu  every  part,  excepting  towards  the  free 
surface.  These  are  the  Maljtigliian  bodies. 
The  cortical  substance  is  composed  of  a  mass 
of  convoluted  tubuli  uriniferi^  blood-vessels, 
lymphatics,  and  nerves,  connected  together 
by  a  firm,  transparent,  granular  substance, 
which  contains  sma!l  granular  cells. 

The  medullartf  substance  consists  of  pale, 
reddish-coloured,  conical  masses,  the  pyra- 
mids  of  Malpiffki;  they  vary  in  number  from 
eight  to  eighteen;  their  bases  are  directed 
towards  the  circumference  of  the  organ; 
whilst  their  apices,  which  are  free  from  the 
cortical  substance,  converge  towards  the 
sinus,  and  terminate  in  smooth,  rounded  ex- 
tremities, called  the  papillfc  (mammillaB)  of 
the  kidney.  Sometimes,  two  of  the  masses 
are  joined,  and  have  between  tbera  only  one 
papilla.  The  kidney  is  thus  seen  to  consist 
of  a  number  of  conical -shaped  masses,  each 
enclosed,  excepting  at  the  apex,  by  a  invest- 
ment of  the  cortical  substance:  these  repre- 
sent the  separate  lobules  of  which  the  human 
kidney  in  the  fnctus  consists,  a  condition 
which  is  permanent  in  the  kidneys  of  many  of  the  lower  animals.  As  the  human 
kidney  becomes  developed,  the  adjacent  lobules  coalesce,  so  as  to  form  a  single 
gland,  the  surface  of  which,  even  in  the  adult,  occasionally  presents  faint  traces  of 
a  lobular  subdivision. 

The  medullary  substance  is  denser  in  structure  than  the  cortical,  darker  in  colour, 
and  presents  a  striated  api>earance,  from  being  composed  of  a  number  of  minute 
converging  tubes   (iuhuti  nr^i/eri).     If  traced  backwards  tlie  tubuli  urimferi  are 

found  to  comraenee  at  the  apices  of  the  cones 
by  small  orifices,  which  vary  from  -j^y  to 
—^  of  an  inch;  as  they  pass  up  in  the 
medullary  substance,  towards  the  periphery, 
they  pursue  a  diverging  course,  dividing 
and  subdividing  at  very  acute  angles,  until 
they  reach  the  cortical  substance,  where  they 
become  convoluted,  anastomose  freely  with 
each  other,  and  retain  the  same  diameter. 
The  number  of  orifices  on  the  entire  surface 
of  a  single  papilla  is,  according  to  Huachke, 
about  a  thousand;  from  four  to  five  hundred 
large,  and  as  many  smaller  ones.  The  tubuli 
uriniferi  are  formed  of  a  transparent  homo- 
geneous basement  membrane,  lined  by  sphe- 
roidal epithelium,  which  occupies  about  two- 
thirds  of  the  diameter  of  the  tube.  The 
tubes  are  separated  from  one  another,  in  the  meduWary  cones,  by  capillary  vessels, 
which  form  oblong  meshes  parallel  with  the  tubuli,  and  by  an  intermediate 
parenchymatous  substatnce  composed  of  cells. 


367. — ^Minute  Structure  of  Kidney. 
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As  eoon  as  the  tubuli  uriiiiferi  enter  the  cortical  eubBtance  (fig.  368), 
l>ecorae  convoluted,  and  annstoTnose  freely  with  each  otlier;  they  are  eMoiueliuK'* 
calk'd  the  tubes  of  Ferrein.  At  the  bases  of  the  pyrainitlj*,  the  straight  tubes  aro 
deseribed  as  behig  collected  into  smalt  conical  bundles,  the  tortuous  tubuli  cor- 
rcpponding  to  which  are  prolonged  upwards  into  the  cortical  portion  of  Uie  kidney 
as  far  as  the  surface,  forming  a  number  of  small  conical  masses,  which  are  naoied 
the  pyramids  of  Ferrein,  several  of  which  correspond  to  each  medullary  cone  and 
its  corresponding  portion  of  cortical  substance.  According  to  Mr,  Bowman,  tiie 
tubuli  uriniferi  commence  in  the  cortical  substance  as  small,  dilated,  tnembranoue 
capsules,  the  capsules  of  the  Malpighian  bodies;  they  also  form  loops,  either  by  tJip 
junction  of  adjacent  tubes,  or,  according  to  Toynbee,  by  the  union  of  two  branches 
pi'ocecdinf^  from  the  same  tube;  they  havo  also  been  seen  to  arise  by  free  closed 
extremities. 

The  Malpighian  bodies  are  found  only  in  the  cortical  Bubstanco  of  the  kidnej. 
Tliey  are  small  round  bodieSj  of  a  deep  red  colour,  and  of  the  average  diameter 
of  the  Y^^  of  an  inch.  Each  body  ia  composed  of  a  vascular  tuft  enclosed  in  a 
thin  membranous  capsule,  the  dilated  commencement  of  a  urinifcrous  tubule:.  The 
vascular  tuft  consists  of  the  ramifications  of  a  minute  artery,  the  afferent  rensrl 
which,  after  piercing  the  cajisule,  divides,  in  a  radiated  manner,  into  several 
branches,  which  ultimately  terminate  in  a  finer  set  of  capillary  veBsels.  From 
these,  a  small  vein,  the  efferent  tiessel^  proceeds;  this  pierces  the  capsule  ncarthr 
artery,  and  forms  a  close  venous  plexus,  with  the  etferent  vessels  from  other 
Malpighian  bodies,  round  the  adjncent  tubuli. 

The  capsular  dilatation  of  the  Malpighian  body  ia  not  always  placed  at  the 
commencement  of  the  tube;  it  may  occupy  oue  side  (Gerlach);  hence  their  sub- 
division into  lateral  or  terminal.  The  membrane  composing  it  is  thicker  than  thai 
of  the  tubule;  the  epithelium  lining  its  inner  surface  is  thin,  and,  in  tJie  fit»g, 
provided  with  ciliae  at  the  neck  of  the  dilated  portion;  but  in  the  human  subject 
cilijE  have  not  been  deteeted.  According  to  Mr.  Bowman,  the  surface  of  the 
vascular  tuft  lies  free  and  uncovered  in  the  interior  of  its  capsule;  but,  according 
to  Gerlach,  it  is  covered  with  a  thick  layer  of  nucleated  cells,  similar  to  those 
lining  the  inner  surface  of  the  capsule. 

Ducts.  The  ureter,  as  it  approaches  the  hilus,  becomes  dilated  into  a  funnel- 
shaped  membranous  sac,  the  pelvis.  It  then  enters  the  sinus,  and  subdivides 
usually  into  three  prolongations,  the  infundibiilai  one  placed  at  each  extremity, 
and  one  in  the  middle  of  the  organ;  these  subdivide  into  from  seven  to  thirteen 
smaller  tubes,  the  caft/ces,  each  of  which  embraces  tb©  base  of  one  of  the  papilhe. 
Soraetiraes,  a  calyx  encloses  two  or  more  papillte.  The  ureter,  the  pelvis,  and  the 
calyces  consist  of  three  coats:  iibrous,  muscular,  and  mucous. 

The  external  or  Jtbro-elastic  coat  is  continuous,  round  the  bases  of  the  papiil<P, 
with  the  tunica  propria  investing  the  surface  of  the  organ. 

The  muscular  coat  is  placed  between  the  fibrous  and  mucous  coats.  It  cousists 
of  an  external  or  longitudinal,  and  an  internal  or  circular  stratum. 

The  internal  or  mucous  coat  invests  the  papillaj  of  the  kidney,  and  is  continued 
into  the  orifices  upon  their  surfaces.  It  ia  lined  by  epithelium  of  the  spheroidal 
kind. 

Vessels  and  Nerves.  The  renal  ar/erj^  is  large  in  proportion  to  the  siie, 
the  organ  which  it  supplies.  Each  vessel  divides  into  four  or  five  brand 
which  enter  the  hrlus,  and  are  invested  by  sheaths  derived  from  the  fibrous  capsule; 
they  penetrate  the  substance  of  the  organ  between  the  papillae,  and  enter  the 
cortical  substance  in  the  intervals  between  tlie  medullary  cones;  dividing  wad 
subdividing  in  their  course  tow^ards  the  bases  of  the  pyramids,  where  iht.^  form 
arches  by  their  anastomoses;  t\mn  these  arches,  numerous  vessels  are  distributed 
to  the  cortical  substance,  some  of  which  enter  the  Malpighian  corpuscles;  whilst 
others  form  a  capillary  network  round  the  urinifcrous  tubes. 

The  veius  of  the  kidney  commence  upon  the  surface  of  the  organ,  where 
have  a  st^iUate  arrangement;  they  pass  inwards,  and  open  into  larger  veins,  w 
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unite  into  arches  round  the  bases  of  the  medullary  cones.  After  receiving  the 
venous  piexus  from  the  tububr  portion,  they  accompany  the  brnncltcs  of  the 
arteries  to  the  sinus  of  the  kidney,  where  they  finally  unite  to  form  a.  single  vein, 
which  terminates  m  the  inferior  vena  cava. 

The  lymphatics  oi  the  kidney  consist  of  a  superficial  and  deep  set;  they  accom- 
pany the  blood-vessels,  and  termitiate  in  the  lumbar  glands. 

The  nen^es  are  derived  from  the  renal  plexus,  which  is  formed  by  niaoients 
from  the  golar  plexus  and  lesser  splanchnic  nerve;  they  accompany  the  branches 
of  the  arteries.  From  the  renal  plexus,  some  filaments  pass  to  the  spermatic 
plexus  and  ureter. 

The  Ureters. 

The  Uketkr  is  the  excretory  duel  of  the  kidney.  It  is  a  cylindrical  mem- 
branous tube,  from  sixteen  to  eighteen  inches  in  length,  and  of  the  diameter  of  a 
goose-quill.  It  is  placed  at  the  back  part  of  the  abdomen,  behind  tbe  peritoneum; 
and  extends  obliquely  downwards  and  inwards,  from  tlie  lower  part  of  the  pelvis 
of  the  kidney,  enters  the  cavity  of  (he  pelvis,  and  then  passes  downwards,  for- 
wards, and  inwards,  to  the  base  of  the  blndder,  into  which  it  opens  by  a  constricted 
orifice,  after  passing  obliquely,  for  nearly  an  inch,  between  its  muscular  and  mucous 
coats. 

Relations^  In  its  course  from  above  downwards,  it  rests  upon  the  Psoas 
muscle,  being  covered  by  the  peritoneum,  and  crossed  in  front  very  obliquely  by 
the  spermatic  vessels;  tbe  riyht  ureter  lying  close  to  the  outer  side  of  the  inferior 
vena  cava.  Opposite  the  sacrum,  it  crosses  the  common  or  the  external  ilijic 
artery,  lying  behind  the  ileum  on  the  rigbt  side,  and  the  sigmoid  flexure  of  tbe 
colon  on  the  left.  lu  the  pelvis,  it  enters  the  posterior  false  ligament  of  tlio 
bladder,  below  the  obliterated  Iiypogastric  artery;  the  vas  deferens,  in  the  male, 
passing  between  it  and  the  bladder.  In  the  female,  the  ureter  passes  along  tho 
aides  of  the  cervix  uteri  and  upper  part  of  the  vagina.  At  the  base  of  iho 
bladder,  it  is  situated  about  two  inches  from  its  fellow;  lying,  in  the  male,  about 
an  inch  and  a  half  behind  the  base  of  the  prostate,  at  the  posterior  angle  of  the 
trigone. 

Structure,  The  ureter  is  composed  of  three  coats:  fibrous,  muscular,  and 
mucous. 

The  fihrout  coat  is  continuous  with  that  surrounding  the  pelvis  of  the  kidney. 

The  muscular  coat  consists  of  two  layers  of  longitudinal  fibres,  and  an  inter- 
mediate transverse  layer. 

The  mucous  coal  is  smooth,  and  presents  a  few  longitudinal  folds,  which 
become  efiaced  by  distension.  It  is  continuous  with  the  raucous  membrane  of  tho 
bladder  below;  whilst,  above,  it  is  prolonged  over  the  papillaa  into  the  tubuli 
urinifen.     The  ei>ithelial  cells  lining  it  are  spheroidal. 

The  arteries  supplying  the  ureter  are  branches  of  the  renal,  spermatic,  internal 
iliac,  and  inferior  vesical. 

The  nerves  are  derived  from  the  inferior  mesenteric,  spermatic,  and  hypo- 
gastric plexuses. 

Suprarenal  Capsules. 

The  suprarenal  capsules  are  usually  classified,  together  with  the  spleen,  thymus, 
and  thyroid,  under  the  head  of  *  ductless  glands,'  aa  they  have  no  excretory  duct. 
They  are  two  small  fiattened  glandulai*  bodies,  of  a  yellowish  colour,  situated  at 
the  buck  part  of  the  abdomen,  behind  the  peritoneum,  and  immediately  in  front 
of  the  upper  end  of  eitiier  kidney;  hence  their  name.  The  right  one  is  somewhat 
triangular  in  shape,  bearing  a  resemblance  to  a  cocked  hat;  the  left  is  more  semi- 
lunar, and  usually  larger  and  higher  than  the  right.  They  vary  in  size  in  diHerent 
individuals,  being  sometimes  bo  small  as  to  be  scarcely  detected;  at  otlier  times 
larger  than  usual.    They  measure  from  an  inch  and  a  quarter  to  neatly  twQ  \xsLR,\\t^ 
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in  length,  are  rather  leas  in  width,  and  from  two  to  three  lines  in  thickoees. 
weip^lit,  they  vary  from  one  to  two  drachms. 

Rehtdons,  Th«  anterior  surface  is  io  relation,  on  the  right  side,  with  the  under 
eurface  of  the  liver;  and  on  the  left,  with  tho  pancreas  and  spleen.  The  posterior 
mirface  resta  ujioa  the  crus  of  the  Diaphragm,  opposite  the  tenth  dorsal  vertebm. 
The  upper  thin  convex  border  is  directed  upwards  and  inwards.  The  lower  thick 
concave  harder  reistii  upon  tho  upper  end  of  the  kidney,  to  which  it  ia  connected 
by  areolar  tiRsuc.  The  inner  border  is  in  relation  with  the  great  splanchnic 
nerve  and  soini lunar  ganglion,  and  lies  in  contact  on  the  right  side  with  the 
inferior  vena  cava^  and  on  tho  left  side  with  the  aortji.  The  surface  of  the  suprs* 
renal  gland  is  surrounded  hy  areolar  tissue  containin|j;  much  fat,  and  closely 
invested  hy  a  thin  filtrons  coat,  which  is  dithcult  to  remove,  on  account  of  tJio 
numerous  fibrous  processes  and  vessels  which  enter  the  organ  through  the  furrovre 
on  its  anterior  euiface  and  hnse. 

Structure.  On  making  a  perpendicular  section,  the  gland  is  seen  to  consist  of 
two  ewbstances:  external  or  cortical,  and  internal  or  medullary. 

The  cortical  substance  forms  the  chief  part  of  the  organ;  it  la  of  a  deep  yellow 
colour,  and  consists  of  narrow  columnar  masses  placed  perpendicularly  to  the 
surface. 

The  mrdnltan/  Ruh.ttance  is  soft,  P^lpjj  and  of  a  dark  brown  or  black  colour; 
hence  the  name,  atrabiliary  capsules^  formerly  given  to  these  organs.  In  the  centre 
is  often  Been  a  space  formed  by  the  breaking  down  of  the  component  parts  of  the 
tissue. 

According  to  the  researches  of  Oeaterlen  and  Mr,  Simon,  the  narrow  columDV 
masses  of  which  the  cortical  substance  is  composed  measure  about  -7^0'*^  °^  *^ 
inch  in  diameter,  and  consist  of  small  closed  parallel  tubes  of  limitary  membrane 
containing  dotted  nuclei,  together  with  nmch  granular  matter,  oil  globules,  and 
nucleated  c^^lls.  According  to  Ecker,  the  uppnrcntly  tubulnr  canals  consist  of  rows 
of  closed  vesicles  placed  endwise,  so  aa  to  resemble  tubes;  whilst  Kolliker  states, 
that  these  vesicles  are  merely  loculi  or  spaces  in  the  stroma  of  the  organ,  having 
no  limitary  membiane,  which,  from  being  situated  endwise,  present  the  appearance 
of  linear  tubes.  Nucleated  cells  exist  in  large  numbers  in  the  suprarenal  gland« 
of  ruminants,  more  sparingly  in  man  and  other  animals,  but  the  granular  matter 
appears  to  form  the  chief  constituent  of  the  gland;  tlie  granules  vary  in  siae,  a:ni 
they  present  the  singular  peculiarity  of  undergoing  no  change  when  actc^d  upon 
by  most  chemical  re-agents.  Tho  columnar  masses  are  surrounded  by  a  clos^ 
capillary  network,  which  runs  parallel  with  them. 

The  medullary  substance  consists  of  nuclei  and  granular  matter,  uniformly 
scattered  throoghout  a  plexus  of  minute  veins. 

The  arteries  supplying  the  suprarenal  glands  are  numerous  and  of  large  sixe, 
they  are  derived  from  the  aorta,  the  phrenic,  and  the  renal;  they  subdivide  into 
numerous  minute  branches  previous  to  entering  the  substance  of  the  gland. 

The  suprarenal  vein  returns  the  blood  from  tlie  medullary  venous  plexus,  and 
receives  several  branches  from  the  cortical  substance;  it  opens  on  the  right  side 
into  the  inferior  vena  cava,  on  the  left  side  into  the  renal  vein. 

The  If/mphatics  terminate  in  the  lumbar  glands. 

The  nerves  are  exceedingly  numerous;  they  are  derived  from  the  solar  and 
renal  plexuses,  and,  according  to  Bergmann,  from  the  plu-enic  and  pneuraogitftric 
nerves.     They  have  numerous  small  ganglia  developed  upon  them. 


The  Pelvis. 

The  cavity  of  the  pelvis  is  that  part  of  the  general  abdominal  cavity  which  U 
below  the  level  of  the  linea  ilio-pectinea  and  the  promontory  of  the  sacrum. 

Boumlaries,  It  is  bounded,  behind,  l>y  the  sacrum,  the  coccyx,  and  tliC  great 
sacro-sciatic  ligaments;  in  front  and  at  the  sides,  by  the  pubes  and  ischia,  covert*! 
by  the  Obturator  muscles;  above,  it  communicates  with  the  cavity  of  tlie  abdomeo: 
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and  below,  it  is  limited  by  the  Levntores  ani  and  Coccygoi  muscles,  and  the 
visceral  layer  of  the  pelvic  fascia,  which  is  reflected  from  the  wall  of  the  pelvis 
oil  to  the  viscera. 

Contenis,  The  viscera  contained  in  this  cavity  are  the  urinary  bladder,  the  lower 
end  of  the  rectum,  and  some  of  the  generative  organs  peculiar  to  each  sex;  tliey 
are  partially  covered  by  the  peritoneum,  and  supplied  with  blood  and  lymphatie 
yessels  and  nerves. 

The  Bladder. 

The  bladder  is  the  reservoir  for  the  urine.  It  is  a  muscalo-membranous  sac, 
situated  in  the  pelvis,  behind  the  pubcp,  and  in  front  of  the  rectum  in  the  male, 
the  uterus  and  vagina  intervening  between  it  and  that  intestine  in  the  female. 
The  shape,  position,  and  relations  of  the  bladder  are  greatly  influenced  by  age, 
sex,  and  the  degree  of  distension  of  the  organ.  Durimf  infancif^  it  \^  conical  in 
shape,  and  projects  above  the  npper  border  of  the  pubes  into  the  hypogastric 
region.  In  ihe  adult,  when  quite  empty  and  contracted,  it  is  a  small  triangutap 
sac,  placed  deeply  in  the  pelvis,  flattened  from  before  bitckwards,  its  apex  reaching 

368.— Vertical  Section  of  Bladder*  Penis,  and  Urethra, 
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as  high  as  the  upper  border  of  the  symphysis  pubis.  When  filigbtly  distended,  it 
has  a  rounded  form,  and  partially  fills  the  pelvic  cavity;  and  when  greatly  dis- 
tended, is  ovoid  in  ehape,  rising  into  the  abdominal  cavity,  and  often  extending 
nearly  as  high  as  the  umbilicus,  Jt  is  larger  in  its  vertical  diameter  than  from 
side  to  side,  and  Its  long  axis  is  directed  from  above  obliquely  downwards  and 
backwards,  in  a  line  directed  from  some  point  between  the  pube3  and  umbilicus 
(according  to  its  distension)  to  the  end  of  the  coccyx.  The  bladder,  when 
distended,  is  slightly  curved  forwards  towards  the  anterior  wall  of  the  abdomen, 
so  as  to  be  more  convex  behind  thnn  in  front.  In  the  female,  it  is  larger  in  the 
transverse  th.in   in  the  vertical  diameter,  and  its  capacity  is  Bald  to  ViC  -^vis^j^ 
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than  in  the  male.  When  moderately  distended,  it  roeast 
leugth,  and  three  inches  across,  and  the  ordinary  ainou 
about  a  pint. 

The  bhidder  ia  divided  into  a  summit,  body,  base,  and 

The  summifj  or  apex,  of  the  bladder  is  rounded  anc 
upwards ;  it  is  connected  to  the  umbilicus  by  a  filiro-mi] 
and  also  by  means  of  two  rounded  fibrous  cords,  the  ob 
hypogastric  arteries*  which  are  placed  one  on  each  sit 
sunimit  of  the  bladder  behind  tljc  urachui?  ia  covered  b 
portion  iu  front  of  the  urachus  has  no  peritoneal  cove 
nbdominal  wall. 

The  urachus  ta  the  obliterated  remains  of  a  tubular 
embryo,  and  connects  the  cavity  of  the  bladder  with  a 
external  to   the   abdomen,  opposite  the   umbilicus,  calle* 
infant,  at  birth,  it  is  occasionally  found  ptrvinu-^,  so  thai 
umlHliciJs,  and  calculi  have  been  found  in  its  canal. 

The  hofir/  of  the  bladder  in   front  h  not  covered 
relation  with  the  triangular  ligament  of  the  urethra,  th^ 
symphysis  pubtH,  the  Internal  obturator  muscles,  and,  tw 
abdominal  parietes. 

The  [josterior  surface  ia  covered  by  peritoneum  throug 
the  male,  with  the  rectum;  in  the  female,  with  the  uter 
the  small  inlestine  being  interposed. 

The  side  of  the  Madder  is  crossed  obliquely  from  bello> 
by  the  obliterated  hypogastric  artery:  above  and  behiuti 
covered  by  peritoneum;  but,  below  and  in  front  of  it 
wanting,  and  it  is  connected  to  the  pelvic  fascia.  The  '« 
arched  direction,  from  before  backwards,  along  the  side 
its  base,  crossing  in  its  course  the  obliterated  hypoga 
along  the  inner  side  of  the  ureter. 

The  base  (fundus)  of  the  bladder  is  directed  downwi 
varies  in  extent  according  to  the  state  of  distension  i 
broad  ivhen  full,  but  much  narrower  when  empty.  In 
the  second  portion  of  the  rectum,  from  which  it  is  aej 
the  recto- vesical  fascia.  It  is  covered  posteriorly,  for 
peritoneum,  which  is  reflected  from  it  upon  the  rectum,  i 
fold.  The  portion  of  the  bladder  in  relalion  with  the 
triangular  space,  bounded  behind  by  the  reeto-veslcal  fo 
vesicula  seminalis  aud  vas  deferens;  and  touching  the 
When  the  bladder  is  very  full,  the  peritoneal  fold  is 
distance  between  its  reflection  and  the  anus  ia  about  i 
tance  is  much  dimiuiehed  when  the  bladder  is  empty 
female,  the  base  of  the  bladder  lies  in  contact  with,  the 
uteri,  is  adherent  to  the  anterior  wall  of  the  vagina, 
ufiper  part  of  the  autcrior  surface  of  the  cervix  uteri 
toaeum. 

The  neck  (cervLr)  of  the  bladder  is  the  constricted  poi 
urethra.  In  the  male,  its  direction  is  oblique  in  the  ere 
rounded  by  the  prostate  gland.  In  the  female,  its  directio; 
and  forwards. 

Ligamvnts,  The  bladder  is  retained  in  its  place  by  ligfl 
into  true  and  false.  The  true  ligaments  are  five  in  numbi 
lateral,  formed  by  the  recto- vesical  fascia,  and  the  urachu 
also  live  in  numl)cr,  are  formed  by  folds  of  the  peritoneui 

The  anterior  iigametits  {puho- prostatic),  extend  from 
one  on  each  side  of  the  symphysis,  to  the  front  of  the  i 
upper  surface  of  the  prostate  gland.  These  ligami 
fibres,  prolonged  from  the  UaAAer. 
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The  lateral  ligaments^  broader  and  tliiaoer  than  the  preceding,  are  attached  to 

the  lateral  parts  of  the  prostate,  uud  to  the  sides  of  the  tiase  of  the  bladder. 

The  urachtis  ia  the  tibro-muscular  cord  already  mentioned,  extending  between 
tiie  summit  of  the  bladder  and  the  umbilicus.  It  is  broad  below,  at  its  attachment 
to  the  bladder,  and  becomes  niurower  aa  it  ascends. 

The  false  ligaments  of  the  bludder  are,  two  posterior,  two  lateral,  and  one 
superior. 

The. fico  posterior  pass  forwards,  in  the  male,  from  the  sides  of  the  rectum;  in 
the  female,  from  the  sides  of  the  uterus,  to  the  posterior  and  lateral  aspect  of  the 
bladder:  they  form  the  lateral  boundaries  of  the  recto-vesical  Ibid  of  peri toneum, 
and  contain  the  obliterated  hypogastric  arteries,  and  the  ureters,  beside  veaaels 
and  nerves. 

The  two  lateral  ligaments  are  reflections  of  the  peritoneum,  from  the  iliac  fosBae 
to  the  sides  of  the  bladder. 

Tire  superior  ligament  ia  the  prominent  fold  of  peritoneum  extending  from  the 
summit  of  the  Id  adder  to  the  umbilicus.  It  covers  the  nrachus,  and  the  obliterated 
hypogfiijtric  arteries. 

Structure.  The  bladder  is  composed  of  four  coats:  a  serous,  a  muscular,  a 
cellular,  and  a  mwrous  coat. 

The  serous  coat  is  partial,  and  derived  from  the  peritoneum.  It  invests  the 
posterior  surfoce,  from  opposite  the  ti^rniination  of  the  two  ureters  to  its  summit, 
and  is  reflected  from  this  point  and  from  the  sides,  on  to  the  abdominal  and 
pelvic  walls. 

Tlie  muscular  coat  consists  of  two  layers  of  unstriped  muscular  fibre,  an 
external  layer,  composed  of  longitudinal  fibres,  and  on  internal  layer  of  circular 
fibres. 

The  longitudinal  fibres  are  most  distinct  on  the  anterior  and  posterior  surfaces 
of  the  organ.  They  arise  in  front,  from  the  anterior  ligaments  of  the  bladder, 
from  tlie  neck  of  the  bladder,  and,  in  the  male,  from  the  adjacent  portion  of  the 
prostate  gland.  They  spread  out,  and  form  a  plexiform  mesh,  on  the  anterior 
surface  of  the  bladder,  being  continued  over  the  posterior  surface  and  base  of 
the  organ  to  the  neck,  where  they  are  inserted  into  the  prostate,  in  the  male,  and 
into  the  vagina  in  the  female. 

Other  longitudinal  fibres  arise,  in  the  male,  from  the  sides  of  the  prostate,  and 
spread  out  upon  the  sides  of  the  bladder,  intersecting  with  one  another. 

The  circular  fibres  are  very  thinly  and  irregularly  scattered  on  the  body  of 
the  organ;  but^  towards  its  lower  part,  round  the  cervix  and  commencement  of  the 
urethra,  they  are  disposed  as  a  thick  circular  layer,  forming  the  .nphiucter  vesica?, 
which  is  continuous  with  the  nvuseular  fibres  of  the  prostate  gland. 

Two  bands  of  oblique  fibres,  originating  btdiind  the  orifices  of  the  ureters, 
converge  to  tlie  back  part  of  the  prostate  gland,  and  are  inserted,  by  means  of  a 
fibrous  process,  into  the  middle  lobe  of  that  oi'gan.  Tliey  are  the  muscles  of  the 
ureters^  dej«cribed  by  Sir  C.  Bell,  who  supposed  that,  during  the  contraction  of  the 
bladder,  they  served  to  retain  the  oblique  direction  of  the  ureters,  and  so  prevent 
tlie  reflux  of  urine  into  them. 

The  cellular  coat  consists  of  a  layer  of  areolar  tissue,  connecting  together  the 
muscular  and  mucous  coats,  and  intimately  united  to  the  latter. 

The  mucous  coat  is  tliin,  smooth,  and  of  a  pule  rose  colour.  It  is  continuous 
through  the  uretLi^  with  the  lining  membrane  of  the  uriniferoiia  tubes,  and 
bulow,  with  that  of  the  urethra.  It  is  connected  loosely  to  the  muscular  coat, 
by  a  layer  of  areolar  tissue,  excepting  at  the  trigone,  where  its  adhesion  ia 
more  close.  It  is  provided  with  a  few  mucous  foUiclcs;  and  numerous  small 
racemose  glands,  lined  with  columnar  epithelium,  exist  near  the  neck  of  the 
organ.  The  epithelium  covering  it  is  intermediate  in  form  between  the  columnar 
and  f^qaamous  varieties. 

Interior  of  the  bladder.  Upon  the  inner  surface  of  the  base  of  the  bladder, 
immediately  behind   the  urethral  orifice,  is  a  triangular,  smooth  suvfacid,  Uvei -wj^i-v 
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of  which  is  directed  forwards;  this  la  the  trigonum  vesun 
It  is  pftler  in  colour  thjin  the  rest  of  the  muco«8  membrai 
anjr  rugae,  even  in  the  collapsed  condition  of  the  organ, 
iwllieaion  to  the  subjacent  tissues.  It  is  bounded  on  ew 
ridges,  which  pass  backwards  aud  outwards  to  the  orifices] 
respond  with  the  muscles  of  these  tubes;  and  at  each  posterij 
of  the  ureters,  which  are  placed  nearly  two  inches  from  ea 
inch  and  a  half  behind  tbe  orilice  of  the  urethra.  The  trl 
the  interval  at  the  base  of  the  bladder, 
bounded  by  the  prostata  in  front,  and 
the  vesiculEe  and  vasa  deferentia  on 
the  sides.  Projecting  from  tiie  lower 
and  anterior  part  of  the  bladder,  into 
the  orifice  of  the  urethra,  is  a  slight 
elevation  of  mucous  memlirane,  called 
the  nvtda  vesica.  It  la  formed  by  a 
thickciiin|T  of  the  prostate. 

The  arteries  supplying  the  bladder 
are  the  superior,  middle,  and  inferior 
vesical,  in  the  mate,  with  additional 
branchea  from  t!ie  uterine,  in  the 
female.  They  are  all  derived  from 
the  anterior  trunk  of  the  internal  iltac. 

The  rems  form  a  complicated  plexus 
round  the  neck,  sides,  and  base  of  the 
oladder,  and  terminate  in  the  internal 
iliac  vein. 

The  lymphatics  accompany  the 
blood- vCBse Is,  passing  through  the 
glands  fiurroundi ug  them. 

The  nerves  are  derived  from  the 
hypogastric  and  sacral  plexu&es;  the 
former  supplying  the  upper  part  of 
the  organ,  the  latter  its  base  and 
neck. 

Malk   tTREXmiA. 

The  urethra  extends  from  the  neck 
of  the  bladder  to  the  meatus  urinaritis. 
It  is  curved  in  its  course,  so  ns  to  re- 
semble, in  the  flaccid  state  of  the  penis, 
the  it-alic  lettery^;  but  in  the  erect  state 
it  forms  only  a  single  curve,  the  con- 
cavity of  which  is  directed  upwards. 
Its  length  varies  from  eight  to  nine 
inches;  and  it  is  divided  into  three 
portions,  the  prostatic,  membranous, 
and  spongy,  the  structure  and  relations 
of  which  are  essenliaHy  different. 

The  Prostatic  portion  is  the  widest  nml  most  dilatable^ 
passes  through  the  prostate  gland,  from  its  base  to  ita  apex^ 
than  its  lower  surface.  It  is  about  an  inch  and  a  quarter  % 
of  the  canal  is  spindle- aliaped,  being  wider  in  the  middle  thi 
and  narrowest  in  front,  where  it  joins  the  nienibrauous  | 
section  of  the  canal  in  thi.H  situation  is  triangular,  the  apex- 

Ujwjn  the  lloor  of  the  canal  is  n  narrow  longitudinal  ridgi 
or  caput  gallinaginu^  {ormcd  V»-j  oti  elevation  of  the  muo<| 
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subjacent  tissue.  It  is  eight  or  nine  lines  in  length,  and  a  line  and  a  half  in 
height;  and  contains,  according  to  Kobelt,  muscular  and  erectile  tissues.  When 
distended,  it  may  serve  to  prevent  the  passage  of  the  semen  backwards  into  the 
bladder.  On  each  side  of  the  verumontanum  is  a  slightly  depressed  fossa,  the 
.  prostatic  sinuSf  the  floor  of  which  is  perforated  by  numerous  apertures,  the  orifices 
of  the  prostatic  ducts,  the  ducts  of  the  middle  lobe  opening  behind  the  crest.  At 
the  fore  part  of  the  verumontanum,  in  the  middle  line,  is  a  depression,  the  sinus 
pocularis  {vesicula  prostatica);  and  upon  or  within  its  margins  are  the  slit-like 
openings  of  the  ejaculatory  ducts.  The  sinus  pocularis  forms  a  cul-de-sac  about 
a  quarter  of  an  inch  in  length,  which  runs  upwards  and  backwards  in  the  sub- 
stance of  the  prostate,  beneath  the  middle  lobe;  its  prominent  upper  wall  partly 
forms  the  verumontanum.  Its  walls  are  composed  of  fibrous  tissue,  muscular 
fibres,  and  mucous  membrane;  and  numerous  small  glands  open  on  its  inner 
surface.  It  has  been  called  by  Weber,  who  discovered  it,  the  uterus  masculinus, 
from  its  supposed  homology  with  the  female  organ. 

The  Membranous  portion  of  the  urethra  extends  between  the  apex  of  the 
prostate,  and  the  bulb  of  the  corpus  spongiosum.  It  is  the  narrowest  part  of  the 
canal  (excepting  the  orifice),  and  measures  three-quarters  of  an  inch  along  its  upper 
and  half  an  inch  along  its  lower  surface,  in  consequence  of  the  bulb  projecting 
backwards  beneath  it  below.  Its  upper  concave  surface  is  placed  about  an  inch 
beneath  the  pubic  arch,  from  which  it  is  separated  by  the  dorsal  vessels  and  nerves 
of  the  penis,  and  some  muscular  fibres.  Its  lower  convex  surface  is  separated 
from  the  rectum  by  a  triangular  space,  which  constitutes  the  perinaeum.  The 
membranous  portion  of  the  urethra  perforates  the  deep  perinaeal  fascia;  and  two 
layers  from  this  membrane  are  prolonged  round  it,  the  one  forwards,  the  other 
backwards;  it  is  also  surrounded  by  the  Compressor  urethras  muscle.  Its  coverings 
are  mucous  membrane,  elastic  fibrous  tissue,  a  thin  layer  of  erectile  tissue,  muscular 
fibres,  and  a  prolongation  from  the  deep  perineal  fascia. 

The  Spongy  portion  is  the  longest  part  of  the  urethra,  and  is  contained  in  the 
corpus  spongiosum.  It  is  about  six  inches  in  length,  and  extends  from  the  ter- 
mination of  the  membranous  portion  to  the  meatus  urinarius.  Commencing  below 
the  symphysis  pubis,  it  ascends  for  a  short  distance,  and  then  curves  downwards. 
It  is  narrow,  and  of  uniform  size  in  the  body  of  the  penis,  measuring  about  a 
quarter  of  an  inch  in  diameter;  being  dilated  behind,  within  the  bulb,  where  it 
forms  the  bulbous  portion;  and  again  anteriorly,  within  the  glans  penis,  forming 
the  fossa  navicularis.  A  cross  section  of  this  canal  in  the  body  of  the  penis  has 
its  long  diameter  transverse;  but  in  the  glans,  that  diameter  is  directed  vertically. 

The  meatus  urinanus  is  the  most  contracted  part  of  the  urethra;  it  is  a  vertical 
slit,  about  three  lines  in  length,  bounded  on  each  side  by  two  small  labia.  The 
inner  surface  of  the  lining  membrane  of  the  urethra,  especially  on  the  floor  of  the 
spongy  portion,  presents  the  orifices  of  numerous  mucous  glands  and  follicles, 
situated  in  the  submucous  tissue,  and  named  the  glands  of  Littre.  They  vary  in 
size,  and  their  orifices  are  directed  forwards,  so  that  they  may  easily  intercept  the 
point  of  a  catheter  in  its  passage  along  the  canal.  One  of  these  lacunse,  larger 
than  the  rest,  is  situated  on  the  upper  surface  of  the  fossa  navicularis,  about  an 
inch  and  a  half  from  the  orifice;  it  is  called  the  lacuna  magna.  Into  the  bulbous 
portion  are  found  opening  the  ducts  of  Cowper's  glands. 

Structure  The  urethra  is  composed  of  three  coats:  a  mucous,  muscular,  and 
erectile. 

The  mucous  coat  forms  part  of  the  genito-urinary  mucous  membrane.  It  is 
continuous  with  the  mucous  membrane  of  the  bladder,  ureters,  and  kidneys; 
externally,  with  the  integument  covering  the  glans  penis;  and  is  prolonged  into 
the  ducts  of  the  glands  which  open  into  the  urethra,  viz.,  Cowper's  glands,  the 
prostate  gland,  and  the  vasa  deferentia  and  vesiculae  seminalcs,  through  the 
ejaculatory  ducts.  In  the  spongy  and  membranous  portions,  the  mucous  membrane 
is  arranged  in  longitudinal  folds  when  the  organ  is  contracted.    Small  papillae  are 
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found  upon  it,  near  the  orifice;  and  its  epithelial  lining  is  of  the  columnar  variety, 
excepting  near  the  meatus,  where  it  is  laminated. 

The  muscular  coat  consists  of  two  layers  of  plain  muscular  fibres,  an  external 
longitudinal  layer,  and  an  internal  circular.  The  muscular  tissue  ia  most  abundant 
in  the  prostatic  portion  of  the  canal. 

A  thin  layer  of  erectile  tissue  is  continued  from  the  corpus  spongiosnai 
round  the  membranous  and  prostatic  portions  of  the  urethra  to  the  neck  of 
the  bladder. 


Male  Generative  Organs. 

Prostate  Glaxi>. 

THE  Prostate  Gland  (yrpolarrjfn,  to  stand  before)  is  a  pale,  firm,  glandular 
body,  which  surrounds  the  neck  of  the  bladder  and  commencement  of  the 
urethra.  It  is  placed  in  the  pelvic  cavity,  behind  and  below  the  symphysis  pubis, 
posterior  to  the  deep  perinaeal  fascia,  and  upon  the  rectum,  through  which  it  may 
be  distinctly  felt,  especially  when  enlarged.  In  shape  and  size  it  resembles  a 
horse-chesnut. 

Its  base  is  directed  backwards  towards  the  neck  of  the  bladder. 

The  apex  is  directed  forwards  to  the  deep  perinaeal  fascia,  which  it  touches. 

Its  under  surface  is  smooth,  and  rests  on  the  rectum,  to  which  it  is  connected 
by  dense  areolar  fibrous  tissue. 

Its  upper  surface  is  flattened,  marked  by  a  slight  longitudinal  furrow,  and 
placed  about  three-quarters  of  an  inch  below  the  pubic  symphysis. 

It  measures  about  an  iuch  and  a  half  in  its  transverse  diameter  at  the  base,  an 
inch  in  its  antero-posterior  diameter,  and  three-quarters  of  an  inch  in  depth.  Its 
weight  is  about  six  drachms.  It  is  held  in  its  position  by  the  anterior  ligaments 
of  the  bladder  (pubo-prostatic) ;  by  the  posterior  layer  of  the  deep  perinaeal  fascia, 
which  invests  the  commencement  of  the  membranous  portion  of  the  urethra  an4 
prostate  gland ;  and  by  the  anterior  portion  of  the  Levator  ani  muscle  (levator 
prostata:),  which  passes  down  on  each  side  from  the  symphysis  pubis  and  anterior 
ligament  of  the  bladder  to  the  sides  of  the  prostate. 

The  prostate  consists  of  three  lobes;  two  lateral  and  a  middle  lobe. 

The  two  lateral  lobes  are  of  equal  size,  separated  behind  by  a  deep  notch,  and 
marked  by  a  slight  furrow  upon  their  upper  and  lower  surface,  which  indicates 
the  bi-lobed  condition  of  the  organ  in  some  animals. 

The  third,  or  middle  lobe,  is  a  small,  transverse  band,  occasionally  a  rounded 
or  triangular  prominence,  placed  between  the  two  lateral  lobes,  at  the  under  and 
posterior  part  of  the  organ.  It  lies  immediately  beneath  the  neck  of  the  bladder, 
behind  the  commencement  of  the  urethra,  and  above  the  ejaculatory  ducts.  Its 
existence  is  not  constant;  but  it  is  occasionally  found  at  an  early  period  of  life,  as 
well  as  in  adults,  and  in  old  age.  In  advanced  life  it  often  becomes  considerably 
enlarged,  and  projects  into  the  bladder,  so  as  to  impede  the  passage  of  the  urine. 
According  to  Dr.  Messer's  researches,  conducted  at  Greenwich  Hospital,*  it  would 
seem  that  this  obstruction  exists  in  20  per  cent,  of  all  prostates  over  sixty  years 
of  age. 

The  prostate  gland  is  perforated  by  the  urethra  and  common  seminal  ducts. 
The  urethra  usually  lies  about  one-third  nearer  its  upper  than  its  lower  surface; 
occasionally,  the  prostate  surrounds  only  the  lower  three-fourths  of  this  tube,  and 
more  rarely  the  urethra  runs  through  the  lower  instead  of  the  upper  part  of  the 
gland.  Tlie  ejaculatory  ducts  pass  forwai'ds  obliquely  through  a  conical  canal, 
situated  in  the  lower  part  of  the  prostate,  and  open  into  the  prostatic  portion  of 
the  urethra. 

Structure.  The  prostate  is  enclosed  in  a  thin  but  firm  fibrous  capsule,  distinct 
from  that  derived  from  the  posterior  layer  of  the  deep  perinaeal  fascia,  and 
separated  from  it  by  a  plexus  of  veins.  Its  substance  is  of  a  pale  reddish-grey 
colour,  very  friable,  but  of  great  density.  It  consists  of  glandular  substance  and 
muscular  tissue. 

The  glandular  substance  is  composed  of  numerous  follicular  pouches,  opening 
into  elongated  canals,  which  join  to  form  from  twelve  to  twenty  small  excretory 
ducts.  The  follicles  are  connected  together  by  areolar  tissue,  supported  by  pro- 
longations from  the  fibrous  capsule,  and  enclosed  in  a  delicate  capillary  plexus. 
*  Med,  Chir.  Trans.^  vol  xliii.  p.  Vol. 
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Tlie  ppithelium  lining  tho  canals  is  columnar,  whilst  that  in  the  terminal  re^iclfl 
is  nf  tilt'  squfimons  variety. 

Tbe   muscular  tiastte  of  tlii?  prostate  is  arranged  in  the  form  of  circular  band 
round  the  nretlira;  it  is  coutiuuou:^  lit-liind  with  the  circular  fibres  of  the  sphini'l*** 
vesicae,  and  in  front  with  the  cirfuliu*  Jihres  ol"  the  urethra.     The  mugculai*  tibr 

of  the  involuntary  kind.     The  prostatic  ducts  open  into  the  floor  of 
"prostatic  pnrHou  of  the  urethra. 

J>.wr/.«  a/i(t  Nerves,  Thi?  arteries  supplying  the  prostate  are  derived  from 
iuttrufd   piidic,  vesica!,  and  hrt^morrlioidal.      Its  reins  form  a  plexus  around  th| 
sides  and  base  of  the  gland  ;  tliey  coniuiuuieatc  in   front  with  the  dorsal  vein  > 
the  penii*,  and  terminate  in  the  internal  iliac  vein.     The  nerves  are  derived  fron 
I  he  hypopastric  plexus. 

The  Prostatic  Secretion  is  a  milky  fluid,  having  an  acid  reaction,  and  present 
iu«f,  on  microscopic  examination,  molt-cuhir  matter,  the  RquamouB  and  coluoiua 
I'orma  of  epithelium,  and  granular  nueh-i.  In  old  a^e,  this  gland  ie  liable  to  U 
enlarged,  and  its  duet.i  are  often  filled  wilh  innumerable  small  concretions,  of  1 
brownish-red  colour,  and  of  tho  size  of  a  millet  seed,  composed  of  carlionate 
lime  and  animal  matter, 

Co  wiper's  Glands. 

Cowper's  Glands  are  two  small  rounded  and  somewhat  lobulated  bodies,  of 
yellowish  colour,  aboiit  the  size  of  peao,  placed  beneath  the  fore  port  of  the 
branous   portion   of  the    urethra,  between   the   two  layers   of  ihc   deep   ijeriiiar*! 
fascia.     They  lie  clotse  behind  the  hull»,  and  are  enelosed  by  the  trani^verse  lihr 
of  the  Compressor  tirulhra!  muscle.      Each  gland  consists  of  several  lobuk-s,  licl4 
together  by  a  fil>rouH  in  vestment.     The  excretory  duct  of  each  gland,  nearly 
inch   in  length,   pa^^os  «»biiqueiy  forwards  beneath   the  mucous  mumbraue, 
opens  by  a  minute  oriiice  on    the  floor  of  the  bulbous   portion   of  the  urcthr 
Their  exi.'^tence  is  said  to  be  constant;  they  gradually  diminish  in  5.ize  as  age  advance 

The  Pexis. 

Tho  penis  is  the  organ  of  copulation,  and  contains  in  its  interior  the  la 
portion  of  the  urethra.    It  consists  of  a  root,  body,  and  extremity  or  gluns  penis.  1 

The  root  h  broad,  and  firmly  connected  to  thu  rami  of  the  pubcs  by  two  str>n 
tapering  fibrous  proeesses,  tlie  crura,  and  to  tho  front  of  the  symphysis  pubis  bjl 
libroua  mcnd.u'ane,  the  t^n^peUHory  ligament. 

Tho  extrvtuifi/,  or  giavs  penis,  presents  the  form  of  an   ohtuge  conr^  flatlcne 
from  above  downwards.     At  its  aumrait  is  a  vertic^d   fissure,  the  orifice  of 
urethra  (meatus  urinariusj :  at  the  back  part  of  this  orifice  a  fold  of  nsiicotttj 
membrane  passes  bfick wards  to  the  bottom  of  a  depressed  raphe,  where  it  h  cxi 
tinuous  with  the  prepuce;  this  fohi  is  teitncd  the  Jr(cmun  prepuffi.     The  ba«;  > 
the  glans  forms  a  rounded  projecting  bordcT,  the  corona  ff/avrfix;  and  behind  th| 
corona  is  a  deep  constrictioiu  the  cervix.     Upon  both  of  these  parts   numerou 
smrill  lenticular  sebaceous  glands  are  found,  tho  ghtnilulo!  Tt/sonii,  odari/er 
They  secrete  a  sebaceous  matter  of  veiy  peculiar  odour,  which  probably  conCaio 
Cfiseiue,  and  becomes  easily  decomposed. 

Tlic  hof/t/  f>f  the  penis  is  the  part  between  the  root  and  the  extremity.  In  till 
flijccid  cotifiitinu  of  the  organ  it  is  cylindrical,  but  wIuni  erect  has  a  trlangiiU 
prismatic  form  with  rounded  angles^  the  broadest  side  being  turned  upwards,  1 
called  the  dorsum.  It  is  covered  by  integument  renmrkable  for  its  tbinneA,  ill 
dark  colour,  and  its  looseness  of  connection  with  tho  deeper  parts  of  the  organ,  1 
containing  no  adipose  tissue.  At  the  root  of  the  penis  the  integument  is  continaou 
with  that  upon  the  ]vnl>e5  and  scrotum  ;  and  at  the  neck  of  the  glans  it  leaves  till 
surface,  and  becoines  folded  upon  ittielf  to  form  the  propiico. 

The   internal  layer  of  the  prepuce,  which  also  becomes  att.'ichcd  to  tlio  ceiril 
approaches  in  character  to  a  mucous  membrane;  it  is  reflected  over  llie  gU 
penis,  and  at  the  meatus  urinarius  is  continuous  with   ihe.  nnirous   lining  of 
urethra. 
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The  mucous  membrane  covering  the  glans  penis  contains  no  sebaceous  glands; 
but  projecting  from  its  free  surface  are  a  number  of  small,  highly  sensitive 
papilloB. 

The  penis  is  composed  of  a  mass  of  erectile  tissue,  enclosed  in  three  cylindrical 
fibrous  compartments.  Of  these,  two,  the  corpora  cavernosa,  are  placed  side  by 
side  along  the  upper  part  of  the  organ;  the  third,  or  corpus  spongiosum,  encloses 
the  urethra,  and  is  placed  below. 

The  Corpora  Cavernosa  form  the  chief  part  of  the  body  of  the  penis.  They 
consist  of  two  fibrous  cylindrical  tubes,  placed  side  by  side,  and  intimately  con- 
nected along  the  median  line  for  their  anterior  three-fourths,  their  posterior  fourth 
being  separated  to  form  the  two  crura,  by  which  tlie  penis  is  connected  to  the 
rami  of  the  pubes.  Each  crus  commences  by  a  thick-pointed  process  in  front  of 
the  tuberosity  of  the  ischium;  and,  near  its  junction  with  its  fellow,  presents  u 
slight  enlargement,  named,  by  Kobelt,  the  bulb  of  the  corpus  cavernosum.  Just 
beyond  this  point  they  become  constricted,  and  retain  an  equal  diameter  to  their 
anterior  extremity,  where  they  form  a  single  rounded  end,  which  is  received 
into  a  fossa  in  the  base  of  the  glans  penis.  A  median  groove  on  the  upper  surface 
lodges  the  dorsal  vein  of  the  penis,  and  the  groove  on  the  under  surface  receives 
the  corpus  spongiosum.  The  root  of  the  penis  is  connected  to  the  symphysis  pubis 
by  the  suspensory  ligament. 

Structure,  Each  corpus  cavernosum  consists  of  a  strong  fibrous  envelope, 
enclosing  a  fibrous  reticular  structure,  which  contains  erectile  tissue  in  its  meshes. 
It  is  separated  from  its  fellow  by  an  incomplete  fibrous  septum. 

The^brous  investment  ia  extremely  dense,  of  considerable  thickness,  and  highly 
elastic;  it  not  only  invests  the  surface  of  the  organ,  but  sends  ofi^  numerous  fibrous 
bands  {trabeculte)  from  its  inner  surface,  as  well  as  from  the  surface  of  the  septum, 
which  cross  its  interior  in  all  directions,  subdividing  it  into  a  number  of  separate 
compartments,  which  present  a  spongy  structure,  in  which  the  erectile  tissue  is 
contained. 

The  trabecular  structure  fills  the  interior  of  the  corpora  cavernosa.  Its  com- 
ponent fibres  are  larger  and  stronger  round  the  circumference  than  at  the  centre 
of  the  corpora  cavernosa ;  they  are  also  thicker  behind  than  in  front.  The  inter- 
spaces, on  the  contrary,  are  larger  at  the  centre  than  at  the  circumference,  their 
long  diameter  being  directed  transversely;  and  they  are  largest  anteriorly.  They 
are  lined  by  a  layer  of  squamous  epithelium. 

The ^brous  septum  forms  an  imperfect  partition  between  the  two  corpora  caver- 
nosa; it  is  thick  and  complete  behind;  but  in  front  it  is  incomplete,  and  consists 
of  a  number  of  vertical  bands  of  fibrous  tissue,  which  are  arranged  like  the  teeth  of 
a  comb,  hence  the  name,  septum  pectiniforme;  these  bauds  extend  between  the 
dorsal  and  urethral  surface  of  the  corpora  cavernosa. 

The  fibrous  investment  and  septum  consist  of  longitudinal  bands  of  white  fibrous 
tissue,  with  numerous  elastic  and  muscular  fibres.  The  trabeculae  also  consist  of 
white  fibrous  tissue,  elastic  fibres,  and  plain  muscular  fibres,  and  enclose  arteries 
and  nerves. 

The  Corpus  Spongiosum  encloses  the  urethra,  and  is  situated  in  the  groove  on 
the  under  surface  of  the  corpora  cavernosa.  It  commences  posteriorly  in  front  of 
the  deep  perinseal  fascia,  between  the  diverging  crura  of  the  corpora  cavernosa, 
where  it  forms  a  rounded  enlargement,  the  bulb;  and  terminates,  anteriorly,  in 
another  expansion,  the  glans  penis,  which  overlaps  the  anterior  rounded  extremity 
of  the  corpora  cavernosa;  the  central  portion,  or  body  of  the  corpus  spongiosum, 
is  cylindrical,  and  tapers  slightly  from  behind  forwards. 

The  bulb  varies  iu  size  in  different  subjects;  it  receives  a  fibrous  investment 
from  the  anterior  layer  of  the  deep  perinaeal  fascia,  and  is  surrounded  by  the 
Accelerator  uriuae  muscle.  The  urethra  enters  the  bulb  nearer  its  upper  thaii  its 
lower  surface,  being  surrounded  by  a  layer  of  erectile  tissue,  a  thin  prolongation 
of  which  is  continued  backwards  round  the  membranous  and  prostatic  portions  of 
the  canal  to  the  neck  of  the  bladder,  lying  immediately  beneath  the  mucoM«k  vaKcx- 
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braue.  The  portion  of  the  bulb  below  the  urethra  presents  a  partial  dirieion 
into  two  lobes,  being  niiirked  externallj  by  a  linear  raphe,  whilst  Lnlcrnally  then? 
projects  inwards,  for  u  uhort  distunce,  a  thin  fibrous  eepturn,  most  distinct  in  early 
Jife. 

Structure.  The  corpus  spongiosum  consists  of  a  etrong  fibrous  envelope,  enclosinj 
a  trabecular  structure,  which  contains  in  its  meshes  erectile  tissue.  The  6 
envelope  is  thinner^  whiter  in  colour,  and  more  elastic  than  that  of  the  coi 
cavernosum.  The  trabecula*  are  delicate,  uniform  in  size,  and  the  meshes  between 
them  small;  their  long  diameter,  for  the  most  part,  corresponding  with  that  of  the 
penia.  A  tliin  layer  of  muscular  fibres,  continuous  behind  with  ihoi^e  of  the  bladder, 
forms  purl  of  the  outer  cotit  of  llie  corpus  spongiosum. 

Erectile  tissue  consists  essentially  of  an  intricate  venous  pU'Xus,  )od<»ed  in  the 
interspaces  between  the  traheculaj.  The  veins  forroiu^  this  plexus  are  lo 
numerous,  and  communicate  so  freely  with  one  another,  as  to  present  a  cellal 
appearance  when  examined  by  means  of  a  section;  their  walls  are  extremely  tJ 
and  lined  by  squamous  epithelium.  The  veins  are  smaller  in  the  gbins  pem^ 
corpus  tipongiopum,  and  circumference  of  the  corpora  cavernosa,  than  in  the  central 
part  of  the  latter^  where  they  ore  of  large  size,  and  much  dilated.  They  rfturn 
the  blooil  by  a  series  of  vessels,  some  of  whteh  emerge  in  considerable  nuin 
from  the  base  of  the  glans  penis,  and  converge  on  the  dorsum  of  the  organ  lo 
the  dorsal  vein;  others  pass  out  on  the  upper  surface  of  the  corpora  cavertu 
and  join  the  dorsal  vein;  some  emerge  from  the  under  surface  of  the  corpora 
cavernosa,  and,  receiving  branches  from  the  corpus  spongiosum,  wind  round  the 
sides  of  the  penis  to  tenuinate  in  the  dorsal  veiu;  but  the  greater  number  pa-*soal 
iit  the  I'oot  of  the  penis,  and  join  the  prostatic  plexus  and  pudendal  veins. 

The  arteries  of  the  peitis  are  derived  from  the  internal  pudic.  Those  supplying 
the  corpora  eavornosn  are  the  arteries  of  the  corpora  cavernosa,  and  branches  from 
the  dorsal  artery  of  the  penif?,  which  perforate  the  fibrous  capsule  near  the  foi\j 
part  of  the  organ.  Those  lo  tlie  corpus  spongiosum  are  the  arteries  of  tlie  bulb. 
Additional  liranehea  are  describeil,  by  Koltelt,  as  arising  from  the  trunk  of  i\v^ 
internal  pudic;  they  enter  the  bulbous  enlargements  on  the  corpora  cavernosa  and 
corpus  spongiosum.  The  ui'teries,  on  entering  the  cavernous  structure,  divide  into 
branches,  which  Hresup]iorted  and  enclosed  by  the  trabeculav;  according  to  M tiller, 
t^mie  uf  thc!!'e  brunches  terminate  inn  capillaiy  network,  which  comnmnieates  wlUl 
the  veins  as  in  other  parts;  whilst  others  are  more  eonvohiled,  and  assume  u  tendrib 
like  appearance;  hence  the  name,  helicine  arteries,  which  is  given  lo  the.v 
vessels.  Tlu*  helieiue  arteries  are  more  abundant  in  the  back  part  of  the  corpont 
cavernosa  and  corpus  spongiosum;  they  have  not  been  seen  in  the  glani  peniic 
They  are  smaM  twigs,  given  off  in  bunches  from  the  sides  of  the  arteries  aa  tiicy 
lie  on  the  trabeeuhi",  and  they  terminate  in  dilated  extremities  hanging  dowTi  into 
the  cavity  of  a  vein.  Whetljer  tlie  extremittes  of  the  twigs  are  oj>eu  or  closed^ 
appears  uncertain.  The  existence  of  these  vessels  is  denied  by  Valentin,  who 
describes  the  smallest  branches  of  the  arteries  as  terminating  by  wide,  funocl- 
[shupetl  orifices,  which  open  directly  into  the  venous  cavities. 

The  li/mphnties  of  tlie  penis  consist  of  a  superficial  and  deep  set;  the  former 
terminate  in  the  inguinal  glands;  the  latter  emerge  from  the  corp^ini  caven»o« 
and  corpus  spongiosum,  nnd,  passing  beneath  the  pubic  arch,  join  the  deep  lym- 
pliaties  of  the  pelvis. 

The  nerves M'f  derived  from  tlie  internal  pudic  nerve  nnd  the  hypogastric  plexin=. 
On  the  glans  and  bulb,  some  filaraenta  of  the  cutaneous  nerves  have  Piuiniau 
l>odles  connected  with  them. 

TriK  Testes  asu  toeir  Covekings. 

Tlie  testes  are  two  small  glauduhir  organs,  which   secrete  the  semen;  tlw^  iff" 
situiited  in  tlie  scrotum,  being  suspended   by  the  sj)ermatic  cords.      At  an  early 
period  of  facial  life,  tlie  testes  are  contained  in  the  alvdorainal  cavity,  >>ehind  tlie 
peritotieum.     Before  birth,  they  descend  to  the  inguinal  canal,  along  which  thct^ 
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pass  with  the  spermatic  cord,  and,  emerging  at  the  external  abdominal  ring,  they 
descend  into  the  scrotum,  becoming  invested  in  their  course  bj  numerous  coverings, 
derived  from  the  serous,  muscular,  and  fibrous  layers  of  the  abdominal  parietes,  as 
well  as  by  the  scrotum.     The  coverings  of  the  testis  are,  the 

ttems  1  ^"'*'""- 

Intercolumnar,  or  External  spermatic  fascia. 

Cremaster  muscle. 

Infundibuliform,  or  Fascia  propria  (Internal  spermatic  fascia). 

Tunica  vaginalis. 

The  Scrotum  is  a  cutaneous  poach,  which  contains  the  testes  and  part  of  the 
spermatic  cords.  It  is  divided  into  two  lateral  halves,  by  a  median  line,  or  raphe, 
which  is  continued  forwards  to  the  under  surface  of  the  penis,  and  backwards 
along  the  middle  line  of  the  perinroum  to  the  anus.  Of  these  two  lateral  portions, 
the  left  is  longer  than  the  rights  and  corresponds  with  the  greater  length  of  the 
spermatic  cord  on  the  left  side.  Its  external  aspect  varies  under  different 
circumstances:  thus,  under  the  influence  of  warmth,  and  in  old  and  debilitated 
persons,  it  becomes  elongated  and  flaccid:  but,  under  the  influence  of  cold,  and 
in  the  young  and  robust,  it  is  short,  corrugated,  and  closely  applied  to  the  testes. 
The  scrotum  consists  of  two  layers,  the  integument  and  the  dartos. 
The  integument  is  very  thin,  of  a  brownish  colour,  and  generally  thrown  into 
folds  or  rug®.  It  is  provided  with  sebaceous  follicles,  the  secretion  of  which  has 
a  peculiar  odour,  and  is  beset  with  thinly  scattered,  crisp  hairs,  the  roots  of  which 
ai'e  seen  through  the  skin. 

The  dartos  is  a  thin  layer  of  loose  reddish  tissue,  endowed  with  contractility; 
it  forms  the  proper  tunic  of  the  scrotum,  is  continuous,  around  the  base  of  the 
scrotum,  with  the  superficial  fascia  of  the  groin,  perinaeum,  and  inner  side  of  the 
thighs,  and  sends  inwards  a  distinct  septum,  septum  scroti,  which  divides  it  into 
two  cavities  for  the  two  testes,  the  septum  extending  between  the  raphe  and  the 
under  surface  of  the  penis,  as  far  as  its  root. 

The  dartos  is  closely  united  to  the  skin  externally,  but  connected  with  the  sub- 
jacent parts  by  delicate  areolar  tissue,  upon  which  it  glides  with  the  greatest 
facility.  The  dartos  is  very  vascular,  and  consists  of  a  loose  areolar  tissue,  con- 
taining unstriped  muscular  fibre.  Its  contractility  is  slow,  and  excited  by  cold 
and  mechanical  stimuli,  but  not  by  electricity. 

The  intercolumnar  fascia  is  a  thin  membrane,  derived  from  the  margin  of  the 
pillars  of  the  external  abdominal  ring,  during  the  descent  of  the  testis  in  the 
foetus,  being  prolonged  downwards  ai'ound  the  surface  of  the  cord  and  testis.  It 
is  separated  from  the  dartos  by  loose  areolar  tissue,  which  allows  of  considerable 
movement  of  the  latter  upon  it,  but  is  intimately  connected  with  the  succeeding 
layer. 

The  cremasteric  fascia  consists  of  scattered  bundles  of  muscular  fibres  {Cre- 
master muscle),  derived  from  the  lower  border  of  the  Internal  oblique  muscle, 
during  the  descent  of  the  testis. 

The  fascia  propria  is  a  thin  membranous  layer,  which  loosely  invests  the 
surface  of  the  cord.  It  is  a  continuation  downwards  of  the  infundibuliform  pro- 
cess of  the  fascia  transversal  is,  and  is  also  derived  during  the  descent  of  the  testis 
in  the  foetus. 

The  tunica  vaginalis  is  described  with  the  proper  coverings  of  the  testis.  A 
more  detailed  account  of  the  other  coverings  of  the  testis  will  be  found  in  the 
description  of  the  surgical  anatomy  of  inguinal  hernia. 

Vessels  and  Nerves.  The  arteries  supplying  the  coverings  of  the  testis  are:  the 
superficial  and  deep  external  pudic,  from  the  femoral;  the  superficial  perinceal 
branch  of  the  internal  pudic;  and  the  cremasteric  branch  from  the  epigastric. 
The  veins  follow  the  course  of  the  corresponding  arteries.  The  lymphatics 
terminate  in  the  inguinal  glands.     The  nerves  are:  the  llio-in^Mvaai.  *»A.  >i&a- 
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bjpogtwtric  branches  of  the  lambar  plexaa,  the  two  guperfictal  perinaeal  lirmii< 
of  the  Internal  pudic  nerve,  the  inferior  padendal  hrmncb  of  tiie  smaU  scuUie 
ttnd  the  genital  branch  of  the  gcniio-cmral  nerve. 

The  Si'ERMATic  Cord  extends  from  the  internal  abdominal  riiig»  wbere  the 
structures  of  which  it  is  coraposicd  converge,  to  the  back  part  of  tii«  testicle.  It 
ia  composed  of  arterieg,  veins,  lymphatics,  nerves,  and  the  excretory  doct  of  the 
testicle.  These  structures  are  connected  together  bj  areolar  tissue,  mud  invested 
by  the  fasciso  brought  down  by  the  testicle  in  its  descent.  In  the  abdominal  irall, 
the  cord  passes  obliquely  along  the  inguinal  canal,  lying  at  iirgt  beneath  the 
Internal  oblique,  ami  u\wm  the  faacia  traasversalis ;  but,  nearer  the  pubes,  it  rests 
u[>on  Poupart's  ligament,  haviug  the  afxineurosis  of  the  External  oblique  in  front 
of  it,  and  the  conjoined  tendon  l>chind  it.  It  then  escapes  at  the  external 
and  descends  nearly  vertically  into  the  scrotum.  The  left  cord  is  rather  loi 
thai)  the  right,  consequently  the  left  tei^tis  hangs  somewhat  lower  than  its  fetlo' 

The  arteries  of  the  cord  are  the  spermatic,  from  the  aorta  ;   the  artery  of 
vns  deferens,  from  the  superior  vesical;  and  the  cremasteric,  from  the  epi 
artery. 

The  fipcrrnatic  artery  supplies  the  testicle.     On  approaching  the  gland,  it 
off  Bouie  branches  which   supply  the  epididymis,  and   others  which   perforate 
tunica  albuginea  behind,  and  spread  out  on  its  inner  surface,  or  paaa   throagll 
tho   fibrous  septum  in   its  interior,  to  be  distributed  on   the  meubranoiu  septa, 
l>etween  the  lobes. 

The  artery  of  the  vas  deferens  is  a  long  slender  vessel,  which  accompanies  the 
vas  deferens,  ramifying  upon  the  coats  of  this  duct,  and  anastomosing  with  the 
spermatic  artery  near  the  testis. 

Tho  cremapteric  bnuicb  from  tho  epigastric  supplies  the  Cremaster  muscle,  aod 
other  coverings  of  the  curd. 

The  ipermath  veins  leave  the  back  part  of  tho  testis,  and  receiving  branches 
from  the  epididymis,  unite  to  form  a  plexus  {pampiniform  pttxus),  which 
fortutt  llic  chief  mass  of  the  cord.  They  [jus's  up  iu  front  of  the  vas  deferens,  and 
nnitc  to  form  a  singlo  trunk,  which  terminates,  on  the  right  side,  in  the  inferior 
vena  cava,  on  the  left  side,  in  the  left  renal  vein. 

The  Itfmphntiat  are  of  hirgo  size,  accompany  tho  blood-vessels,  and  termtnata 
in  the  lumlnir  g lauds. 

The  )terr>es  are  the  Bpenuatic  plexun  from  tlie  sympathetic.  This  plexus  » 
derived  from  the  re?ial  and  aortic  plexuses,  joined  by  filuniewts  from  tho  hypogMtric 
plexus,  which  accompany  the  artery  of  the  viia  dclerena. 


Testes. 

The  tCHtes  are  two  small  glnntlular  organs,  suspended  in  the  scrotum  by 
spermatic  cords.  Each  glaiul  is  of  au  oval  Ibrm,  compressed  laterally  and  l»ehii 
nurl  having  an  obliijue  po/ition  in  lla*  t*erotum;  the  uj)per  extremity  l»eing  direct 
forwards*  and  a  little  outwards;  the  lower,  buck  wards  and  a  little  inwards;  Uic 
anterior  convex  border  looks  forwards  and  downwards,  the  posterior  or  straight 
border,  to  which  tho  cord  is  attucherl,  backwards  and  upwards. 

The  anterior  ami  lateral  surfaces,  as  well  jw  lK»th  extremities  of  the  organ,  are 
eiMivex,  free,  smooth,  and  invested  by  the  tunica  vaginalis.  Tho  posterior  Ixjrder, 
to  which  the  cord  ia  utta^'hed,  receives  only  a  partial  investment  from  that  nietn- 
brane.  Lying  u]ion  die  i»uttT  edge  of  ihis  border,  is  a  long,  narrow,  flattened 
Itody,  named,  from  its  relation  to  tlio  testis,  the  epiilidymis  {hitvfiw^  tcstisX 
It  consists  uf  ti  central  portion,  or  body,  an  upper  enlarged  extremity,  the  glohud 
major,  or  head;  and  a  lower  pointed  extremity,  tl»c  tail,  or  globus  minor.  The 
globus  major  is  intimately  conneeled  with  the  up|)er  eud  of  the  leslicle  by  mean? 
of  \\n  elTerent  duets;  and  the  globus  minor  is  connected  with  its  lower  end  by 
eeliuhir  tit<sue,  and  a  relbTtiun  of  tlie  tuuica  vaginalis.  The  outer  surface  and 
upper  and  lower  ends  of  the  epididymis  are  free  and  covered  by  serous  men»» 
brano;  the  body  is  also  completely  invested  by  it,  excepting  along  its  posterior 
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370. — Tho  Testis  in  Situ,    The  Tunica. 
Vaginalis  having  been  laid  open. 


border,  and  connected   to  tho  hack  of  tlie  testis  by  a  fold  of  tho  eeroas  mem- 
brane.     Attached  to  the  upper  end  of  the  testis,  or  to  tiie  epididymis,  is  a  small 

pedunculuted  body,  the  use  of  which  is 
uuknown. 

Size  and  IVeighL  The  average  dimen- 
sions of  thia  gland  are  from  one  and  a 
half  to  two  inches  in  length,  one  inch  in 
breadth,  and  an  inch  and  a  quarter  in 
tho  an tero- posterior  diameter;  and  tho 
weight  variies  from  six  to  uight  drachms, 
the  left  testicle  being  a  little  the  larger. 

The  testis  is  invested  by  three  tunics, 
the  tunica  vaginalis,  tunica  albuginea, 
and  tunica  vascJilosn. 

The  Tunica  Vaginalis  is  the  serous 
covering  of  the  testis.  It  is  a  pouch  of 
serous  membrane,  derived  from  the  peri- 
toneum during  the  descent  of  the  testis 
in  the  fcctus,  from  the  abdomen  into  the 
scrotum.  After  its  descent,  that  portion  of 
the  pouch  which  extends  from  the  internal 
ring  to  near  the  upper  part  of  the  gland, 
becomes  obliterated,  the  lower  portion  re- 
maining as  a  shut  sac,  which  invests  the 
outer  surface  of  the  testis,  and  is  reflected 
on  the  interna!  surface  of  the  scrotum; 
hence  it  may  be  described  as  consisting  of  a  visceral  and  parietal  portion. 

The  visceral  portion  {tunica  vfigimtlis  propria),  covers  the  outer  surface  of  the 
testis,  as  well  as  the  cpidiilymis,  connecting  the  bitter  to  the  testis  by  means  of  a 
distinct  fold.  From  the  posterior  border  of  the  gland,  it  is  reflected  on  to  the 
internal  surface  of  the  scrotum. 

The  parietal  portion  of  the  serous  membrane  (tunica  vaginalis  rej^€xa\  is  far 
more  extensive  than  the  visceral  portion,  extending  upwards  for  some  distance 
in  front,  and  on  the  inner  side  of  the  cord,  and  reacliing  below  the  testis.  The 
inner  surface  of  the  tunica  vaginalis  is  free,  smooth,  and  covered  by  a  layer  of 
sijuamouB  epithelium.  Tlie  interval  between  the  visceral  and  parietal  layers  of 
this  membrane,  constitutes  the  cavity  of  the  tunica  vaginalis. 

The  Tunica  Alhuginea  is  the  fibrous  covering  of  the  testis.  It  is  a  dense 
fibrous  membrane,  of  a  blueish-whitc  colour,  composed  of  bundles  of  white  fibrous 
tissue,  which  interlace  in  every  direction.  Its  outer  surface  is  covered  by  the  tunica 
vaginalis,  except  aloug  its  posterior  border,  and  at  the  points  of  attachment  of 
the  epididymis;  hence  the  tunica  albugiuea  is  usually  considered  as  a  fibro-serous 
membrane,  like  the  dura  mater  and  pericardium.  This  membrane  surrounds  tho 
glandular  structure  of  tho  testicle,  and,  at  its  posterior  and  upper  border,  is 
reflected  into  the  interior  of  the  gland,  forming  an  incomplete  vertical  septum, 
called  the  mcdiastinnm  testis  {corpus  Ilighmorianum). 

The  mediastinum  testis  extends  from  the  upper,  nearly  to  the  lower  border  of 
the  gland,  and  is  wider  above  than  below.  From  the  front  and  aides  of  this 
septum,  numerous  slender  fibrous  cords  {trabecuhe)  are  given  otf,  which  pass  to  be 
attached  to  the  inner  surface  of  the  tunica  albuginea:  they  serve  to  maintain  the 
form  of  the  testis,  and  join,  with  similar  cords  given  ofi"  from  the  inner  surface  of 
the  tunica  albuginea,  to  i'orm  spaces  which  enclose  the  separate  lobules  of  the  organ. 
The  mediastinum  supports  the  vessels  and  ducts  of  tho  testis  in  their  passage  to 
and  from  the  substance  of  the  gland. 

The  Tunica  Vasculosa  {pia  mater  testis),  is  the  vascular  layer  of  the  testis, 
consisting  of  a  plexus  of  blood-vessels,  held  together  by  a  delicate  areolar  tissue. 
It  covers  the  iuner  surface  of  the  tunica  albugiuea,  sending  otT  ivuuvetvivv&\;\.vic:,^'9AVA 
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371. — Vertical  Section  of  the  Trs- 
ticW,  to  bhuw  the  arnmguuieiitof 
the  Uucta. 
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between  the  lobules,  Aviiich  are  supported  by  the  fibrous  prolon^ationff  fh>ai  the 
mediastimmi  teistis. 

Structure.  The  glandular  strut^ture  of  thu  testis  consists  of  numerous  lobules 
{lobnli  testis^  Their  number,  iit  a  single  testis,  is  Chtiinftted  by  Berres  »t  250,  and 
by  Krause,  at  400.  They  ditfer  in  size  according  to  their  position,  tlio^  in  ihe 
middle  of  the  gland  being  lar^^er  find  longer.  Eaeh  lobule  iscnnicul  tii  6hu|ie,  the 
base  beinjs:  directed  towards  ihc  circumference  of  tlie  orgsui,  the  apex  towards 
the  mcdiafltinum.  Each  lobtile  ia  contained  in  one  of  the  intervuli>  between 
the  tibrous  cords  and  vuseular  processes,  which  extend  between  ihe  meditL$tioutu 
teFtie  and  tlie  tunica  albuginea,  and  consists  of  from  one  to  lliree,  or  more, 
minute  conToluted  tulics,  the  tubuli  aeminiferi.  The  tubes  may  be  separately 
unravelled,  by  careful  di^fieetion  undL-r  water,  and  may  be  seen  to  com- 
mence either  by  free  eiecal  ends,  or  by 
anastomotic  hmps.  The  total  nuniher 
of  tubea  is  ponftidered  by  Moin'*i  to  lie 
about  300,  and  the  length  of  each  about 
f<ixteen  feet:  l>y  Lauth,  their  number  is 
estimated  at  840,  and  their  average 
length  two  feet  and  a  quarter.  Their 
diameter  varies  from  t.  ijjth  to  xJrT7*^^  "^  ^" 
inch.  The  tubuli  arc  pale  in  colour  in 
early  life,  but,  in  old  age,  they  acquire  u 
deep  yellow  tinge,  from  containing  nnich 
fatty  matter.  They  consist  of  a  base- 
ment membrane,  lined  liy  ei>itheliiim, 
eonsif'ting  of  nucleated  granular  ror- 
pupcles,  and  are  enclosed  in  a  delicate 
plexus  of  capillary  vessels.  In  the  apices 
of  the  lobules,  the  tubuli  become  less 
convoluted,  assume  a  nearly  (Straight 
course,  and  unite  together  to  form  from 
twenty  to  tlilrty  larger  ducts',  of  aliout 
-^th  of  an  inch  in  diameter,  nnd  theye, 
from  their  straight  course,  arc  called 
vasa  recta. 

The  vasa  recta  enter  the  filrrous  tissue 
of  the  mediastinuifi,  and  pa^s  upwards  and 
backwards,    forming,    hi    tlieir    ascent^    a 
clo(<e  network  of  anastomosing  tubes,  with 
exceedingly  thin  parietcs:  this  constitutes  the  rrte  trgfis.     At  the  upper  end  of  iftj'' 
inevliastinum,  the  vessels  of  the  rete  testis  terminate   in  from  twelve  to  fifteen  «r| 
twenty  ducts,  the  vasa  ffferentia  *  they  perforate  the  tunica  albugiuea,  ««id  cam 
the  seminal  fluid  from  the  testis  to  the  epididymis.    Their  conri?e  is  at  first  straiglit; 
they  then  become  enlarged,  nnd  exceedingly  convoluted,  and  form  a  series  of  Coat- < 
cal  masses,  the  voni  vaHcuiusi,  which,  together,  constitute  the  globus  innjor  of  the 
epididymis.      Each  cone  consists  of  a  single  convoluted   duct,  from    six    to  eight 
inches   in  length,   the  diameter  of  %vhich   gra<bially  decreases  from  the  testis  to  I 
the  epididymis.     Opposite   the  bases  of  the  cones,   the  cfierent  vessels   open  «l 
narrow  intervals  into  a   single  duct,  >vhich  constitutes,  by  its  complex  convolv--] 
tions,  the  body  and  globus  minor  of  the  epididymis.     When  the  convolutions  of 
this  tube  are   unravelled,    it  measures  upwards   of  twenty    feet   In   length,  oml ' 
increases  in  hrcndtli  and  thickness  as   it   ap})roaclies  the  viis  deferens.      The  coo- 
volutions  are  held  together  by  fine  areolar  tissue,  and  by  bands   of  fibrous  tissue 
A  long  narrow  tube,  the  vasctdum  aberrans  of  ITaller,  ia  oeeai»ionally  found  C00«1 
nected  with  the  lower  part  of  the  canal  of  the  epididymis  or  with  the  comuienpe-l 
ment  of  the  vas  deferens,   and  extending  up  into  the  cord  for  about  two  or  Uirrtf] 
inches,  where  H  t<iYm\T\ates  by  «.  blind  extremity,  which  is  occasionally  bifiircatMl 
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Its  lenp^Ui  varit'H  from  an  inch  end  a  half  to  fourteen  inches^  and  sometiinea 
it  liecoiiiefl  dilat<'d  towards  its  extremity:  more  commonly,  it  retains  tire  same 
diameter  throughout.  Its  structure  is  eimilar  to  that  of  the  va«  deferens. 
Occ/kiionally»  it  is  found  unconnected  with  the  epididymis. 

The  Vas  Deferens,  the  excretoiy  duct  of  the  testis,  is  the  continuation  of  the 
epididymis^  ComtiiernMnp  at  the  lowtT  part  of  the  glohus  minor,  it  ascend)*  along 
the  posterior  and  innur  side  of  the  testis  and  epididymi-*,  niui  along  the  back  part 
of  the  Rpermatic  cord,  through  the  spermatic  canal,  to  the  internal  abdominal 
ring.  From  the  rin«^  it  descc^nds  into  the  pelvis,  crossing  the  external  iliac 
vessels,  and  curves  round  the  outer  side  of  the  epigastric  artery:  at  the  side  of 
the  bladder,  it  arches  backwards  and  downwards  to  its  base,  crossing  outside  the 
obliterated  hypogastric  artery,  and  to  the  inner  dde  of  the  ureter.  At  the  baa« 
of  the  bhiddLT,  it  lies  betwi'uti  that  viscus  nnd  tlie  rectum,  running  along  the  inner 
border  of  tho  vcsicida  seminalis.  In  this  situation,  it  becomes  enlarged  nnd  saccu- 
lated; and,  becoming  narrowed,  at  the  bitse  of  the  profitate,  unites  with  the  duct 
of  the  vetfieula  feminalit;  to  form  the  ejaculatory  duct.  The  vas  deferens  presents  a 
hard  and  cord-like  sensation  to  the  lingers;  it  is  about  two  feet  in  length,  of  cylin- 
drical form,  and  about  a  line  nnd  a  quarter  in  diameter.  Its  walla  arc  of  extreme 
density  and  thickness,  measuring  one-third  of  a  line;  and  its  canal  is  extremely 
small,  measuring  abuyt  half  a  line. 

371,— Base  of  the  Bladder,  with  the  Yasa  Defereuiia 
and  Vesioulee  Seminales. 
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In  structure,  the  vas  deferens  consists  of  throe  coats:  I.  An  external,  or  cellular 
coat;  2.  A  muscular  coat,  which  is  thick,  dense,  ela.<}ticy  and  consaists  of  two  longi- 
tudinal, and  an  intermediate  circular  layer  of  muscular  tibres;  3.  An  internal,  or 
nmcous  coat,  which  is  pale,  and  arranged  in  longitudinal  fold»;  ita  epithelial 
covering  is  of  the  columnar  variety. 

Vesicul^  Seminales. 

The  Seminal  Vesicles  are  two  lobulated  membranous  pouches,  placed  between 
the  base  of  the  bladder  and  the  rectum,  serving  as  rc*iervoirs  for  the  semen,  ttnd 
secreting  some  fluid  to  be  added  to  that  of  the  testicles.  Each  sac  is  i?i.>mcwhat 
pyramidal  in  form,  the  broad  end  being  directed  backwards,  mid  the  narrow  end 
forward  towards  the  prostate.  They  measure  about  two  and  a  half  inches  in 
length,  about  live  lines   in  breadth,  and  fi'om  two  to   three  Hues  in  tlvvi^\k\\K?K^. 
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They  vary,  however,  in  size,  not  only  in  different  individuals,  but  also  in  Che 
individual  on  tlic  two  sides.    Thf  ir  upper  mrface  is  in  contaci  with  the  ba 


the  blailder,  extending  from  near  the  termination  of  the  ai*eter«  to  the  base  of  Ui 
prostate  gland.     Tlieir  under  surface  rests  upon  the  rectum,  from  which  they 
Bcpnrated  by  the  rocto-vesical  fascia.      Tlieir  posterior  extremities  diverge  beu;k- 
wards  and  outwards  from  each  other.     Their  anterior  extremities  are  pointed,  uii 
converge  towards   the   base   of   the    prostata  glund,  where  each  joins  with  ih© 
corresponding  vaa  deferens  to  form  the  ejaculatory  duct.     Along  the  inner  margia 
of  each  vesiculum  runs  the  enlarged  and  convoluted  vas  defercn*.  The  inner  bonlef 
of  the  resicula,  and  the  corresponding  vaa  defereus,  form  the  lateral  lx)ttndarT  of 
a  triangular  Hpace,  limited  behind  by  the  recto-veaical  peritoneal  fold;  the  purlion- 
of  the  bladder  included  in  this  space  rests  on  the  rectum,  and  corresponds  wi 
tJie  trigonum  vesicae  in  its  interior. 

Structure.  Each  vestculum  consists  of  a  single  tube,  coiled  upon  itself,  and  giving 
otr  several  irregular  can-al  diverticula;  the  separate  coils,  as  well  as  the  diveriictUn," 
being  connected  together  by  fibrous  tissue.  When  uncoiled,  this  tuljo  is  al)0ul 
the  diameter  of  a  quill,  and  varies  in  length  from  four  to  six  inches;  it  terminstefl 
posteriorly  in  a  cut-tie-sac ;  its  anterior  extremity  l>ecomc3  constricted  into  % 
narrow  straight  duct,  which  joins  on  its  inner  side  with  the  corresponding 
•leferens,  and  forms  the  ejaculatory  duct. 

The  ejaculatnrtf  ducts^  two  in  number,  one  on  each  eide,  arc  formed  by  thfl 
junction  of  the  duct  of  the  vesicula  serainalis  with  the  vas  deferens.  Each  duct 
is  about  three  quarters  of  an  inch  in  length;  it  commences  at  the  base  of  ihft 
prostate,  and  runs  forwarils  and  upwards  in  a  canal  in  its  ftubstanee,  and  alon^ 
the  side  of  the  utriculus,  to  terminate  by  a  separate  slit-like  orifice  upon  or  within 
the  margins  of  the  sinus  pocularis.  The  ducts  diminish  in  size,  and  convergo 
towards  their  termination. 

Structure.  The  vesicula)  seminales  are  composed  of  three  conta;  an  erternal  or 
^bro'ccllular,  derived  from  the  recto-vesietil  fascia;  a  middle  or  fibrous  rntU,  wluoli 
]h  firm,  dense,  fibrous  in  atnicture,  somewhat  elastic,  and  contain?,  nccording  t« 
E.  II.  Wuber,  muscular  fibres;  and  an  internal  or  mucous  coat,  which  is  pnkv  wf 
whitish-biown  colour,  and  presents  a  delicate  reticular  structure,  like  that  seen  iob 
the  galbbhidder,  hut  the  meshes  are  finer.  The  epithelium  is  squamous.  Tlie 
coats  of  the  ejaculatory  ducts  are  extreme!}'  thin,  the  outer  fibrous  layer  beinj 
almost  entirely  tost  after  Uielr  entrance  into  the  prostate,  a  thin  layer  of  musculAr 
fibres  and  the  mucous  membrane  forming  the  only  constituents  of  tho  tul>es. 

Vessels  ftjtd  Nerves.  The  arteries  supplying  the  vcsiculas  seminales  are  derived- 
from  the  inferior  vesical  and  middle  hiiimorrhoidal.  The  veins  and  lympkatits 
at'company  the  arteries.     The  nerves  are  derived  from  the  hypogastric  plexuR. 

The  Semen  is  a  thick  whiti.sh  fluid,  having  a  peculiar  odour.  It  consists  of  ft 
fluid,  the  liquor  seminis,  and  wolid  particle;*,  the  tierainal  granules,  and  spermatozoii. 

The  liquor  seminis  is   tran8j)arent,   colourless,   and  of  an   albuminous  comji 
Hition,    CQJitaining    particles    of  squamous    and    colunmar   epithelium,    with    oil 
glolmles  and  granular  matter  floating  in  it,  besides  the  aliove-meiitioned  soli 
eleuients. 

The  seminal  granules  are  round  finely-granular  corpuacles,  meosruring  X6\>v 
of  an  inch  in  di»meter. 

The  spermattnon^  or  spermatic  filaments,  are  the  est^ential  ngenta  in  pixxlocin 
fecundation.      They  are  minute  elongated  pardclcs,  consisting  of  a  small  flaltctu'dj 
oval  extremity  or  body,  and  a  long  slender  caudal   filament.     A  small   circu 
spot  is  obeerved  in  the  centre  of  the  body,  and  at  its  point  of  connection  with  th( 
tail  there  is  frequently  seen  a  projectiug  rim  or  collar.     The  movement*  of  tht' 
bodies  are  remarkable,  and  consist,  of  a  lashing  or  undulatory  motion  of  the  tail. 

Descknt  ok  thk  Testes. 

The  testes,  at  an  early  period  of  fcctnl  life,  are  placed  at  tho  back  part  of 
aiKlominal  cavity,  behind  the  peritoneum,  in  front  and  a  little  below   tlie  kidae 
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The  anterior  surface  and  sides  are  invested  by  peritoneum;  the  blood-vessels  and 
efferent  ducts  are  connected  with  their  posterior  surface;  and  attached  to  the 
lower  end  is  a  peculiar  structure,  the  gubernaculum  testis,  which  is  said  to  assist 
in  their  descent. 

The  Gubernaculum  Testis  attains  its  full  development  between  the  fifth  and 
sixth  months;  it  is  a  conical-shaped  cord,  attached  above  to  the  lower  end  of 
the  epididymis,  and  below  to  the  bottom  of  the  scrotum.  It  is  placed  behind 
the  peritoneum,  lying  upon  the  front  of  the  Psoas  muscle,  and  completely  filling 
the  inguinal  canaJ.  It  consists  of  a  soft  transparent  areolar  tissue  within,  which 
often  appears  partially  hollow,  surrounded  by  a  layer  of  striped  muscular  fibres, 
the  Cremaster,  which  ascends  upon  this  body  to  be  attached  to  the  testis. 
According  to  Mr.  Curling,  the  gubernaculum,  as  well  as  these  muscular  fibres, 
divides  below  into  three  processes:  the  external  and  broadest  process  is  connected 
with  Foupart's  ligament  in  the  inguinal  canal;  the  middle  process  descends  along 
the  inguinal  canal  to  the  bottom  of  the  scrotum,  where  it  joins  the  dartos;  the 
internal  one  is  firmly  attached  to  the  os  pubis  and  sheath  of  the  Rectus  muscle; 
some  fibres,  moreover,  are  refiected  from  the  Internal  oblique  on  to  the  front  of 
the  gubernaculum.  Up  to  the  fifth  month,  the  testis  is  situated  in  the  lumbar 
region,  covered  in  front  and  at  the  sides  by  peritoneum,  and  supported  in  its 
position  by  a  fold  of  that  membrane,  called  the  mesorchium;  between  the  fifth  and 
sixth  months  the  testis  descends  to  the  iliac  fossa,  the  gubernaculum  at  the  same 
time  becoming  shortened;  during  the  seventh  month,  it  enters  the  internal  ab- 
dominal ring,  a  small  pouch  of  peritoneum  (processus  vaginalis)  preceding  the 
testis  in  its  course  through  the  canal.  By  the  end  of  the  eighth  month,  the  testis 
has  descended  into  the  scrotum,  carrying  down  with  it  a  lengthened  pouch  of  peri- 
toneum, which  communicates  by  its  upper  extremity  with  the  peritoneal  cavity. 
Just  before  birth,  the  upper  part  of  this  pouch  usually  becomes  closed,  and  this 
obliteration  extends  gradually  downwards  to  within  a  short  distance  of  the  testis. 
The  process  of  peritoneum  surrounding  the  testis,  which  is  now  entirely  cut  off 
from  the  general  peritoneal  cavity,  constitutes  the  tunica  vaginalis,* 

Mr.  Curling  believes  that  the  descent  of  the  testis  is  effected  by  means  of  the 
muscular  fibres  of  the  gubernaculum;  those  fibres  which  proceed  from  Poupart*s 
ligament  and  the  Obliquus  internus  are  said  to  guide  the  organ  into  the  inguinal 
canal;  those  attached  to  the  pubis  draw  it  below  the  external  abdominal  ring;  and 
those  attached  to  the  bottom  of  the  scrotum  complete  its  descent.  During  the 
descent  of  the  organ  these  muscular  fibres  become  greatly  everted,  forming  a 
muscular  layer,  which  becomes  placed  external  to  the  process  of  the  peritoneum, 
surrounding  the  gland  and  spermatic  cord,  and  constitutes  the  Cremaster.  In  the 
female,  a  small  cord,  corresponding  to  the  gubernaculum  in  the  male,  descends 
to  the  inguinal  region,  and  ultimately  forms  the  round  ligament  of  the  uterus.  A 
pouch  of  peritoneum  accompanies  it  along  the  inguinal  canal,  analogous  to  the 
processus  vaginalis  in  the  male;  it  is  called  the  canal  of  Nuck. 

*  The  obliteration  of  the  process  of  peritoneum  which  accompanies  the  cord,  and  is 
hence  called  the  funicular  vrocess,  is  often  incomplete.  For  an  account  of  the  various 
conditions  produced  by  such  incomplete  obliteration  (which  are  of  great  importance  in  the 

Eathologicai  anatomy  of  Inguinal  HemiaJ,  the  student  is  referred  to  the  Essay  on  Hernia, 
y  Mr.  Birkett,  in  *  A  System  of  Surgery,  edited  by  T.  Holmes,  vol.  iv. 
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THE  external  Orj^ana  of  Geiiprntion  in  the  female,  arc  the  mens  Veneri«,  th«i 
hihia  niajora  mid  iiiinctru,  the  clJtnris,  the  tnetttus  uHimrius,  and  the  orifice  of] 
the  vagina.     The  term  'vulva'  or  *()inletidiim,*  &s  generally  applied,  includes  ail 
fhese  purti^. 

The  mons  veneris  is  the  rounded  emiueiice  in  front  of  the  pubes,  formed  hy  a  , 
colleotion  of  fatty  tisstio  heneuth  the  integument.  It  surmounts  the  vnlvA,  and  iaj 
covered  with  hair  at  the  (Jine  of  ptiherty. 

373. — The  Vulva.    External  Female  Organs  of  Generation. 
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The  lahia  majora  arc  two  prominent  lonjfitudinal  cutaneous  foldSf  extoudinjf  | 
downwards  from  the  mons  Veneris  to  the  anterior  hoiiridnry  of  the  perinieum.  and 
enclosing  an  elliptit^al  fis.siire,  the  comnum  urino-sexual  opcuinp.  Enrh  lahium  i» 
formed  externally  of  in  tegument,  covered  with  hair;  internally,  of  mucous  m<i«- 
brane,  which  is  continuous  with  the  gen i to-urinary  mucous  tract;  and  lK?twoeo 
the  two,  ot"  a  considerable  quantity  of  areolar  tissue,  fat,  and  a  tiaaue  resembUA^j 
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the  dartos  of  the  scrotum,  besides  vessels,  nerves,  and  glands.  The  labia  are 
thicker  in  front  than  behind,  and  joined  together  at  each  extromitj,  forming  the 
anterior  and  posterior  commissures.  The  interval  left  between  the  posterior  com- 
missure and  the  margin  of  the  anus  is  about  an  inch  in  length,  and  constitutes  the 
perinaeum.  Just  witliin  the  posterior  commissure  is  a  small  transverse  fold,  the 
franulum  pudendi  or  fourchette,  which  is  commonly  ruptured  in  the  first  partu- 
rition, and  the  space  between  it  and  the  commissure  is  called  the  fossa  navicularis. 
The  labia  are  analogous  to  the  scrotum  in  the  male. 

The  labia  minora  or  nympha  are  two  small  folds  of  mucous  membrane, 
situated  within  the  labia  majora,  extending  from  the  clitoris  obliquely  down- 
wards and  outwards  for  about  an  inch  and  a  half  on  each  side  of  the  orifice  of  the 
vagina,  on  the  sides  of  which  they  are  lost.  They  are  continuous  externally  with 
the  labia  majora,  internally  with  the  inner  surface  of  the  vagina.  As  they  con- 
verge towards  the  clitoris  in  front,  each  labium  divides  into  two  folds,  which 
surround  the  glans  clitoridis,  the  superior  folds  uniting  to  form  the  praeputium 
clitoridis,  the  inferior  folds  being  attached  to  the  glans,  and  forming  the  fraenum. 
The  nymphae  are  composed  of  mucous  membrane,  covered  by  a  thin  epithelial 
layer.  They  contain  a  plexus  of  vessels  in  their  interior,  and  are  provided  with 
numerous  largo  mucous  crypts  which  secrete  abundance  of  sebaceous  matter. 

The  clitoris  is  an  erectile  structure,  analogous  to  the  corpora  cavernosa  of  the 
penis.  It  is  situated  beneath  the  anterior  commissure,  partially  hidden  between 
the  anterior  extremities  of  the  labia  minora.  It  is  an  elongated  organ,  connected 
to  the  rami  of  the  pubes  and  ischia  on  each  side  by  two  crura;  the  body  is 
short,  and  concealed  beneath  the  labia;  the  free  extremity,  or  glans  clitoridis,  is 
a  small  rounded  tubercle,  consisting  of  spongy  erectile  tissue,  and  highly  sensitive. 
The  clitoris  consists  of  two  corpora  cavernosa,  composed  of  erectile  tissue  enclosed 
in  a  dense  layer  of  fibrous  membrane,  united  together  along  their  inner  surfaces 
by  an  incomplete  fibrous  pectiniform  septum.  It  is  provided,  like  the  penis,  with 
a  suspensory  ligament,  and  with  two  small  muscles,  the  Erectores  clitoridis,  which 
are  inserted  into  the  crura  of  the  corpora  cavernosa. 

Between  the  clitoris,  and  the  entrance  of  the  vagina,  is  a  triangular  smooth 
surface,  bounded  on  each  side  by  the  nymphe:  this  is  the  vestibule. 

The  orifice  of  the  urethra  {meatus  urinarius),  is  situated  at  the  back  part  of 
the  vestibule,  about  an  inch  below  the  clitoris,  and  near  the  margin  of  the  vagina, 
surrounded  by  a  prominent  elevation  of  the  mucous  membrane.  Below  the 
meatus  urinarius,  is  the  orifice  of  the  vagina,  an  elliptical  aperture,  more  or  less 
closed  in  the  virgin,  by  a  membranous  fold,  the  hymen. 

The  hymen  is  a  thin  semilunar  fold  of  mucous  membrane,  stretched  across 
the  lower  part  of  the  orifice  of  the  vagina;  its  concave  margin  being  turned 
upwards  towards  the  pubes.  Sometimes  this  membrane  forms  a  complete 
septum  across  the  orifice  of  the  vagina:  a  condition  known  as  imperforate  hymen. 
Occasionally,  it  forms  a  circular  septum,  perforated  in  the  centre  by  a  round 
opening;  sometimes  it  is  cribriform,  or  its  free  margin  forms  a  membranous 
fringe,  or  it  may  be  entirely  absent.  It  may  also  persist  after  copulation.  The 
hymen  cannot,  consequently,  be  considered  as  a  test  of  virginity.  Its  rupture,  or 
the  rudimentary  condition  of  the  membrane  above  referred  to,  gives  rise  to  those 
small  rounded  elevations  which  surround  the  opening  of  the  vagina,  the  carunculce 
myrtiformes. 

Glands  of  Bartholine.  On  each  side  of  the  commencement  of  the  vagina  is  a 
round,  or  oblong  body,  of  a  reddish-yellow  colour,  and  of  the  size  of  a  horse- 
bean,  analogous  to  Cowper's  gland  in  the  mule.  It  is  called  the  gland  of 
Bartholine.  Each  gland  opens  by  means  of  a  long  single  duct,  upon  the  inner 
side  of  the  nyraphae,  external  to  the  hymen.  Extending  from  the  clitoris,  along 
either  side  of  the  vestibule,  and  lying  a  little  behind  the  nymphae,  are  two  large 
oblong  masses,  about  an  inch  in  length,  consisting  of  a  plexus  of  veins,  enclosed 
in  a  thin  layer  of  fibrous  membrane.  These  bodies  are  narrow  in  front,  rounded 
below,  and  are  connected  with  the  crura  of  the  clitoris  and  rami  of  the  ^ubeav 


720 


FEMALE  ORGANS  OF  GENERATION, 


they  nre  termed  by  KoboU,  the  hulbi  rettibuli;  and  he  coiistdiTa  ihera  ani 
to  the  bull)  of  the  corpui*  spongiosum  in  the  mjile.     Immediately  in  front  of  1 
bodies  is  a  emjiiler  venous  plexus,  continuous  with  the  bulbi  vetttlbuli  bHltind, 
the  plans  clitoridis  in  front:  it  is  called  by  Kobelt^   the  pars  ittU^r^  d  in] 

considered  by  him  as  analogotis  to  that  part  of  the  body  of  the  corpu      ,  <:^uitn 

which  immediately  succeeds  the  bulb. 

374,— Section  of  Female  Pel  vie,  showing  position  of  Viscej-a. 
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Bladder. 

Tlie  bladder  is  sitimr.e<I  at  the  nnk-rior  part  of  the  pelvis,  it  is  in  ri'iatifl 
in  fronts  will)  tlu'  d*!  pubis;  behind,  with  the  uteriiB,  some  convohitians  of  the  ■ 
Miiall  tntestino  licinjj  iiikrpose*!;  its  hase  liorf  in  contnot  with  the  neck  of  ibej 
ufrriis<,  and  with  the  antvti«»r  wall  of  llie  vagina.  The  IvhiJder  is  said  to  bclarg^rj 
in  the  female  than  in  the  male,  and  is  very  broad  in  its  transverse  diameter 


Urethra. 


The  nrethra  is  n  narrow  membranous  canal,  about  an  inch  and  a  half  in  leng 
cxk'nding  from  the  neck  of  (he  bladder  to  the  meatus  urinarius.  It  i*  pl«c«d 
beneath  the  symphysis  pubii?,  imbedded  in  the  anterior  wall  of  the  vagina;  *Dd 
its  direction  is  obliquely  downwords  and  forwards,  its  course  bein;»  slighlly  | 
curved,  the  concavity  directed  upwards.  Its  diameter,  when  undilat^^d,  ig  Aloati 
a  (junrter  of  an  inch.  Tlie  urethra  perforates  the  triangular  ligament,  preei*ely 
ns  in  the  male,  and  is  ssurrounded  by  the  museular  fibres  of  tlie  Compresior 
urethra?, 

Structure.  The  urethra  consists  of  three  coats:  muscular,  erectile,  and  mucous* 
The  mmtcnlar  coat  is  continuous  with  that  of  the  bladder;  it  extends  the  whiili J 
h-ngth  of  ibo  tube,  and  consists  of  a  thick  stratum  of  circular  fibres. 
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A  thin  layer  of  spongy,  erectile  tissue,  intermixed  with  much  elastic  tissue, 
lies  immediately  beneath  the  mucous  coat. 

The  mucous  coat  is  pale,  continuous,  externally,  with  that  of  the  vulva,  and 
internally,  with  that  of  the  bladder.  It  is  thrown  into  longitudinal  folds,  one  of 
which,  placed  along  the  floor  of  the  canal,  resembles  the  verumontanum  in  the 
male  urethra.  It  is  lined  by  laminated  epithelium,  which  becomes  spheroidal  at 
the  bladder.     Its  external  orifice  is  surrounded  by  a  few  mucous  follicles. 

The  urethra,  from  not  being  surrounded  by  dense  resisting  structures,  as  in  the 
male,  admits  of  considerable  dilatation,  which  enables  the  surgeon  to  remove  with 
considerable  facility,  calculi,  or  other  foreign  bodies,  from  the  cavity  of  the 
bladder. 

Rectum. 

The  rectum  is  more  capacious,  and  less  curved  in  the  female,  than  in  the 
male. 

The  first  portion  extends  from  the  left  sacro-iliac  symphysis  to  the  middle  of 
the  sacribm.     Its  connections  are  similar  to  those  in  the  male. 

The  sscond  portion  extends  to  the  tip  of  the  coccyx.  It  is  covered  in  front  by 
the  peritoneum,  but  only  for  a  short  distance,  at  its  upper  part,  and  is  in  relation 
with  the  posterior  wall  of  the  vagina. 

The  third  portion  curves  backwards,  from  the  vagina  to  the  anus,  leaving  a 
space  which  corresponds  on  the  surface  of  the  body  to  the  perinsum.  Its  ex- 
tremity is  surrounded  by  the  Sphincter  muscles,  and  its  sides  are  supported  by 
the  Levatores  ani. 

The  Vagina. 

The  f  agina  is  a  membranous  canal,  extending  from  the  vulva  to  the  uterus. 
It  is  situated  in  the  cavity  of  the  pelvis,  behind  the  bladder,  and  in  front  of 
the  rectum.  Its  direction  is  curved  forwards  and  downwards,  following  at  first 
the  line  of  the  axis  of  the  cavity  of  the  pelvis,  and  afterwards  that  of  the  outlet. 
It  is  cylindrical  in  shape,  flattened  from  before  backwards,  and  its  walls  are 
ordinarily  in  contact  with  each  other.  Its  length  is  about  four  inches  along  its 
anterior  wall,  and  between  five  and  six  inches  along  its  posterior  wall.  It  is  con- 
stricted at  its  conmien cement,  and  becomes  dilated  near  its  uterine  extremity;  it 
surrounds  the  vaginal  portion  of  the  cervix  uteri,  a  short  distance  from  the  os, 
and  its  attMliment  extends  higher  up  on  the  posterior  than  on  the  anterior  wall 
of  the  uterns. 

Relations,  Its  anterior  surface  is  concave,  and  in  relation  with  the  base  of  the 
bladder,  and  with  the  urethra.  Its  posterior  surface  is  convex,  and  connected  to 
the  anterior  wall  of  the  rectum,  for  the  lower  three-fourths  of  its  extent,  the 
upper  fourth  being  separated  from  that  tube  by  the  recto-uterine  fold  of  peri- 
toneum, which  forms  a  cul-de-sac  between  the  vagina  and  rectum.  Its  sides  give 
attachment  superiorly  to  the  broad  ligaments,  and  inferiorly  to  the  Levatores  ani 
muscles  and  recto-vesical  fascia. 

Structure.  The  vagina  consists  of  an  external,  or  muscular  coat,  a  layer  of 
erectile  tissue,  and  an  internal  mucous  lining. 

The  muscular  coat  consists  of  longitudinal  fibres,  which  surround  the  vagina, 
and  are  continuous  with  the  superficial  muscular  fibres  of  the  uterus.  The 
strongest  fasciculi  are  those  attached  to  the  recto-vesical  fascia  on  each  side. 

The  erectile  tissue  is  enclosed  between  two  layers  of  fibrous  membrane:  it  is 
more  abundant  at  the  lower  than  at  the  upper  part  of  the  vagina. 

The  mucous  membrane  is  continuous,  above,  with  that  lining  the  uterus,  and 
below,  with  the  integument  covering  the  labia  majora.  Its  inner  surface  presents, 
along  the  anterior  and  posterior  walls,  a  longitudinal  ridge,  or  raphe,  called  the 
columns  of  the  vagina^  and  numerous  transverse  ridges,  or  rugae,  extend  outwards 
from  the  raphe  on  each  side.  These  rugas  are  most  distinct  near  the  orifice  of 
the  vagina,  especially  in  females  before  parturition.     They  indicate  ita  «i^^\a^^Tk 
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for  dttatation,  and  are  calculated  to  facilitate  its  enlargeral 
The  mucoMB  membrano  is  covered  with  conical  and  filiform' 
with  raucous  glands  and  follicles,  which  are  efipecially  nutnl 
and  around  ttie  cervix  uteri. 

The  Utehtts. 

The  uterus  is  the  organ  of  gestation,  receiving  the  H 
cavity,  retaming  and  supporting  it  during  the  developnM 
becombig  the  principal  agent  in  its  expulsion  at  the  time  o^ 

In  the  virgin  state  it  is  pear-shapetl,  HatteneJ  from  | 
situated  in  the  cavity  of  the  pelvis,  between  the  bladder 
tained  in  its  position  by  the  round  and  broad  ligaments  on  I 
into  the  upper  end  of  the  vagina  below.  Its  upper  en^ 
upwards  and  forwards;  its  lower  end,  or  apex,  dowinvarda 
line  of  the  axis  of  the  inlet  of  the  pelvis,  forming  an  augl 
direction  of  which  corresponds  to  the  cavity  and  outlet  of  H 
ineastirea  about  three  inches  in  length,  two  in  breiidfh  at 
inch  in  thickness,  and  it  weighs  from  an  ounce  to  an  ounoi 

The  fundus  is  the  upper  broad  extremity  of  the  organ; 
by  peritoneum,  and  placed  on  a  line  below  the  level  of  that 

The  bodt/  gradually  uarrowa  from  the  fundus  to  the  ne(^ 
is  flattened,  covered  by  peritoneum  in  the  upper  three-foa 
separated  from  the  bladder  by  some  convolutious  of  the  sm| 
fourth  is  connected  with  the  bladder.  Its  posterior  surj{ 
by  jjcritoneum  throughout,  and  separated  from  the  rectum 
of  the  intestine.  Its  lateral  marffins  are  concave,  and  g 
Fallopian  tube  above,  the  round  ligament  below  and  in 
ligament  of  the  ovary  behind  and  below  both  of  these  strn 

The  cervix  is  the  lower  rounded  and  constricted  portion 
its  circumference  is  altJichod  the  upper  end  of  the  vagina,  1 
a  greater  distance  behind  than  in  front» 

At  the  viiginal  extremity  of  the  uterus  is  a  transverse  < 
hounded  by  two  lips,  the  anterior  of  which  is  thick,  th« 
long. 

Ligaments.  The  ligaments  of  the  uterus  are  six  in  nuni 
posterior,  and  two  lateral.    They  are  formed  of  peritoneunl 

The  two  anterior  ligaments  {vesico-uterine)^  are  two  ! 
pass  between  the  neck  of  the  uterus  and  the  posterior  suHl 

The  two  posterior  ligaments  {recto-uterine^  pass  bellj 
uterus  and  rectum.  l| 

The  ttto  lateral  or  broad  ligaments,  pass  from  the  sidai 
lateral  walls  of  the  pelvis,  forming  a  septum  across  the  pe| 
cavity  into  two  portions.  In  the  anterior  part  are  contaiai 
and  vagina;  in  the  posterior  part,  the  rectum.  j 

The  eavity  of  the  jtterus  is  small  in  comparison  with  I 
tliftt  portion  of  the  cavity  which  corresponds  to  the  body' 
from  before  backward;ji,  bo  that  its  walls  are  closely  approij 
base  directed  upwards  towards  tlie  fundus.  At  each  supd 
shaped  cavity,  which  constitutes  the  remains  of  the  divisi 
uterus  into  two  cornua;  and  at  the  bottom  of  each  cavity! 
the  Fallopian  tube.  At  the  inferior  angle  of  the  uterine  j 
Btricted  opening,  the  internal  orifice  {ostium  interHnm\ 
cavity  of  the  cervix.  The  cavity  in  the  cervix  in  somewi 
from  before  backwards,  broader  at  the  centre  than  at  eith« 
mJHiicateM,  below,  with  the  vagina.  Each  wall  of  the  canal' 
column,  from  which  pToceei\  iil  \i\ivaWT  oC  %mstll  obliq^ue  d 
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pearance  of  branches  from  the  stem  of  «  tree,  and  hence  the  name  arbor  vita 
ftterinusj  applied  to  it.  These  folds  usually  become  very  indistinct  after  the  first 
labour. 

Structure.  The  uteras  is  composed  of  three  coats:  an  external  pcrous  coat,  a 
middle  or  muscular  layer,  and  an  internal  mucous  coat* 

The  serous  coat  is  derived  from  the  peritoneum;  it  invests  the  fundus  and  the 
whole  of  the  posterior  surface  of  the  body  of  the  uterus ;  but  only  the  tipper  three* 
fourths  of  its  anterior  surface. 

The  mv settlor  coat  forms  the  chief  bulk  of  the  substance  of  the  uterus.  In 
the  unimpregnated  state,  it  is  dense,  firm,  of  a  greyish  colour,  and  cuts  almost  like 
cartilage.  It  is  thick  opposite  the  middle  of  the  body  and  fundus,  and  thin  at 
the  orifices  of  the  Fallopian  tubes.  It  consists  of  bundles  of  uiistriped  muscular 
fibres,  disposed  in  layers,  intermixed  witii  areolar  tissue,  blood,  and  lymphatic 
Tesscis  and  nerves.  In  the  impregnated  state,  the  muscular  tissue  becomes  more 
prominently  developed,  and  is  disposed  in  tbree  layers:  external,  middle,  and 
internal. 

The  external  layer  is  placed  beneath  the  peritoneum,  disposed  as  a  thin  plane  on 
the  anterior  and  posterior  surfaces.  It  consists  of  fibres,  which  pass  transversely 
across  the  fundus,  and,  converging  at  each  superior  angle  of  the  uterus,  are  con- 
tinned  on  the  Fallopian  tubes,  the  round  ligament,  aud  ligament  of  the  ovary; 
some  passing  at  each  side  into  the  broad  ligament,  and  others  running  backwards 
from  the  cervix  into  the  recto-uterine  ligaments. 

The  middle  layer  of  fibres  presents  no  regularity  in  its  arrangement,  being 
disposed  longitudinally,  obliquely  and  transversely. 

The  internal,  or  deep  layer,  consists  of  circular  fibres  arranged  in  the  form  of 
two  hollow  cones,  the  apices  of  which  surround  the  orifices  of  the  Fallopian  tubes, 
their  bases  intermingling  with  one  anotiier  on  the  middle  of  the  body  of  the 
nterus.     At  the  cervix,  these  fibres  are  disposed  transversely. 

The  mucous  membrane  is  thin,  smooth,  and  closely  adherent  to  the  subjacent 
tissue.  It  is  continuous,  through  the  fimbriated  extremity  of  the  Fallopian  tubes, 
with  the  peritoneum;  and,  through  the  os  uteri,  with  the  mucous  membrane 
lining  the  v.<igina. 

In  the  body  of  the  uterus,  it  is  smooth,  soft,  of  a  reddish  colour,  lined  by 
columnar-ciliated  epithelium,  and  presents,  when  viewed  with  a  lens,  the  orifices 
of  numerous  tubular  follicles  arrauged,  perpendicularly  to  the  surface.  They  are 
of  smnll  size  in  the  unimpregnated  uterus,  but  shortly  after  impregnation  they  are 
enlarged,  elongated,  presenting  a  contorted  or  waved  appearance  towards  their 
closed  extremities  which  onccasionally  dilate  into  two  or  three  sacculated  extremities. 
The  circular  orifices  of  these  glands  may  bo  seen  on  the  inner  surface  of  the 
mucous  membrane,  many  of  which  during  the  early  period  of  pregnancy  are 
surrounded  by  a  whitish  ring  formed  of  epithelium  which  lines  the  follicles. 

In  the  cervix,  the  mucous  membrane  between  the  rugte  and  around  the  os  uteri, 
is  provided  with  numerous  mucous  follicles  and  glands.  The  small,  transparent, 
vesicular  elevations,  so  often  found  within  tlio  os  and  cervix  uteri,  are  due  to 
closure  of  the  mouths  of  these  foliicles,  and  their  distension  with  their  proper 
secretion.  They  were  called  the  ovuln  of  Nahoih.  The  mucous  membrane 
covering  the  lower  half  of  the  cervix,  presents  numerous  paplllie. 

Vessels  and  Nerves.  The  arteries  of  the  uterus  are  the  uterine,  from  the 
internal  iliac;  and  the  ovarian,  from  the  aorta.  They  are  remarkable  for  their 
tortuous  course  in  the  substance  of  the  organ,  and  for  their  frequent  anastomoses. 
The  veins  are  of  laro;e  size,  and  correspond  with  the  arteries.  In  the  impregnated 
uterus,  these  vessels  are  termed  the  ntrrine  sinuses^  consisting  of  the  lining  mem- 
brane of  the  veins  adhering  to  the  walls  of  canals  chanelled  through  the  substance 
of  the  uterus.  They  terminate  in  the  uterine  plexuses.  The  lymphatics  are  of 
large  size  in  the  impregnated  utei-us,  and  terminate  in  the  pelvic  and  lumbar 
glands.  The  nerves  are  derived  from  the  inferior  hypogastric  and  spermatic 
plexuses,  and  from  the  third  and  fourth  sacral  nerves. 
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The  form,  size^  and  Bituation  of  the  uteniB,  vary  at  diSTerent  periods  of  life,  and 

different  circumstances. 

In  the  fattiM^  the  uterus  \s  contained  in  the  abdominal  cavity,  projecting  beyond  tb 
of  the  pelvis.  The  corvix  is  considerably  larger  than  the  body. 

At  puhrti/,  the  uterus  is  pyriforra  in  shape,  and  weighs  from  eight  to  ten  drachms.  It 
haa  descended  into  the  pelvis,  the  fundus  being  jost  below  the  level  of  the  brim  of  this 
cavity.  The  arbor  vitie  is  distinct,  and  eitenda  to  the  upper  part  of  the  cavity  of  th« 
organ. 

During,  and  after  -memtruation,  the  organ  is  enlarged,  and  more  vascular,  ita  surfaces 
rounder;  the  os  externum  is  rouuded,  ita  labia  swollen^  and  the  lining  membrane  of  the 
body  thickened,  Bofter,  imd  of  a  darker  colour. 

JJuring  Pregjiaiw^,  the  uterus  increases  ao  as  to  weigh  from  one  pound  and  a  half  to 
three  pounds.  It  becomes  enormously  enlarged,  and  projects  into  the  hypogastrio  i^fl 
lower  part  of  the  umbilical  regions.  This  enlargement,  which  continuea  up  to  the  alzt^ 
month  of  gestation,  is  partially  due  to  increased  development  of  pre-existinR  and  new* 
formed  muscular  tissue.  The  round  ligaments  are  enlarged,  and  the  broad  ligameots 
become  encroached  upon  by  the  uterus  making  its  way  between  their  laminae.  The  mucous 
membrane  becomes  more  vascular,  ita  mucous  follicles  and  glands  enlarged  ;  the  rugie  and 
folds  in  the  canal  of  the  cervix  become  obliterated  ;  the  blood  and  lymphatic  vessels  as 
well  as  the  nerves,  according  to  the  researches  of  Dr.  Lee,  become  greiitly  enlarged. 

After  Parturition,  the  uterus  nearly  regains  its  usual  size,  weighing  from  two  to  thre« 
ounces  ;  but  its  cavity  is  larger  than  in  the  virgin  state ;  the  exteruaJ  orilice  ia  more  markod, 
and  assumes  u  transvunBo  directiou;  its  edges  piesent  a  fissured  surface;  ita  veaaela  are 
tortuous ;  and  ita  musculju-  layers  are  more  defint  d. 

Jn  old  agej  the  uterus  becomes  atrophied,  and  paler  and  denser  in  texture ;  a  more 
distinct  constriction  separates  the  body  and  cervix.  The  ostium  internum,  and, 
occasionally,  the  vaginal  oriSce,  often  become  obliterated,  and  its  labia  almost  entireh 
diapiiear. 

Appendages  of  the  Uterus. 

The  appcnda^^os  of  the   utonis  are,  the  Fallopian  tubes,   the  ovaries   and 
ligaments,  and  the  round  ligamenti*.  These  .stnictures,  together  with  tbeirnuirie 
vessels  and  nerves,  and  some  seattered  nniscnlar  filiret*,  are  enclosed  between 
two  folds  of  peritoneum,  which  constitute  the  broad  ligaments;   they  are  placed 
the  following  order:  in  front    is  the  round   ligament;  the   Fallopian  tube  occnpilj 
the  free  margin  of  the  broud  ligament;  the  ovary  and  ita  ligament  are  behind 
below  the  tatter. 

The  Faliopian  Jhibes,  or  oviducts,  eonvey  tlie   ova  from  the  ovaries  to 
cavity  of  the  uterus.     They  are  t^vo  in  number,  one  on  each  side,   situated  in 
free  margin  of  the   broad  li^'ument,  extending  from  each   superior  angle  of 
uterus  to  the  sides  of  the  pelvis.     Each  tube    is  about  four  inches   in   length; 
canal  ia  exceedingly  minute,  and   commences  at  the   superior  angle  of  the  ut 
by  a  minute  orifice,  the  ostium  internum,  which  will   hardly  admit  n  fine  briiti 
it  continues  narrow  along  the  inner  half  of  the   tube;  it  then  gradually  wide 
into  a  trumpet-shaped   extremity,  which    becomes   contracted  at   its   (• 
This  orince  is  called  the  ostium  tilHiomiitale,  and  communicates  with  tb« 
cavity.      Its  margins  are  surrounded  by  a  series  of  i'ringe-Uke   processes,   Umib 
fimbriiB^  and  one  of  these  processes  is  connected  with  the  outer  end  of  tlie  ova 
To  this  part  of  the  tube  the  n&me ^fimlrinted  extremity  is  applied;  it  is  aUo 
morsus  diabolic  from  the  peculiar  manner  in  which  it  embraces  the  surface  \ 
ovary  during  sexual  excitement. 

Structure.  The   Fallopian  tube  consists  of  three  coals,  serous,  muftcularT 
mucous. 

Ihe  external  or  scrntts  coat  is  derived  from  the  peritoneum. 

The  middle  fjr  /tmscular  coat  consists  of  an  extei^al  longitudinal  and  an 
or  circular  layer  of  muscular  filires  continuous  with  those  of  the  uterus. 

The  internal  or  mncmts  eont   is  cdBTlinuotis    with  the  mucous  lining 
uterus,  and  at  the   free  extremity  of  the  tube  with  the  peritoneum.      It  ij?  thron 
into  longitudinal  folds  in  the  outer  part  of  the  tube,  which  indicate  it^s 
for    dilatation,   and   is  covered    by   cohjmnar   ciliated  epithelium.      Tbi- 
ejothelium  is  also  found  on  the  inner  and  outer  surfaces  of  the  fimbriae. 

The  Ovaries  {testes  mulicbres^  Galen)  are  analogous  to  the  testes  in  the  i 


OVUM. 
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They  are  oval-shaped  bodies,  of  an  e)M>agated  form,  flattened  from  above  down- 
wards, Bituuted  01m  on  each  side  of  the  uterus,  in  the  posterior  part  of  the  broad 
ligtiintitit,  behind  and  below  the  Failopian  tubes.  Each  ovary  is  connected,  by  its 
anterior  margin,  to  the  broad  ligament;  by  its  inner  extremity  to  the  uterus  by  a 
proper  ligaraent,  the  liganient  of  the  ovary;  and  by  its  outer  end  to  the  fimbriated 

375. — The  Uterus  and  ita  Appendages,    Anterior  View. 


376,— Section  of  the  Ovary  of  a  Virgin, 

showing  the  Stroma  and  Graafian 

Vesicles, 


extremity  of  the  Fallopian  tube  by  a  short  ligamentous  cord.  The  ovaries  are  of 
a  whitish  colour,  and  present  either  a  smooth  or  puckered  uneven  surface.  They 
are  each  about  an  inch  and  a  half  in  length,  three-quarters  of  an  inch  in  width, 
and  about  a  third  of  an  inch  thick ;  and  weigh  from  one  to  two  drachms.  The 
surfaces  and  posterior  convex  border  are  free,  the  anterior  straight  border  being 
attached  to  the  broad  ligament. 

Structure,  The  ovary  iy  invested  by  peritoneum,  excepting  along  its  anterior 
attached  margin  ;  beneath  this,  is  the  proper  fibrous  covering  of  the  organ^  the 
iimica  aibughtea,  which  is  extremely  dense  and  iirra  in  structure,  and  encloses 
a  peculiar  soft  fibrous  (issue,  or  stroma, 
abundantly  supplied  with  blood-vessels 
(fig.  376).  Imbedded  in  the  meshes  of 
this  tissue  are  numerous  small,  round, 
transparent  vesicles,  in  various  stages  of 
development;  they  are  the  Graafian 
vesicles,  the  ovisacs  containing  the  ova. 
In  women  who  have  not  borne  children, 
they  vary,  in  number,  from  ten  to  fifteen 
or  twenty ;  and,  in  size,  from  a  pin's 
head  to  a  pea;  but  Dr.  Martin  Barry 
has  shown,  that  a  large  number  of  micro- 
scopic ovisacs  exist  in  the  parenchyma 
of  the  organ,  few  of  which  produce  ova. 
These  vesicles  have  thin,  transparent 
walls,  and  arc  filled  with  a  clear,  colour- 
less, albuminous  fluid. 

The  Graafian  vesicles  are,  during 
their  early  development,  small,  and  deeply 
seated  in  the  substance  of  the  ovary;  as 
they  enlarge,  they  approach  the  surface ; 
and,  when  mature,  form  small  projections 
on  the  exterior  of  the  ovary  beneath  the 
peritoneum.     Each  vesicle  consists  of  an 


377. — Section  of  the  Graafian  Vesicle. 
After  Von  Baer. 
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external  fibro-vaecular  coat,  connected  with  the  snrroundmg  stroma  of  the  owry 
by  a  network  of  blood-vesselB ;  and  an  internal  coat,  named  ovi-eapsuU^  which  is 
lined  by  a  layer  of  nucleated  cells,  called  tlie  membrana  yranulosa.  The  fluid 
contained  in  the  interior  of  the  vesicles  is  transparent  and  albuminous,  and  in  it 
is  suspended  the  ovum. 

The  Ovum  is  a  small  spherical  body,  situated,  in  immature  vesicles,  near  their 
centre  ;  but,  iu  the  mature  onea,  iu  contact  with  the  membrana  granulosa,  at  that 
part  rtf  the  vesicle  which  projects  just  benouth  the  surface  of  the  ovary.  Aecn- 
mulatcd  round  tlio  ovum,  in  greater  number  (han  fit  any  other  point,  are  the  colli! 
of  the  membrana  granulosa,  forming  a  kind  of  granular  zone,  the  discus  proli- 
gems. 

The  human  ovum  is  extremely  minute,  measuring  from  -y^  to  -j^-g-  of  an  inch 
in  diameter.  It  consists,  externally,  of  a  transparent  envelope,  the  zona  pellucidn, 
or  viteiline  membrane;  witliin  tJiis,  and  in  close  contact  with  it,  is.  the  yelk,  or 
vitellus ;  imbedded  in  the  substance  of  the  yelk,  is  a  small  vcsicuhir  body,  the 
germinal  vesicle,  which  contains  the  germinal  spot. 

The  zona  pellucida^  or  vUeUine  membrane^  is  a  thick,  colourless,  transparent 

membrane,  which  appears  under  the  mi- 


378, — Ovum  of  the  Sow. 
After  Barry. 


croscope  as  a  bright  ring,  bounded  ex- 
ternally and  internally  by  a  dark  outline. 
It  corresponds  to  the  chorion  of  the  im- 
pregnated ovum. 

The  t/flk  consists  of  granules  and  glo- 
bules of  various  sizes,  imbedded  in  a  more 
or  less  yiscid  fluid.  The  smaller  gra- 
nules resemble  pigment;  the  larger  gra- 
nules, which  ai'e  in  greatest  number  at 
the  periphery  of  the  yelk,  resemble  £at- 
globules.     In  the  human  ovum,  the  number  of  granules  is  comparatively  ^niall. 

The  fferminat  vesicle  consists  of  a  fine,  transpaient,  structureless  membrane, 
containing  a  watery  fluid,  in  which  are  occasionally  found  a  few  granules.  It  is 
about  ^^  of  an  inch  in  diameter,  and,  in  immature  ovn,  lies  nearly  in  the  centre 
of  the  yelk ;  but,  as  the  ovum  becomes  developed,  it  approaches  the  surface,  and 
enlarges  much  less  rapidly  than  the  yelk. 

The  germinal  spot  occupies  that  part  of  the  periphery  of  the  germinal  vesicle, 
which  is  nearest  to  the  periphery  of  the  yelk.     It  is  opaque,  of  a  yellow  colour, 


and  finely  granular  in  structure,  measuring  from 


to  ^Vso  ^^  ^^  inch. 
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The  formation,  development,  and  maturutictji  of  the  Graafian  vesicles  and  ova 
continues  uninterruptedly  from  infancy  to  the  end  of  the  fruitful  period  of  woman's 
life.  Before  puberty,  the  ovaries  are  small,  the  Grajifian  vesicles  contained  in  them 
minute,  and  few  in  number ;  and  few,  probably,  ever  attain  full  development,  but 
shrink  and  disappear,  their  ova  being  incapable  of  impregnation.  At  piil 
the  ovaries  enlarge,  are  more  vascular,  the  Graafian  vesicles  are  develop*  i  1 
greater  abundance,  and  their  ova  capable  of  fecundation. 

Discharge  of  the  Ovum.  The  Graafian  vesicles,  al'ter  gradually  approaching 
the  surface  of  the  ovary,  burst ;  the  ovum  and  fluid  contents  of  the  vesicles  are 
liberated,  and  escape  on  the  exterior  of  the  ovaiy,  passing  from  tlience  int»5  the 
Fallopian  tul>e,  the  fimbriated  processes  of  which  are  supposed  to  grasp  the  ovary, 
the  aperture  of  the  tube  bein^  applied  to  the  part  corresponding  to  the  maturvd 
and  bursting  vesicle.  In  the  human  subject  and  most  mammalia,  the  mataratioa 
and  discharge  of  the  ova  occurs  at  regular  periods  only,  and  is  indicated,  in  the 
mammalia,  by  the  phenomena  of  heat  or  rut;  and,  in  the  human  female,  by  men- 
etniation.  Sexual  desire  is  more  intense  in  females  at  this  period ;  and  if  the 
union  of  the  sexes  takes  place,  the  ovum  may  be  fecundated. 

Corpus  Luteum.  Immediately  after  the  rupture  of  a  Graafian  vesicle,  and  the 

upe  of  its  ovum,  the  vesicle  is  filled  with  bbwd-tinged  fluid ;  and  in  a  short 
Ntme  the  circumference  of  the  vesicle  is  occupied  by  a  firm,  yellow  substance. 


which  is  probably  formed  from  plaema  exuded  from  its  walls.  Dr.  Lee  believes 
that  this  yellow  matter  is  deposited  outside  both  the  membranes  of  the  follicle; 
Montgomery  regards  it  as  placed  between  the  layers;  while  KoUiker  considers  it 
as  a  thickening  of  the  inner  layer  of  the  outer  coat  of  the  follicle.  The  exudation 
is  at  tirst  of  a  dark  brown  or  brownish-red  colour,  but  it  soon  becomes  paler,  and 
its  consistence  more  dense. 

For  every  follicle  in  the  ovary  from  which  an  ovum  is  discharged,  a  corpus 
luteum  will  be  found.  But  the  characters  it  exhibits,  and  the  changes  produced 
in  it,  will  be  determiuGd  by  the  circumstance  of  the  ovum  being  impregnated 
or  not. 

Although  there  is  little  doubt  that  corpora  lutca  exist  in  the  ovaries  after  the 
escape  of  ova,,  independent  of  coitus,  or  impregnation,  it  appears  that  the  corpus 
luteura  of  pregnancy  (true  corpus  luteum)  possesses  characters  by  which  it  may 
be  distinguished  from  one  formerl  in  a,  follicle,  from  which  an  ovum  has  been  dis- 
charged without  subsequent  impregnation  (false  corpus  luteum). 

The  true  corpora  lutea  are  of  large  size,  often  as  large  as  a  mulberry;  of  a 
rounded  form,  and  project  from  the  surface  of  the  ovary,  the  summit  of  the  pro- 
jectiou  presenting  a  triangular  depression  or  cicatrix,  where  the  peritoneum 
appears  to  have  been  torn.  They  contain  a  small  cavity  in  their  centre  during  the 
early  period  of  their  formation,  whirh  becomes  contracted^  and  exliibits  a  stellale 
cicatrix  during  the  latter  stages  of  pregnancy.  Their  vascularity,  lobulated  or 
puckered  appearance,  firm  consistence,  and  yellow  colour,  are  also  characteristic 
marks  of  true  coqjora  lutca. 

False  corpora  lutea  are  of  small  size,  do  not  project  from  the  surface  of  the 
ovary,  are  angular  in  form,  seldom  present  any  cicatrix,  contain  no  cavity  in  their 
centre;  the  material  composing  them  is  not  lobulated,  its  consistence  is  usually 
soft,  often  resembling  coagulated  blood;  the  yellow  matter  exists  in  the  form  of  a 
very  thin  layer,  or»  more  commonly,  is  entirely  wanting.  False  corpora  lutea  most 
frequently  result  from  the  etlusion  of  serum  or  blood  into  the  cavities  of  the 
Graafian  vesicles,  which  subsequently  undergo  various  changes,  and  is  ultimately 
removcJ.  Dr.  Lee  states,  that  in  the  false  corpora  lutea  the  yellow  substance  is 
contained  within,  or  attached  to,  the  inner  surface  of  tJie  Graatian  vesicle,  and 
does  not  surround  it,  as  is  the  case  in  the  true  corpora  lutca. 

In  the  fojtus,  the  ovaries  are  situated,  like  the  testes,  in  the  lumbar  region,  near 
the  kidneys.  They  may  be  distinguished  from  those  bodies  at  an  early  period  by 
their  elongated  and  flattened  form,  and  by  their  postilion,  which  is  at  first  oblique, 
and  then  nearly  transverse.     They  gradtially  descend  into  the  pelvis. 

The  Ligament  of  the  Ovar^  is  a  rounded  cord,  which  extends  from  each  superior 
angle  of  the  uterus  to  the  inner  extremity  of  the  ovary;  it  consists  of  fibrous 
tissue,  and  a  few  muscular  fibres  derived  from  the  uterus. 

The  Round  Ligaments  are  two  rounded  cords,  between  four  and  five  inchen  in 
length,  sitimted  between  the  layers  of  the  broad  ligament,  iu  front  of  and  below 
the  Fallopian  tube.  Commencing  on  each  side  at  the  superior  angle  of  the  uterus, 
each  ligament  passes  forwards  and  outwards  through  the  internal  abdominal  ring, 
along  the  inguinal  canal  to  the  labia  majora,  in  which  it  becomes  lost.  Each  liga- 
ment consists  of  areolar  tissue,  vessels,  and  nerves,  besides  a  dense  bundle  of  fibrous 
tissue,  and  muscular  fibres  prolonged  from  the  uterus,  enclosed  in  a  duplicature  of 
peritoneum,  which,  in  the  Uetus,  is  prolonged  in  the  form  of  a  tubular  process  for 
a  short  distance  into  the  inguinal  canal;  this  process  is  called  the  canal  of  Kitck. 
It  is  generally  obliterated  in  the  adult,  but  sometimes  remains  pervious  even  in 
advanced  life.  It  is  analogous  to  the  peritoneal  pouch  which  accompanies  the 
descent  of  the  testis. 

Vemeh  and  Nerves.  The  arieriex  of  the  ovaries  and  Fallopian  tubes  are  the 
ovarian  from  the  aorta.  They  aimstomose  with  the  termination  of  the  uterine 
arteries,  and  enter  the  attached  border  of  the  ovary.  The  veins  follow  the  course 
of  the  arteries;  they  form  a  plexus  near  the  ovary,  the  pampiiti/orm  plexus. 
The  nerves  are  derived  from  the  spermatic  plexus,  the  Fallopian  tube  receiving  a 
branch  from  one  of  the  uterine  nerves. 
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Mammahy  Glajtds. 


The  mammrr,  or  breasts,  arc  accessory  glands  of  the  generative  system,  which 
secrete  the  milk.  Tliey  exist  in  the  male  as  wt4I  aH  iu  the  female;  but  in  the 
former  only  in  a  rndimentftry  state,  unless  their  growth  is  excited  by  peculiar 
circumstances.  In  the  female,  they  are  two  large  hemisphericul  eminenceg,  sit^ialed 
towards  the  lateral  aspect  of  t!ie  pectoral  region,  corresponding  to  the  intcTval 
between  the  lliird  and  sixth  or  seventli  ribs,  and  extending  from  the  side  of  the 
Bternum  to  the  axilla.  Their  wcii2;ht  and  fllinetisions  differ  at  different  peno<Is  of 
life^  irnd  in  tliflerent  individuals.  Before  (mherty  they  are  of  f^mall  size,  but  enlarge 
as  the  generative  organs  become  more  completely  developed.  They  increaj?€  during 
pregnancy,  and  especially  after  delivery,  and  become  atrophied  in  old  age.  The 
left  mamma  is  generally  a  little  larger  than  the  right.  Their  base  is  nearly 
circular,  fiatt^ned  or  slightly  concave,  and  having  their  long  diameter  directed 
upwards  and  outwards  towards  the  axilla;  they  are  separated  from  the  Pect4)ral 
muscles  hy  a  thin  layer  of  superficial  fascia.  The  outer  surface  of  the  mamma  is 
convex,  and  presents,  just  below  the  centre,  a  small  conical  prominence,  the 
nipple  {mammilla).  The  surface  of  the  nipple  ia  dark-coloured,  and  surrounded 
by  an  areola  having  a  coloured  tint.  In  the  virgin,  the  areola  is  of  a  delicati* 
rosy  hue;  about  the  second  month  of  impregnation,  it  enlarges,  and  acquires  a 
darker  tinge,  whicli  increases  as  pregnancy  advances,  becoming,  in  some  cases, 
a  dark  brown  or  even  black  colour.  This  colour  diminishes  as  soon  as  lactation 
ia  over,  but  is  never  entirely  lost  through  life.  These  changes  in  the  colour  of  the 
areola  xire  of  extreme  importance  in  forming  a  conclusion  in  a  case  of  suspect^d 
pregnancy. 

The  nipple  is  a  cylindrical  or  conical  eminence,  capable  of  undergoing  a  sort  of 
erection  from  mechanical  excitement.  It  is  of  a  pink  or  brownish  hue,  it«  surface 
wrinkled  and  provided  with  papilbc,  and  its  summit  perforated  by  numerotw 
orifices,  the  apertures  of  the  lactiferous  ducts.  Near  the  base  of  the  nipple,  and 
upon  the  surface  of  the  areola  are  numerous  sebaceous  glands,  which  become  much 
enlarged  during  lactation,  and  present  the  appearance  of  small  tubercles  beneath 
the  skin.  These  glands  sccreto  a  peculiar  fatty  substance,  which  serves  as  a  pro- 
tection to  the  integument  of  the  nipple  in  the  act  of  suckiog.  The  nipple  consifts 
of  numerous  vepsels,  which  form  a  kind  of  erectile  tissue,  intermixed  with  plain 
muscular  fibres. 

Structure.  The  mamma  consists  of  gland  tissue;  of  fibrous  tissue,  connecting  ita 
lobes;  and  of  fatty  tissue  in  the  intervals  between  the  lobes.  The  mammary  glaod, 
when  freed  from  cellular  tissue  and  fat,  is  of  a  pale  reddish  colour,  firm  in  usxturv, 
circular  in  form,  flattened  from  before  backwards^  thicker  in  the  centre  than  at 
the  circumference,  and  presenting  several  inequalities  on  ita  surface,  especially  in 
front.  It  consists  of  numerous  lobes,  and  these  are  composed  of  lobules,  connected 
together  by  areolar  tissue,  blood-vessels,  and  ducts.  The  smallest  lobules  cx^nsist 
of  a  cluster  of  rounded  vesicles,  which  open  into  the  smallest  branches  of  the 
lactiferous  ducts;  these  ducts  uniting,  form  larger  ducts,  which  terminate  in  4 
single  canal,  corresponding  with  one  of  the  chief  subdivisions  of  the  gland.  The 
number  of  excretory  ducts  varies  from  fifteen  to  twenty:  they  are  termed  the 
(ubuli  lactiferiy  galactophori.  They  converge  towards  tlie  areola,  beneath  which 
they  fonn  dilatations,  or  ampullie,  which  serve  as  reservoirs  for  the  milk,  and,  tt 
the  base  of  tl  .  contracted,  and  pursue  a  straight  course  to  itl 

summit,  p<  s  considerably  narrower  than   the  ducti 

themse  f  areolar  tissue,  with  longitudinal  aod 

trans  lueoular  fibres:  their  mucous  lining  ti 

coi  t  the  integument:  the  epithelium  ti  of 

i 
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The  fatty  tissue  surrounds  the  surface  of  the  gland,  and  occupies  the  intervals 
between  its  lobes  and  lobules.  It  usually  exists  in  considerable  abundance,  and 
determines  the  form  and  size  of  the  gland.  There  is  no  fat  immediately  beneath 
the  areola  and  nipple. 

Vessels  and  Nerves.  The  arteries  supplying  the  mammaB  are  derived  from  the 
thoracic  branches  of  the  axillary,  the  intercostals,  and  internal  mammary.  The 
veins  describe  an  anastomotic  circle  round  the  base  of  the  nipple,  called  by  Haller, 
the  circulus  venosus.  From  this,  large  branches  transmit  the  blood  to  the  cir- 
cumference of  the  gland,  and  end  in  the  axillary  and  internal  mammary  veins. 
The  lymphatics  run  along  the  lower  border  of  the  Pectoralis  major  to  the  axillary 
glands.  The  nerves  are  derived  from  the  anterior  and  lateral  cutaneous  nerves 
of  the  thorax. 


1 

The  Surgical  Anatomy  of  Inguil 

DisMdtion  (fig.  379).  For  tKe  diaeection  of  the  parts  oonoenM 
male  subject,  free  from  fat,  should  always  be  selected.  The  hodi 
prone  position,  tbe  abdomeu  and  pelvis  raised  by  means  of  blofll 
and  the  lower  extremities  rotated  outwards,  so  as  to  make  the  p^ 
If  the  abdominal  walls  are  ttaccid,  the  cavity  of  the  abdomen  ■( 
aperture  through  the  umbilicus.  An  incision  should  be  made  aldl 
tne  umbilicus  to  the  pubes,  and  continued  along  the  front  of  th^ 
incision,  from  the  anterior  superior  spine  of  the  ilium  to  just  belo 
incisions  should  divide  the  is  tegument ;  and  the  triangular-8hap# 
them  should  be  reflected  downwards  and  oatwardsi  when  the  ■ 
exposed. 

The  superficial  fascia  in  this  region  consists  of  two  layl 
found  the  superficial  veasela  aud  nerves,  and  tbe  inguinal  if 

The  Buperficial  layer  is  thick,  areolar  in  texture,  contain 
its  meahes,  the  quantitj  of  which  varies  in  different  subjfl 
over  Pouparfs  ligament,  and  is  conttntious  with  the  outer  b 
fascia  of  the  thigh.  This  fascia  is  continued  as  a  tubull 
the  outer  surface  of  the  cord  and  testis.  In  this  situation, 
ter:  it  becomes  thin,  destitute  of  a^lipose  ti&gue,  and  of  a  p| 
assists  in  forming  the  dartos.  From  the  scrotum,  it  may  b( 
bo  continuous  with  the  superticial  fascia  of  the  perinaeum,  ' 
removed,  by  dividing  it  across  in  the  same  direction  as  the  i 
reflecting  it  downwards  and  outwards,  when  th©  following  i 
be  exposed : —  < 

The  superficial  epigastric,  superficial  circumflex  iliac,  an 
eels;  the  terminal  filaments  of  the  ilio-hypogastric  and  ilia 
the  upper  chain  of  inguinal  lymphatic  glands. 

The  superficial  epigastric  artery  crosses  Poupart's  ligai 
liquely  towards  the  umbilicus,  lying  midway  between  the  fl 
the  pubes.  It  supplies  the  integument,  and  anastomoses  wi( 
This  vessel  is  a  branch  of  the  conimon  femoral  artery,  and  | 
below  Poupart's  ligament.  Its  accompanying  vein  empties 
saphenous,  piercing  previously  the  cribriform  fascia. 

The  superficial  external  pudic  artery  passes  transversel 
wpermatic  cord,  and  supplies  the  integument  of  the  hypogasi 
penis  and  scrotum.  This  vessel  is  usually  divided  in  the  \ 
the  operation  for  inguinal  hernia,  and  occasionally  reqtiirei 
ligature.  1 

The  circumflex  iliac  artery  passes  outwards  towards  til 
The  veins  accompanying  the  latter  vessels  are  usually  much 
ries:  they  terminate  in  the  internal  saphenous  vein. 

Lymphatic  vessels  are  found,  taking  the  same  course  as  II 
return  the  lymph  from  the  superficial  structures  in  the  loweti 
the  scrotum,  penis,  and  external  surface  of  the  buttock,  anH 
chain  of  lymphatic  glands,  thrco  or  four  in  number,  whici 
Poupart's  ligaments. 

Nerves.  The  terminal  branch  of  the  ilio-inguinal  nerve  ei 

abdominal  ring;  and  the  hypogtistric  branch  of  the  illo-hy|j 

rates  the  aponeurosis  of  the  external  oblique,  above  and  to 

external  ring,  1 

The  deep  layer  of  sixpcr/ciai  fascia  should  be  dividei 


INGUINAL  HERNIA;  SUPERFICIAL  DISSECTION. 


73  » 


direction  as  the  external  incisions,  separated  from  the  aponeurosis  of  the  External 
oblique,  to  which  it  is  connccteii  by  delicate  areolar  tissue,  and  reflected  down- 
wards and  outAvards.  It  is  thin,  aponeurotic  in  structure,  and  of  considerable 
Btrengtli.  It  is  intimately  adherent,  in  the  middle  line,  to  the  lluea  alba,  and 
below,  to  the  whole  length  of  Poiipart's  ligament  and  upper  port  of  the  fascia 
lata.  It  forms  a  thin  tubular  prolongation  round  the  outer  surtace  of  the  cord, 
which  blends  with  the  auperticial  layer,  and  is  continuous  with  the  dartos  of  the 
scrotum.  From  the  back  of  the  scrotum,  the  coDJoined  layers  may  be  traced  into 
the  periuaeum,  where  they  ure  coutiuiioua  with  the  deep  layer  of  the  superficial 
fascia  in  that  region,  which  is  attached,  behind,  to  the  triangular  ligament,  and  on 
each  side,  to  the  ramus  of  the  pubea  and  ischium.  The  connections  of  this  fascia 
servo  to  explain  the  course  taken  hy  the  urine  in  extravasation  of  that  fluid  from 
rupture  of  the  urethra;  passing  forwards  from  the  perinaeura  into  the  scrotum,  it 
ascends  on  to  the  abdomen,  but  is  prevented  extending  into  the  thighs  by  the 
attachment  of  the  fascia  to  the  ramus  of  the  pubes  and  ischium,  on  each  side,  and 
toPoupart*8  ligament  in  front,  and  is  prevented  from  passing  on  to  the  buttock  by 
the  posterior  connections  of  the  perinatal  fascia. 

379. — Inguinal  Hernia.    Superficial  Dissection. 


£»frrm«l 


The  aponeurosis  of  the  External  oblique  muscle  is  exposed  on  the  removal  of 
this  fascia.  It  is  a  thin,  strong,  membranous  aponeurosis,  the  fibres  of  which  are 
directed  obliquely  downwards  and  inwards,  It  is  attached  to  the  anterior  superior 
spinous  process  of  the  ilium,  the  spine  of  the  pubes,  the  pectineal  line,  front  of  the 
pubee,  and  linea  alba.     That  portion  of  the  aponeurosis  which   extends  tjconv  ^W. 
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anterior  superior  Bpine  of  the  ilium,  to  the  spine  of  the  pubes,  is  termed  Poupnrt's 
ligament,  or  the  crural  arch;  and  that  portion  which  is  inserted  into  the  pectineal 
line,  is  termed  Gimhornnt's  liganicnt. 

Just  above  and  to  the  outer  side  of  the  crest  of  the  pubea,  a  trianjrular  intenril 
is  seen  in  the  aponeurosis  of  the  External  oblique^  called  the  external  abdomintd 
ring;  it  transraits  the  spermalic  cord  iu  the  male,  and  the  round  ligament  in  the 
female.  This  aperture  is  oblique  in  direction,  somewhat  triangular  in  fornix  and 
corre?i>ond!^  with  the  course  of  the  libres  of  the  aponeurosis*  It  usually  me«snre« 
from  base  to  apex  about  an  inch,  and  iransversely  about  half  an  inch.  It  is 
bounded  below  ijy  the  crest  of  the  os  pubis;  above,  by  a  series  of  curved  fibres, 
the  intercolumnar,  wliich  pa!«s  across  the  upper  angle  of  the  ring  so  as  to  increase 
its  strength;  and  on  either  side,  by  the  free  borders  of  the  aponeurosis,  which  an 
called  the  columns  or  piliars  af  the  ring. 

The  external  pillar^  which,  at  the  same  time,  is  inferior  from  the  obliquity  of 
its  direetic»n,  is  the  stronger;  it  is  formed  by  that  portion  of  Poupart's  ligamsnt 
which  is  inserted  into  the  spine  of  the  pubes;  it  is  curved  round  the  epemuttio 
cord,  so  as  to  form  a  kind  of  groove,  upon  which  the  cord  rests. 

The  internal  or  superior  pillar  is  a  broad,  thin,  llut  band,  which  interlace*  with 
its  fellow  of  the  opposite  side,  en  front  of  the  symphysis  pubis,  that  of  the  ri^bl 
side  being  supcrticial. 

The  external  abdominal  ring  gives  passage  to  the  spermatic  cord  in  the  male. 
and  round  ligament  in  the  female;  it  is  much  larger  in  men  than  women,  on 
account  of  the  large  size  of  the  spermatic  cord,  and  hence  the  greater  frequency 
of  inguinal  hernia  in  the  former  sex. 

Tiie  intercolumnnr  Jihres  are  a  series  of  curved  tendinous  fibres,  which  arch 
across  the  lower  part  of  the  aponeurosis  of  the  External  oblique.  They  have 
received  tbeir  name  from  stretching  across  between  the  two  pillars  of  the  external 
ring;  they  increase  the  8trengtli  of  the  memliraue  which  bounds  the  up]»er  part 
of  this  aperture,  and  prevent  the  divergence  of  the  pillars  from  one  another.  They 
are  thickest  below,  where  they  are  connected  to  the  outer  third  of  Ponpart'ft 
ligiimcnt,  and  taking  a  curvilinear  course,  the  convexity  of  which  is  directed 
downwards,  are  inserted  into  the  Itnea  alba.  They  are  much  thicker  and  allOUgcr 
at  the  outer  angle  of  the  external  ring  than  internally,  and  are  more  strongly 
developed  in  the  male  than  iu  the  female.  These  fibres  are  continuous  with  a  thin 
fascia,  which  is  closely  connected  to  the  margins  of  the  external  ring,  and  has 
received  the  name  of  the  infereolttmnar  or  external  spermatic  fascia;  it  forms  a 
tubular  prolongation  around  the  outer  surface  of  the  cord  and  testis,  and  enclosM 
them  in  a  distinct  sheath.  The  sac  of  an  inguinal  hernia,  in  passing  through  the 
external  abdominal  ring,  receives  an  investment  from  the  intercolumnar  fascia. 

The  finger  should  be  introduced  a  short  distance  into  the  external  ring,  and 
then,  if  the  limb  is  extended  and  rotftted  outwards,  the  aponeurosis  of  the  External 
oblique,  together  with  the  iitae  portion  of  the  fascia  lata,  will  be  felt  to  becoioe 
tense,  and  the  external  ring  much  contracted;  if  the  limb  is,  on  the  contrarr, 
flexed  upon  the  pelvis  and  rotated  inwards,  this  aponeurosis  will  become  lax,  and 
the  external  ring  sufficiently  enlarged  to  admit  the  finger  with  comparative  ease; 
hence  the  patient  should  always  be  put  in  the  latter  position  when  the  taxis  is 
applied  for  the  reduction  of  an  inguinal  hernia,  in  order  that  the  abdominal  trails 
may  be  as  much  relaxed  as  possible. 

The  aponeurosia  of  the  External  oblique  should  be  removed  by  dividing  it  serosa  in  the 
same  direction  ha  the  external  incisions^  and  refiecting  it  outwards;  great  care  isrequisita 
m  separating  it  from  the  aponeurosis  of  the  muscle  beneath.  The  lower  part  of  tha 
Internal  oblique  and  the  Cremaater  are  then  exposed,  together  with  the  inguinal  caaalt 
which  contains  the  spermatic  cord  (fig.  380),  The  mode  of  insertion  of  Poupart'a  and 
Uimbemat's  ligaments  into  the  pubes  should  also  be  examined. 

Pouparfs   ligament^  or  the  crural  arch,  extends  from  the  anterior  sopnriar 

spine  of  tlie  ilium  to  the  spine  of  the  pubes.  It  is  also  attadied  to  the  pectiii«<al 
Jine  to  the  extent  of  about  s^w  "mc\\,  \"'c>^\am^  Gimberuat's  ligament.     Itfl  g«n«nd 
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direction  is  curred  towards  the  thigh,  -where  it  is  continuous  with  the  facia  lata. 
Its  outer  half  is  rounded,  oblique  in  its  direction,  and  continuous  with  the  iliac 
fascia.  Its  inner  half  gradually  widens  at  its  attacliment  to  tiie  pubes,  is  more 
horizontal  in  direction,  and  lies  ijeneath  the  spermatic  cord. 

Gimbernat's  ligament  is  that  portion  of  the  aponeurosis  of  the  External  oblique 
which  ia  inserted  into  the  pectineal  line;  it  is  thin^  membranous  in  structure, 
triangular  in  shape^  the  base  directed  outwards,  and  pusses  upwards  and  backwards 
beneath  the  spermatic  cord,  from  the  spine  of  the  os  pubis  to  the  pectineal  line,  to 
the  extent  of  about  half  an  inch. 

The  triangular  ligament  ia  a  haud  of  tendinous  fibres,  of  a  triangular  shape, 
which  is  continued  from  Poupart's  ligament  at  its  attachment  to  the  pectineal 
line  upwards  and  inwards,  beneath  the  iiiuer  pillar  of  the  external  ring  to  the 
linea  alba. 

The  Internal  ohUqne  Muscle  has  been  described  (p.  251).  The  part  which  is 
now  exposed  is  partly  muscular  and  partly  tendinous  in  atrncture.  Those  fibres 
which  arise  from  the  outer  part  of  Poupart's  ligament  are  thin,  pale  in  colour, 
curve  downwards,  and  terminate  ia  an  aponeurosis,  which  passes  in  front  of  the 
Rectus  and  Pyramidalis  muscles,  to  be  inserted  into  the  crest  of  the  os  pubis  and 


380,— Inguinal  Hernia,  Bhowing  the  Int^^rnal  Oblique, 
Cremaater,  and  Spermatic  Canal. 


pectineal  line,  to  the  extent  of  half  an  inch,  in  common  with  that  of  the  Traug- 
versalis  muscle,  forming  by  their  junction  the  conjoined  tendon.  This  tendon  is 
pluced  immediately  behind  Gimbernat's  ligament  and  the  external  nl>dominal  ring, 
and  .serves  to  strengthen  what  would  otherwise  be  a  very  weak  point  in  the 
abdominal  wall.  When  a  direct  inguinal  liernia  passes  through  the  external 
ring,  the  conjoined  tendon  usually  forms  one  of  its  coverings. 

The  Cremaster  is  a  slender  muscular  fasciculus,  which  arises  from  the  middle oC 


SURGICAL  iVNATOMY  OF  TNGTHNAL  HERNIA. 


73* 

anterior  superior  spine  of  tlie  ilium,  to  the  spine  of  the  pubes,  is  termed  Poo 
LligamenI,  or  the  crural  nreh:  and  that  portion  which  is  inserted  into  the  pectim 
fline,  is  termed  Giinl'ernat's  lijirament. 

Juat  above  and  to  tlie  outer  side  of  the  crest  of  the  pubes,  a  trianprular  interral 
18  seen  in  tlic  a]K>nu»irosis  of  the  External  oblique,  called  the  external  abdomiiutl 
ring;  it  tran*!iiiit3  the  spermatic  cord  in  tiie  male,  and  the  round  ligament  in  the 
female.  This  aperture  is  oblique  in  direction,  somewhat  triangular  in  form,  ftad 
corresponds  with  the  course  of  the  iibren  of  the  aponeurosis.  It  usuaJljr  meamm 
from  base  to  apex  about  on  inch,  iind  tmnsverscly  about  half  an  inch.  It  i« 
bounded  below  by  the  crest  of  the  os  pubis;  above,  by  a  series  of  curved  fibn 
the  intercolunmar,  whicli  pass  across  the  upper  angle  of  the  ring  so  as  to  ini 
its  strength;  and  on  either  side»  by  the  free  borders  of  the  aponeurosis,  which 
called  the  coitttnns  or  pUlars  of  the  ring. 

The  extfrnal  pillar,  which,  at  the  same  time,  is  inferior  from  the  obliquity  of 
its  direction,  h  the  stronger;  it  is  formed  by  that  portion  of  Poupart'a  ligament 
which  is  inserted  into  the  sj>ine  of  the  pubes;  it  is  curved  round  the  sptfrmatic 
cord,  so  as  to  form  a  kind  of  groove,  upon  vt-hioh  the  cord  re^ts. 

The  internal  or  superior  pillar  is  a  broad,  thin,  flat  band,  which  interlaces  with 
its  fellow  of  the  opposite  side,  in  front  of  the  symphysis  pubis,  that  of  the  right 
side  being  superficial. 

The  external  abdominal  ring  gives  passage  t^  the  spermatic  cord  in  tlie  male, 
and  round  ligament  in  the  female;  it  is  much  larger  in  men  than  women,  on 
account  of  the  large  size  of  the  spermatic  cord,  and  hence  the  greater  frequency 
of  inguinal  hernia  in  the  former  sex. 

The  intercolumnar  Jibres  are  a  series  of  curved  tendinous  fibres,  which  arch 
across  the  lower  part  of  the  aponeurosis  of  the  External  oblique.  They  have 
received  their  name  from  stretching  across  between  the  two  pillars  of  the  external 
ring;  they  increase  (he  strength  of  the  membrane  which  bounda  the  upiier  part 
of  this  aperture,  and  prevent  thi"  divergence  of  the  pillars  from  one  another.  They 
are  tlHt:keBfc  below,  where  they  are  connected  to  the  outer  thi  I'd  of  Poupart's 
ligament,  and  taking  a  curvilinour  course,  the  convexity  of  which  is  directed 
downwards,  are  inserted  into  the  linca  alba.  They  are  much  thicker  and  stronger 
at  the  outer  angle  of  the  external  ring  than  internally,  and  are  more  strongly 
developed  in  the  male  than  in  the  female.  These  fibres  are  continuous  with  a  thin 
fascia,  which  is  closely  connected  to  the  margins  of  the  external  ring,  and  hag 
received  the  name  of  the  intercolumnar  or  external  spermatic  fascia;  it  forms  a 
tubular  prolongation  around  the  outer  surface  of  the  cord  and  testis,  and  encloses 
them  in  a  distinct  sheath.  The  sac  of  an  inguinal  hernia,  in  passing  through  the 
external  abdominal  ring,  receives  an  investment  from  the  intercolumnar  fascia. 

The  finger  should  be  introduced  a  short  distance  into  the  external  ring,  and 
then,  if  the  limb  is  extended  and  rotated  outwards,  the  aponeurosis  of  the  Exfernsl 
oblique,  together  with  the  iliac  portion  of  the  fascia  lata,  will  be  felt  to  b. 
tense,  and  the  external  ring  much  contracted;  if  the  limb  is,  on  the  conn  ;  , 
flexed  upon  the  pelvis  and  rotated  inwards,  this  aponeurosis  will  become  lax,  and 
the  external  ring  sufficiently  enlarged  to  admit  the  linger  with  comparative  ease; 
hence  the  patient  should  always  be  put  in  the  latter  positir»n  when  the  taxis  is 
applied  for  the  reduction  of  an  inguinal  hernia,  in  order  that  the  abdominal  walls 
may  bo  as  much  relaxed  as  possible. 

The  aponeurosis  of  the  External  oblique  should  be  removed  by  dividing  it  across  in  the 
same  direction  as  the  external  incisions,  and  reflecting  it  outwards;  great  care  iarequir''^ 
in  separating  it  frum  the  aponeurosis  of  the  muscle  beneath.    The  lower  part  of 
Internal  oblique  and  th©  Cremaster  are  then  exposed,  together  with  the  inguinal  o 
which  cout^ina  the  epennatic  cord  (fig.  380).    The  mode  of  insertion  of  Pouport*! 
Oimbernat's  ligameuts  into  the  pubes  should  also  be  examined. 

Poupart's  ligament^  or  the  crura!  arch,  extends  from  the  anterior  supcrior 
spino  of  the  ilium  to  the  spine  of  the  pubes.  It  is  also  attached  to  the  pectineal 
line  to  the  extent  of  about  an  inch,  forming  Gimbcrnat's  ligament.      lt«  geoeral 
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The  fascia  transversalix  is  a  thin  aponeurotic  membrane,  which  lies  between 
the  inner  surface  of  the  Transversalis  muscle  and  the  peritoneum.  It  forms  port 
of  the  general  layer  of  fascia  which  lines  the  interior  of  the  abdominal  and  pelvic 
cavities,  and  is  directly  continuous  with  the  ihac  and  pelvic  fascise. 

In  the  inguinal  region,  the  transversaliB  fascia  is  thick  and  dense  in  structure, 
and  joined  by  fibres  from  the  aponeurosis  of  the  Tranavcrsalifl ;  but  it  becomes 
thin  and  cellular  as  it  ascends  to  the  Diaphrap^m.  Below,  it  has  the  following 
attachments:  external  to  the  femoral  vessels,  it  is  connected  to  the  posterior  margin 
of  Poupart's  ligament,  and  is  there  continuous  with  the  iliac  fascia.  Internal  to 
these  vessels,  it  is  thin,  and  attached  to  the  pubes  and  pectineal  line,  behind  the 
conjoined  tendon,  with  which  it  is  united j  and,  corresponding  to  the  point  where 
the  femoral  vessels  pass  into  the  thi^h,  this  fascia  descends  in  front  of  them, 
forming  the  anterior  wall  of  the  crural  eheath. 

381.— Inguinal  Hernia,  showing  the  Tmnsversalis  Muscle,  the  Tranaverealis  Fascia, 
and  the  Internal  Abdominal  Bing. 


The  internal  abdominal  ring  is  situated  in  the  transveraalia  fascia,  midway 
between  the  anterior  superior  spine  of  the  ilium  and  the  spine  of  the  pubes,  and 
about  half  an  inch  above  Poupai-t's  ligament.  It  is  of  an  oval  form,  the  extremi- 
ties of  the  oval  directed  upwards  and  downward;!,  varies  in  size  in  diiferent 
subjects,  and  is  much  larger  in  the  male  than  in  the  female.  It  is  bounded,  above, 
by  the  arched  tibres  of  the  Trausversalis  muscle,  and  internally,  by  the  epigastric 
vessels.  It  transmits  the  spermatic  cord  in  the  male,  and  the  round  ligament  in 
the  female:  and  from  its  circumference,  a  thin,  funnel-shaped  membrane,  the 
infmtdifmliform  fasria^  h  continued  round  the  cord  and  testis,  enclosing  them  in 
a  distinct  pouch.  When  the  sac  of  an  oblique  inguinal  hernia  passes  through  the 
internal  ring,  the  infundibuliform  process  of  the  transveraalis  fascia  forme  one  of 
its  coverings. 

Between  the  transversalis  fascia  and  the  peritoneum,  is  a  quantity  of  loose 
areolar  tissue.     In  some  subjects  it  is  of  considerable  thickness,  and  loaded,  -wltk 
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lulipose  tissue.  Opposite  the  internal  ring,  it  is  coniLntied  round  th«  surfjiee  of 
the  cord,  fontiinn;  a  loose  sheath  for  it. 

The  epigaiftric  artertf  bears  a  very  important  relation  to  the  internal  abdomtnal 
rint^.  This  vessel  lies  between  the  transversalis  fascia  and  peritoneum,  and  pasaet 
obliquely  upwards  and  inwards,  from  its  origin  from  the  external  iliac,  to  l&e 
margin  of  the  sheath  of  the  Rectus  muscle.  In  this  course,  it  lies  along  the  lo«rer 
and  inner  margin  of  the  internal  ring,  and  beneath  the  commencement  of  the 
eperniatic  eord,  the  vaa  deferens  curving  round  it  as  it  passes  from  the  ring  into 
the  pelvis. 

The  peritoneum^  corresponding  to  the  inner  enrface  of  the  internal  ring,  pre- 
sents ft  well-miirked  depression^  the  depth  of  which  varies  in  different  subjects. 
A  thin  lil>rou8  band  is  continued  from  it  along  the  front  of  the  cord,  for  a  Tariable 
distance,  and  becomes  ultimately  lost.  This  is  the  remains  of  the  pouch  of 
peritoneum  which,  in  tlie  foetus,  accompanies  the  cord  and  testis  into  the  scrolum, 
the  obliteration  of  which  commences  &oon  after  birth.  lu  some  cases,  the  fibroof 
band  can  only  be  traced  a  short  diat^mce;  but  occasionally,  it  may  be  followed,  as 
a  fine  cord,  aw  fjir  as  the  upper  end  of  the  tunica  vaginalis.  Sometimes  the  tube 
of  peritoneum  is  only  closed  at  intervals,  and  preaont8  a  saccuhit*?d  appearance; 
or  a  single  pouch  may  extend  along  the  whole  length  of  the  cord,  which  may  be 
closed  above ;  or  the  pouch  may  be  directly  continuous  with  the  peritoneum  by 
an  opening  at  its  upper  part. 

Inoittnal  Hernia. 

Inguinal  hernia  is  that  form  of  protrusion  which  makes  its  way  through  the 
abdomen  iti  the  inguinal  region. 

There  are  two  principal  varieties  of  inguinal  hernia :  external  or  oblique,  and 
internal  or  direct. 

External,  or  obtiffue  inguinal  hernia,  the  most  frequent  of  the  two,  takes  the 
same  course  as  the  spermatic  cord.  It  is  called  exiernal,  from  the  neck  of  the  sac 
being  on  the  outer  or  iliac  side  of  the  epigastric  artery. 

Jntertml^  or  direct,  inguinfil  hernia^  does  not  follow  the  same  course  M  tfw 
cord,  but  protrudes  through  the  abdominal  wall  on  the  inner  or  pubic  side  of  the 
epigastric  artery. 

Oblique  Inguinal  Hernia. 

In  oblique  inguinal  hernias  the  intestine  escapes  from  the  abdominal  CAvity  »t 
the  internal  ring,  pushing  before  it  a  pouch  of  peritoneum,  which  forms  this 
hernial  sac.  As  it  enters  the  inguinal  canal,,  it  receives  an  investment  from  the 
subserous  areolar  tissue,  and  is  enclosed  in  the  infundihuliform  process  of  the 
triinsversalis  fascia.  In  pat*sing  along  the  iiiguiiud  cnnal,  it  displaces  upwards 
the  arched  fibres  of  the  Transversulis  and  Internal  oblique  muscles,  and  la  sur- 
rounded by  the  fibi-es  of  the  Crcmjustcr.  It  then  passes  along  the  front  of  th« 
cord,  and  escapes  from  the  inguinal  canal  at  the  external  ring,  receiving  an 
investment  from  the  intercolumnar  fascia.  Lastly,  it  descends  into  the  acrotum, 
receiving  coverings  from  the  superficial  fascia  and  the  integument. 

The  various  coverings  of  this  form  of  hernia,  after  it  has  passed  through  the 
external  ring,  are,  from  without  inwards,  the  integument,  superficial  fascia,  tuter- 
columnar  fa.^cia,  Cremaster  muscle,  iufundibuliform  fascia,  snbserous  cellular  tissoie* 
and  peritoneum. 

This  form  of  hernia  lies  in  front  of  the  vessels  of  the  spermatic  cord,  an<J 
seldom  extend?  below  the  testis,  on  account  of  the  intimate  adheaion  of  (be 
coverings  of  the  cord  to  the  tunica  vaginalis. 

Tiie  Stat  of  Hrictitre  in  oblique  inguinal  hernia,  is  either  at  the  external  ring, 
in  the  inji;iii«al  cauiil,  caused  by  the  fibres  of  the  Internal  oblique  or  Tmiiswraah* 
or  at  tlie  internal  ring,  more  frequently  in  the  latter  situation.  If  it  is  situated  il 
the  external  ring,  the  divlavoii  q{  a  few  &bres  at  one  point  of  ita  circuiureraMM^  b 
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all  that  is  necessary  for  the  replacement  of  the  hernia.  If  in  the  inguinal  canal, 
or  at  the  internal  ring,  it  will  be  necessary  to  divide  the  aponeurosis  of  the 
External  oblique  so  as  to  lay  open  the  inguinal  canal.  In  dividing  the  stricture, 
the  direction  of  the  incision  should  be  directly  upwards. 

When  the  intestine  passes  along  the  spermatic  canal,  and  escapes  from  the 
external  ring  into  the  scrotum,  it  is  called  common  oblique  inguinal,  or  scrotal 
hernia.  If  the  intestine  does  not  escape  from  the  external  ring,  but  is  retained  in 
the  inguinal  canal,  it  is  called  incomplete  inguinal  hernia  or  bubonocele.  In 
each  of  these  cases,  the  coverings  which  invest  it  will  depend  upon  the  extent  to 
which  it  descends  in  the  inguinal  canal. 

There  are  two  other  varieties  of  oblique  inguinal  hernia:  the  congenital,  and 
infantile. 

Congenital  hernia  is  liable  to  occur  in  those  cases  where  the  pouch  of'  perito- 
neum which  accompanies  the  cord  and  testis  in  its  descent  in  the  foetus  remains 
unclosed,  and  communicates  directly  with  the  peritoneum.  The  intestine  descends 
along  this  pouch  into  the  cavity  of  the  tunica  vaginalis,  and  lies  in  contact  with 
the  testis.  This  form  of  hernia  has  no  proper  sac,  being  contained  within  the 
tunica  vaginalis. 

In  infantile  hernia,  the  hernial  sac  descends  along  the  inguinal  canal  into  the 
scrotum,  behind  the  pouch  of  peritoneum  which  accompanies  the  cord  and  testis 
into  the  same  part.  The  abdominal  aperture  of  this  pouch  is  closed,  but  the 
portion  contained  in  the  inguinal  canal  remains  unobliterated.  The  hernial  sac 
is  consequently  invested,  more  or  less  completely,  by  the  posterior  layer  of  the 
tunica  vaginalis,  from  which  it  is  separated  by  a  little  loose  areolar  tissue  :  so  that 
in  operating  upon  this  variety  of  hernia,  three  layers  of  peritoneum  would 
require  division ;  the  first  and  second  being  the  layers  of  the  tunica  vaginalis,  the 
third  the  anterior  layer  of  the  hernial  sac. 


Direct  Inguinal  Hebnia. 

In  direct  inguinal  hernia,  the  protrusion  makes  its  way  through  some  part  of 
the  abdominal  wall  internal  to  the  epigastric  artery,  and  passes  directly  through 
the  abdominal  parietes  and  external  ring.  At  the  lower  part  of  the  abdominal 
wall  is  a  triangular  space  (Hesselbach*a  triangle),  bounded,  externally,  by  the 
epigastric  artery;  internally,  by  the  margin  of  the  Rectus  muscle;  below,  by 
Poupart's  ligament.  The  conjoined  tendon  is  stretched  across  the  inner  two- 
thirds  of  this  space,  the  remaining  portion  of  the  space  being  filled  in  by  the 
transversalis  fascia. 

In  some  cases,  the  hernial  protrusion  escapes  from  the  abdomen  on  the  outer 
side  of  the  conjoined  tendon,  pushing  before  it  the  peritoneum,  the  subserous  cel- 
lular tissue,  and  the  transversalis  fascia.  It  then  enters  the  inguinal  canal,  passing 
along  nearly  its  whole  length,  and  finally  emerges  from  the  external  ring,  receiving 
an  investment  from  the  intercolumnar  fascia.  The  coverings  of  this  form  of 
hernia  are  precisely  similar  to  those  investing  the  oblique  form. 

In  other  cases,  and  this  is  the  more  frequent  variety,  the  intestine  is  either 
forced  through  the  fibres  of  the  conjoined  tendon,  or  the  tendon  is  gradually  dis- 
tended in  front  of  it,  so  as  to  form  a  complete  investment  for  it.  The  intestine 
then  enters  the  lower  end  of  the  inguinal  canal,  escapes  at  the  external  ring, 
lying  on  the  inner  side  of  the  cord,  and  receives  additional  coverings  from  the 
superficial  fascia  and  the  integument.  This  form  of  hernia  has  the  same  coverings 
as  the  oblique  variety,  excepting  that  the  conjoined  tendon  is  substituted  for  the 
Cremaster,  and  the  infundibuliform  fascia  is  replaced  by  a  part  of  the  general 
fascia  transversalis. 

The  seat  of  stricture  in  both  varieties  of  direct  hernia  is  most  frequently  at  the 
neck  of  the  sac,  or  at  the  external  ring.  In  that  form  of  hernia  which  perforates 
the  conjoined  tendon,  it    not   tinft-equently  occurs    at  the  edges  of  the  fi^&&us^ 
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Adipose  tissue.     Opposite  the  internal  ring,  it  is  continued  round  the  surface 
the  cord,  forniinjj;  a  loose  sheath  for  it. 

The  epif/asfria  artertj  bears  a  very  important  relation  to  the  internal  abdominal 
ring.  This  vetjsel  lies  between  the  transversalia  fascia  and  peritoneum,  and 
obliquely  upwards  and  inwards,  from  its  origin  from  the  ext-orual  iliac,  to 
margin  of  tiie  sheath  of  tbe  Rectus  muscle.  In  this  course,  it  lies  along  the  lower 
and  inner  niarji^in  of  the  internal  ring,  and  beneath  the  commencement  of  th« 
spermatic  cord,  the  vas  deferens  curving  round  it  as  it  passes  from  the  ring  into 
the  pelvis. 

The  peritoneum,  corresponding  to  the  inner  surface  of  the  internal  ring,  pre- 
Bents  a  wfll-murked  depression,  the  depth  of  which  varies  in  different  subjeetA. 
A  thin  fibrous  band  is  continued  from  tt  along  the  front  of  the  cord,  for  a  variable 
distance,  and  becomes  ultimately  lost.  This  is  the  remains  of  the  pouch  of 
peritoneum  which,  in  the  fojtus,  accompanies  the  cord  and  testis  into  the  scrotum, 
the  obh'teration  of  which  commences  soon  after  birth.  lu  some  cases,  the  fibrou« 
band  can  only  be  traced  a  short  distance;  but  occasionally,  it  may  be  followed,  as 
a  fine  cord,  as  far  a«  the  upper  end  of  the  tunica  vaginalis.  Sometimes  the  tube 
of  peritoneum  is  only  closed  at  intervals,  and  presents  a  sacculated  appearance; 
or  a  single  pouch  may  extend  along  the  whole  length  of  the  cord,  which  may  lie 
closed  above ;  or  the  pouch  may  be  directly  continuous  with  the  peritoneum  by 
an  opening  at  its  upper  part. 

Inguinal  Heriha. 

Inguinal  hernia  is  that  form  of  protrusion  which  makes  its  way  through  the 
abdomen  iu  the  inguinal  region. 

There  are  tiivo  principal  varieties  of  inguinal  hernia:  external  or  ohliqae, ; 
internal  or  direct. 

External^  or  oblique  inguinal  hernia^  the  most  frequent  of  the  two,  tokej  the 
same  courao  as  the  spermatic  cord.  It  is  called  external^  from  the  neck  of  the  sac 
being  on  the  outer  or  iliac  side  of  the  epigastric  artery. 

JnferimL  or  direct  itigttinal  henufi^  does  not  follow  the  same  course  as  the 
cord,  but  protrudes  through  the  abdominal  wall  ou  the  inner  or  pubic  side  of  die. 
epigastric  artery. 

Oblique  Inguinal  Hernia, 

Iu  oblique  inguinal  hernia,  the  intestine  escapes  from  the  abdominal  cavity  at 
the  internal  ring,  pushing  before  it  a  pouch  of  peritoneum,  which  forms  the 
hernial  sac.  As  it  enters  the  inguinal  canal,  it  receives  an  investment  from  tlie 
subserous  areolar  tissue,  and  is  enclosed  in  the  infundibuliform  process  of  the 
transverflali8  fascia.  In  passing  along  the  inguinal  canal,  it  displaces  upwards 
the  arched  fibres  of  the  Transversalia  and  Internal  oblique  muscles,  and  is  sur- 
rounded by  the  fibres  of  the  Cremaster.  It  then  passes  along  the  front  of  the 
cord,  and  escapes  from  the  inguinal  canal  at  the  external  ring,  receiving  an 
investment  from  the  intercolumnar  fascia.  Lastly,  it  descends  into  the  scrotimi, 
receiving  coverings  from  the  superficial  fascia  and  the  integument. 

The  various  coverings  of  this  form  of  hernia,  after  it  has  passed  through  the 
external  ring,  are,  from  without  inwards,  the  integument,  superficial  fascia,  inler- 
columniir  fascia,  Cremaster  muscle,  iufundibuliform  fascia,  anhserous  ceUular  tissue, 
and  peritoneum. 

This  form  of  hernia  lies  in  front  of  the  vessels  of  the  spermatic  cord,  and 
seldom  extends  below  the  testis,  on  account  of  the  intimate  adhesion  of  the 
coverings  of  the  cord  to  the  tunica  vaginalis. 

The  seat  of  strictitre  in  oblique  inguinal  hernia,  is  either  at  the  external  rinjc, 
in  the  inguinal  canal,  caused  by  the  fibres  of  the  Internal  oblique  or  Trans vcnsalis 
or  at  the  internal  ring,  more  frequently  in  the  latter  situation.  If  it  is  situated  at 
llie  external  ring,  the  division  of  a  few  fibres  at  one  point  of  its  circumference,  is 
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panied  by  numerous  lymphatic  vessels,  which  return  the  lymph  from  the  nune 
parts  to  the  injriiipal  plands. 

The  superficial  inguinal  glands  ore  arranged  in  two  grompa,  one  of  which  is 
disposed  parallel  with  Foupart^s  ligament,  and  the  other  below  the  ligament^ 
aurrounding  the  termination  of  the  sapheoous  vein,  and  following  (occaeionally) 
the  course  of  that  vessel  a  short  distance  along  the  thigh.  The  upper  chain 
receives  the  lymphatic  vessels  from  the  penis,  scrotum,  lower  part  of  the  abdomen, 
perinseum,  and  buttock;  the  lower  chain  recvivee  the  Ijrmphatic  vesseli  from  the 
lower  extremity. 

38a, — Femoral  Hernia.    Superficial  DisseetiozL 


The  nerves  supplying  the  integument  of  this  region  are  derived  from  the  ilio- 
inguinal, the  genito-crural,  and  anterior  crural.  The  ilio-inguinal  nerve  may  be 
found  on  the  inner  side  of  the  internal  Baphenoua  vein,  the  terminal  branch  of  the 
geni to-crural  nerve  outaide  the  vein,  and  the  middle  and  external  cutaneous  nerves 
more  external. 

The  deep  layer  of  superficial  fascia  should  be  divided  in  the  same  direction 
as  the  external  incisions,  and  separated  from  the  fascia  lata;  this  is  easily  effected, 
from  its  extreme  thinness.  It  is  a  thin  but  dense  membrane,  placed  beneath  the 
subcutaneous  vessels  and  nerves,  and  upon  the  surface  of  the  fascia  lata.  It  is 
intimately  adherent  id>ove  to  the  lower  margin  of  Poupart's  ligament,  and  about 
one  inch  below  this  ligament  covers  the  saphenous  opening  in  the  fascia  lata,  is 
closely  united  to  its  circumference,  and  is  connected  to  the  sheath  of  the  femoral 
vessels  corresponding  to  its  under  surface.  The  portion  of  fascia  covering  this 
aperture  is  perforated  by  the  internal  saphenous  vein,  and  by  ^\\\\xv«t^\» XsVsfaA. '•ax^ 
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throagh  which  the  gut  passes.  In  dividing  the  stricture,  the  ibcieion  should  m 
all  cnses  bo  directed  upwards. 

If  the  hernial  protrusion  passes  into  tiie  inguinal  canal,  but  does  not  escape  fimn 
the  external  abdcmiina!  ring,  it  forms  what  is  called  incomplete  direct  hernia* 
This  form  of  hernia  ia  usuallj  of  small  size,  and,  in  corpulent  personei,  very 
ditfieult  of  detection. 

Direct  inguinnl  hernia  is  of  much  less  frequent  occurrence  than  the  oblique, 
their  comparative  frequency  being,  arcording  to  Cloquet.,  as  one  to  five.  It 
occurs  far  more  frequently  in  raen  than  women,  on  account  of  the  larger  sire  of 
the  external  ring  in  the  former  sex.  It  difters  from  the  oblique  in  its  smaller 
Bize  and  globular  form,  dependent  most  probal>ly  on  the  resistance  offered  to  its 
progress  by  the  transversalis  fascia  and  conjoined  tendon.  It  diflers  also  in  its 
position,  being  placed  over  the  pubes,  and  not  in  the  course  of  the  inguinal  canal. 
The  epigastric  artery  runs  on  the  outer  or  iliac  side  of  the  neck  of  the  sac, 
and  the  spermatic  cord  along  its  external  and  posterior  side,  not  directly  bcJiind 
it,  aa  in  oblique  inguinal  heinia. 

SURGICAL  ANATOMY  OF  FEMORAL  HERNIA. 

The  dissection  of  the  parts  comprised  in  the  anatomy  of  femoral  hernia  should  be  per^ 
formed,  if  possible,  upon  a  female  subject  free  from  fat.  The  subject  should  lie  upon  its 
back  ;  a  block  ia  first  placed  under  the  pelvis,  the  thigh  evertwi  and  the  knee  slightly  bent* 
and  retained  in  this  position.  An  incision  should  then  be  made  from  the  anterior  superior 
apinoua  process  of  the  ilium  along  Poupart'a  ligament  to  the  symphysis  pubii* ;  a  second 
incision  should  be  carried  tranavcrsely  across  the  thigh  about  six  inches  beneath  the  pre* 
ceding;  and  these  are  to  be  connected  together  by  a  vertical  one  carried  along  the  iuuer 
aide  of  the  thigk  These  several  incisions  should  divide  merely  the  integument ;  this  u 
to  be  reflected  outwards,  when  the  auperficial  fascia  will  be  exiK)sed. 

The  superficial  fascia  at  the  upper  part  of  the  thigh,  consists  of  two  layers, 
between  which  are  found  the  cutaneous  vessels  and  nerves,  and  numerous  lym- 
phatic glands. 

The  superficial  layer  is  a  thick  and  dense  cellulo-fibrous  membrane,  in  the  meshes 
of  which  is  found  a  considerable  amount  of  adipose  tissue,  varying  in  qoantt^ 
in  different  subjects;  this  layer  may  be  traced  upwards  over  Poupart's  ligament 
to  he  continuous  with  the  superficial  fascia  of  the  abdomen;  whilst  below,  and  on 
the  inner  and  outer  sides  of  the  limb,  it  is  continuous  with  the  superficial  fascia 
covering  the  rest  of  the   thigh. 

This  layer  should  be  detached  by  dividing  it  across  in  the  same  direction  as  the  external 
incisions;  its  removal  will  be  facilitated  by  commencing  at  the  lower  and  inner  angle  of 
the  space,  detaching  it  at  first  from  the  front  of  the  internal  saphenous  vein,  and  diaaeetJRg 
it  off  from  the  anterior  surface  of  that  vessel  and  its  branches  ;  it  should  then  be  reflected 
outwards,  in  the  same  manner  as  the  integument  The  cutaneous  vessels  and  nerves,  and 
superficial  tnguinal  glands  are  then  exposed,  lying  upon  the  deep  layer  of  the  auiferfiaal 
fascia.  These  are  the  internal  saphenous  vein,  and  the  superficial  epigastric,  sujperfici*] 
circumfiexa  ilii,  and  external  pudic  vessels,  as  well  as  numerous  lymphatics  aAoending  vitil 
the  saphenous  vein  to  the  inguinal  glands. 

The   internal  saphenous  vein  is  a  vessel  of  considerable  size,  which  ascends 

obliquely  upwards  along  the  inner  feide  of  the  thigh,  below  Poupart's  ligament.  It 
passes  througli  the  saphenous  opening  in  the  fascia  lata  to  terminate  in  the  femoral 
vein.  This  vessel  is  accompanied  hj  numerous  lymphatics,  which  return  the 
lymph  from  the  dorsum  of  the  foot  and  inner  side  of  the  leg  and  thigh;  they  trr* 
rainate  in  the  inguinal  gliuids,  which  surround  the  saphenous  opening.  Diverging 
from  the  same  point  are  the  superficial  epigastric  vessels*  which  run  acroea 
Poupart's  ligament,  obliquely  upwards  and  inwards,  to  the  lower  part  of  ii»t 
abdomen;  the  superficial  circumfiexa  ilii  vessels,  which  pnss  obliquely  outwarb 
along  Poupart's  ligament  to  the  crest  of  the  ilium;  and  the  superficial  external 
pudic  vessels,  which  pass  inwards  to  the  periua'al  and  scrotal  regions.  Tbef*" 
vessels  supply  tlie  subcutaneous  areolar  tissue  and  the  integument,  and  are  acconi- 
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and  Iliftcus  muscles.  It  is  attached  externally  to  the  crest  of  the  ilitira  and  ita 
anterior  superior  spine,  to  the  whole  lenj2;th  ot'Poiipart's  ligament  ap  far  internallj 
as  the  spine  of  the  pubee,  and  to  the  pectineal  line  in  conjunction  with  Gimber- 
nat'g  ligament,  where  it  becomes  eontinuoiis  with  the  pubic  portion.  From  the 
spine  of  the  pubes,  it  is  reflected  downwards  and  outwards,  forming  an  arched 
margin,  the  outer  boundary  (superior  cornu)  of  the  saphenoua  opening.  This  is 
Bometimes  called  the  falcifnrm  process  of  the  fascia  lata  (femoral  ligament  of 
Hey) ;  it  overlies,  and  is  adherent  to  the  sheath  of  the  femoral  vessels  beneath  ; 
to  Its  edge,  is  attached  the  cribriform  fascia,  and  it  is  continuous  below  with  the 
pubic  portion  of  the  fascia  lata  by  a  well-defined  curved  margin. 

The  pubic  portion  of  the  fascia  lata  is  situated  at  the  inner  side  of  the  saphe- 
nous opening:  at  the  lower  margin  of  this  aperture,  it  h  continuous  w*ith  the  iliac 
portion  :  traced  upwards,  it  covers  the  surface  of  the  Pectineus,  Adductor  longus, 
and  Gracilis  muscles ;  and  passing  behind  the  sheatli  of  the  femoral  vessels,  to 
which  it  is  closely  united,  is  continuous  with  the  sheath  of  the  Psoas  and  lliacua 
muscles,  and  is  finally  lost  in  the  fibrous  capsule  of  the  hip-joint.  This  fascia  is 
attached  above  to  the  pectineal  line,  and  internally  to  the  margin  of  the  pubic 
arch.  It  may  be  observed  from  this  description,  that  the  iliac  portion  of  the 
fascia  lata  passes  in  front  of  the  femoral  vessels,  the  pubic  portion  behind  them  ; 
an  apparent  aperture  consequently  exists  between  the  two,  throagh  which  the 
internal  saphenous  joins  the  femoral  vein. 

The  Saphenous  Openimj  is  an  oval-shaped  aperture,  measuring  about  an  inch 
and  a  half  in  length,  and  half  an  inch  in  width.  It  is  situated  at  the  upper  and 
inner  part  of  the  thigh,  below  Poupnrt's  ligament,  on  the  pubic  side  of  its  centre, 
and  is  directed  obliquely  downwards  and  outwards. 

Its  mtter  margin  is  of  a  semilunar  form,  thin,  strong,  sharply-defined,  and  lies 
on  a  plane  conaidcrahly  anterior  to  the  inner  margin.  If  this  edge  is  traced  up- 
wards, it  will  be  seen  to  form  a  curved  elongated  process  or  cornu  (the  superior 
cornu),  or  falciform  process  of  Burns^  which  ascends  in  frout  of  the  femoral 
vessels,  and  curving  inwards,  is  attached  to  Poupart's  ligament  and  to  the  spine 
of  the  pubes  and  fiectineal  line,  where  it  is  continuous  with  the  pubic  portion.* 
If  traced  downwards,  it  is  found  continuous  with  another  curved  margin,  the 
concavity  of  which  is  directed  upwards  and  inwards;  this  is  the  interior  cornu  of 
the  saphenous  opening,  and  is  blended  with  the  pubic  portion  of  the  fascia  lata 
coverins  the  Pcftineus  muscle. 

The  inner  boundary  of  the  opening  is  on  a  plane  posterior  to  the  outer  margin, 
and  behind  the  level  of  the  femoral  vessels;  it  is  much  less  promineut  and  defined 
than  the  outer,  from  Iwing  stretched  over  the  subjacent  Pectineus  muscle.  It  is 
through  the  saphenous  opening  that  a  femoral  hernia  passes  after  descending 
along  the  crural  canal. 

If  the  finger  is  introduced  into  the  saphenous  opening  while  the  limb  is  moved 
in  different  directions,  the   aperture  will   be  found   to  be  greatly  constricted  on 

•  It  is  difficult  to  perceive,  in  the  recognized  description  of  those  ligaments  (Hey's  and 
Buma's),  any  dilfereuco  between  the  two  ;  nor  is  it  clear  what  structure  Mr,  Hey  really 
intended  to  describe.  Mr.  Gay  (on  'Femoral  Rupiurt^  p.  16)  gives  very  cogent  reasons 
for  thinking  that  the  'deep  crural  arch '  was  the  structure  which  Hey  had  in  view.  The 
most  recent  writer  on  F«!!rooral  Hernia  speaks  thus  while  treating  of  these  parts: — 'The 
whole  upper  edge  of  the  iliac  fascia  lata  is  commonly  called  the  "  falciform  process,"  whilst 
itK  deeper  fibres  receive  the  nam©  of  "  Buma's  ligament."  Hey^s  femoral  ligameot  would 
ap^iear  to  consist  of  diHtiact  fibres  connected  with  the  inner  fold  of  the  iliac  fascia,  which 
extend  immediately  heneafch  the  tendon  of  the  external  oblique  to  the  subperitoneal 
faacia.'  (Callender,  't/n  the  Anatomif  of  the  Parts  concerned  in  Femoral  Rupture*  p.  19 
note.)  This  descrii>tioii  of  Hey's  ligament  accords  closely  with  that  of  the  deep  crural 
arch,  for  the  subperitoneal  faacia  is  Blr.  Callender***  name  for  the  fa.«!cia  trans versalis. 


depend  in  great  measure  upon   the   skill  of  the  dissector^  end  are,  in   my  opinion, 
artificiaL* 
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extending  the  limb,  or  rotating  it  outwards,  and  to  be  relaxed  on  flexing  the  Ihnb 
and  inverting  it:  hence  the  necessity  of  placing  the  limb  in  the  latter  position  In 
employing  the  taxis  for  the  reduction  of  a  femoral  hernia. 

The  lliftc  portion  of  the  fascia  lata,  together  with  ita  falciform  process^  should  now  be 
removed,  by  detaching  it  from  the  lower  margin  of  Poupart's  ligament,  carefully  diaaectinc 
it  from  the  subjacent  structures,  and  turning  it  aside,  when  the  sheath  of  the  femortl 
veoBels  is  exposed  descending  beneath  Poupart's  ligament  (fig.  384).  ^ 

The  Crural  Arch,  or  PouparCs  Ligament,  ia  the  lower  border  of  the  aponeur 
of  the  External  oblique  muscJc,  wbich  stretches  across  fi'om  the  anterior  saperior 
spine  of  the  ilium,  to  the  spine  of  the  os  pubis  and  pectineal  line ;  the  portion 
corresponding  to  the  latter  insertion,  is  culled  Gimberna£ $  ligament.  Its  direction 
is  curved  downwards  towards  the  thigh;  its  outer  half  being  oblique,  ita  inner  half 
nearly  horizontal.  Nearly  the  whole  of  the  space  included  between  the  crural 
arch  and  ionominato  bone  ia  filled  in  by  the  parts  which  descend  from  the  abdo- 
men into  the  thigh.  The  outer  half  of  tlie  ^pace  is  occupied  by  the  liiacua  and 
Psoas  musclesj  together  with  the  external  cutaneous  and  anterior  crural  nerve*. 
The  pubic  side  of  the  space  is  occupied  by  the  femoral  veBeels  included  in  their 

384.— Femorol  Hernia.    Iliao  Portion  of  Fascia  Lata  removed,  and  Sheath  of 
Femoral  VesseLs  and  Femoral  Canai  exposed. 


"/. 


sheath,  a  small  oval-shaped  interval  existing  between  the  femoral  yein  and  ton 
inner  wall  of  the  sheath,  which  is  occupied  merely  by  a  little  loose  areolar  tiMW, 
and  occasionally  by  a  small  lymphatic  c^land;  this  ia  the  crural  caaal,  along  wbick 
a  portion  of  gut  descends  in  femoral  hernia. 
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Gim&ernafs  Liffamenl  (fij^.  385)  is  that  part  of  the  aponeurosis  of  the  External 
oblique  muscle  which  is  reflected  downwards  and  outwards,  to  be  inserted  iuto 
the  pectineal  line  of  the  os  pubis.  It  is  about  an  inch  in  length,  larger  in  the 
mate  than  in  the  female,  almost  horizontal  in  direction  in  the  erect  posture,  and 
of  a  triangular  form^  the  base  directed  outwards.  Its  base^  or  outer  raarojin,  is 
concave,  thin  and  sharp,  lies  in  contact  with  the  crural  sheath,  and  is  blended  with 
the  pubic  portion  of  the  fascia  lata.  Its  apex  corresponds  to  the  spine  of  the  pubes. 
Ita  posterior  margin  is  altached  to  the  pectineal  line.  Its  anterior  margin  is  con- 
tinuous with  Poupart*s  ligament. 

Crural  Sheath,  If  Foupart's  ligament  is  divided,  the  femoral  or  crural  sheath 
may  be  demonstrated  as  a  continuation  downwards  of  the  fasciaa  that  line  the 
abdomen,  the  transversalia  fascia  passing  down  in  front  of  the  femoral  vessels,  and 
the  iliac  fascia  descending  behind  them;  these  fasciae  are  directly  continuous  on 
the  iliac  side  of  the  femoral  artery,  but  a  small  space  exists  between  the  femoral 
vein  and  the  point  where  they  are  continuous  on  the  pubic  side  of  that  vessel, 
which  constitutes  the  femoral  or  crural  canal.  The  femoral  sheath  is  closely 
adherent  to  the  contained  vessels  about  an  inch  below  the  saphenous  opening, 
becoming  blended  with  the  areolar  sheath  o?  the  vessels,  but  opposite  Pou part's 
ligament  it  is  much  larger  than  is  required  to  contain  them;  hence  the  funnel- 
shaped  form  which  it  presents.  The  outer  border  of  the  sheath  is  perforated  by 
the  genito-crural  nerve.  Its  inner  border  is  pierced  by  the  internal  saphenous  vein, 
and  numerous  lymphatic  vessels.  In  front,  it  is  covered  by  the  iliac  portion  of  the 
fascia  lata;  and  behind  it  is  the  pubic  portion  of  the  same  fascia. 

Deep  Crural  Arch.  Passing  across  the  front  of  the  crural  sheath,  and  closely 
connected  with  it,  ia  a  thickened  band  of  fibres,  called  the  deep  crural  arch.  It 
is  apparently  a  thickening  of  the  fascia  transversalis,  joined  externally  to  the 
centre  of  Foupart's  ligament,  and  arching  across  the  front  of  the  crural  sheath, 
to  be  inserted  by  a  broad  attachment  into  the  pectineal  line,  behind  the  conjoined 
tendon.  In  eome  subjects,  this  structure  is  not  very  prominently  marked,  and  not 
unfrequently  it  is  altogether  wanting. 

If  the  anterior  wall  of  the  sheath  is  removed,  the  femoral  artery  and  vein  are 
seen  lying  side  by  side,  a  thin  septum  separating  the  two  vessels,  and  another 
septum  separates  the  vein  from  the  inner  wall  of  the  sheath,  the  septa  are  stretched 
between  the  anterior  and  posterior  walls  of  the  sheath,  so  that  each  vessel  is 
enclosed  in  a  separate  compartment.  The  interval  left  between  the  vein  and  the 
inner  wall  of  the  sheath  is  not  filled  up  by  any  structure,  excepting  a  little  loose 
areolar  tissue,  a  few  lymphatic  vessels,  and  occasionally  a  lymphatic  gland;  this 
ia  the  femoral  or  crural  canal,  through  which  a  portion  of  intestine  descends  in 
femoral  hernia. 

The  crural  canal  is  the  narrow  interval  between  the  femoral  vein  and  the  inner 
wall  of  the  crural  sheath.  It  exists  only  when  the  sheath  has  been  separated 
from  the  vein  by  dissection,  or  by  the  pressure  of  a  hernia  or  tumour.  Its  length 
is  from  a  quarter  to  half  an  inch,  and  it  extends  from  Gimbernat's  ligament  to  the 
upper  part  of  the  saphenous  opening. 

Its  anterior  wall  is  very  narrow,  and  formed  by  the  fascia  transversalis, 
Foupart's  ligaraent,^  and  the  falciform  process  of  the  fascia  lata. 

Its  posterior  wall  is  formed  by  the  iliac  fascia  and  the  pubic  portion  of  the 
fascia  lata. 

Its  outer  wall  is  formed  by  the  fibrous  septum  covering  the  inner  side  of  the 
femoral  vein. 

Its  inner  wall  is  formed  by  the  junction  of  the  transversalis  and  iliac  fascije, 
which  forms  the  inner  side  of  the  femoral  sheath,  and  covers  the  outer  edge  of 
Gimbernat*3  ligament. 

This  canal  has  two  orifices:  a  lower  one,  the  saphenous  opening,  closed  by  the 
cribriform  fascia;  an  upper  one,  the  femoral  or  crural  ring,  closed  by  the  septum 
crurale. 

ThQ  femoral  or  crural  ring  (fig.  385)  is  the  upper  opening  of  the  femoral  caikai. 
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nnd  leads  into  the  Cftvity  of  the  abdomen,*  It  is  bounded  in  front  by  Poupart'* 
liffaint'nt  and  the  defp  crural  arcb;  behind,  hy  the  pul>es,  covered  by  the  Pectineal 
nuiscle,  and  the  puhic  portion  of  the  fascia  lata;  internally,  by  GimWrnai"* 
lifTnment,  the  conjoined  tendon,  tlie  transversalis  fascia,  and  the  deep  crural  arch; 
externally,  by  the  femoral  vein,  covered  by  its  sheath.  The  femoral  ring  is  of  an 
oval  form,  its  long  diameter,  directed  transversely,  meaaurea  about  half  an  inch, 
and  it  is  larger  in  the  female  than  in  the  male,  which  is  one  of  the  reasons  of  ih« 
greater  frequency  of  femoral  hernia  in  the  former  sex. 

385. — Hernia.    The  Relations  of  the  Femoral  and  Internal  Abdominal  Rin^ 
seen  from  within  the  Abdomen.    Right  Side. 


Position  0/  Parts  around  the  Ring.  The  spermatic  cord  in  the  male,  and  roaod 
ligament  in  the  female,  lie  immediately  abo\'0  the  anterior  margin  of  the  femora! 
ring,  and  may  be  divided  in  an  operation  for  femoral  hernia  if  the  incision  for 
the  relief  of  the  stricture  is  not  of  limited  extent.  In  the  female,  thia  ia  of  little 
importance,  but  in  the  mule  the  !?permatic  artery  and  vaa  deferens  may  be  divided. 

'Ylw  femoral  vein  lies  on  the  ouler  side  of  the  ring. 

The  epigastric  arterxf^  in  its  passage  inwards  from  the  external  iliac  to  Uie 
umbilicus,  passes  across  the  upper  and  outer  angle  of  the  crural  ring,  and  is  eon- 
Bequenily  in  danger  of  being  wounded  if  the  stricture  is  divided  ia  a  directtoo 
upwards  aud  outwards. 

The  communicating  branch  between  the  epigastric  and  obturator  Ilea  in  front 
of  the  ring. 

The  circumference  of  the  ring  ia  thus  seen  to  he  bounded  by  vesseU  in  ^vepy 
part  excepting  internally  and  behind.  It  is  in  the  former  position  that  the 
stricture  is  divided  in  cases  of  strangulated  femoral  hernia. 

The  obturator  artert/,  when  it  arises  by  a  common  trunk  with  the  epigastric, 
which  occurs  once  in  every  three  ^subjects  and  a  half,  bears  a  very  important  rcU- 
tion  to  the  crural  ring.  In  some  cases  (fig.  386),  it  descends  on  the  inner  sid«  of 
tlie  external  iliac  vein  to  the  obturator  foramen,  and  will  conseijuently  lie  on  tke 
outer  side  of  the  crural  ring,  where  tliere  is  no  danger  of  its  being  wounded  in 
the  operation  for  dividing  the  stricture  in  femoral  hernia,    OccasionaUly,  hofv«ver, 

•  This  ring,  like  the  crural  canaJ,  ia  a  morbid,  or  an  artificial  product  •  Each  fMaonl 
hernia  inakee  for  itself  (for  neither  outlet  exists  iu  the  natund  anatomy  of  the  rq^iMO  a 
crural  canal,  and  a  crurtkl  (femoral)  t\\\i^! — Ckuakder,  op.  cit^  p.  fo. 
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the  obturator  artery  curves  along  the  free  margin  of  Gimbernat'a  ligament  in' its 
passage  to  the  obturator  foramen;  it  would,  consequently,  skirt  along  the  greater 
part  of  the  circumference  of  the  crural  canal,  and  could  hardly  avoid  being 
wounded  in  the  operation  (fig.  387). 

Variations  in  Origin  and  Course  of  Obturator  Artery. 
386.  387. 


Sephim  Crurale.  The  femoral  ring  is  closed  by  a  layer  of  condensed  areolar 
tissue,  called,  by  J.  Cloquet,  the  sepium  crurale.  This  serves  as  a  barrier  to  the 
protrusion  of  a  hernia  through  this  part.  Its  upper  surface  is  elightly  concave, 
and  Bupports  a  small  lymphatic  gland,  by  which  it  la  separated  from  the  subserous 
areolar  tissue  and  peritoneum.  Its  under  surface  is  turned  towards  the  femoral 
canal.  The  septum  crurale  is  perforated  by  numerous  apertures  for  the  passage 
of  lymphatic  vessels,  connecting  the  deep  inguinal  glands  with  those  surrounding 
the  external  iliac  artery. 

The  size  of  the  femoral  canal^  the  depfree  of  tension  of  its  orifices,  and,  conse- 
quently, the  dcji^ree  of  con.'itriction  of  a  hernia,  varies  according  to  the  position  of 
the  limb.  If  the  leg  and  thigh  are  extended,  abducted,  or  everted,  the  femoral 
canal  and  its  orifices  arc  extremely  tense^  from  the  traction  on  these  parts  by 
Poupart's  ligament  and  the  fascia  lata,  as  may  be  ascertaiued  by  passing  the  finger 
along  it.  If,  on  the  contrary,  the  thigh  is  flexed  upon  the  pelvis,  and*  at  the  same 
time,  adducted  and  rotated  inwards,  the  femoral  canal  and  its  orifices  become 
considerably  relaxed  ;  for  this  reason^  the  limb  should  always  be  placed  in  the 
latter  position  when  the  application  of  the  taxis  is  made  in  attempting  the  reduc- 
tion of  a  femoral  hernia. 

The  septum  crurale  is  separated  from  the  peritoneum  by  a  quantity  of  loose 
subserous  areolar  tissue.  In  some  subjects,  this  tissue  contains  a  considerable 
amount  of  adipose  substance,  which,  when  protruded  forwards  in  front  of  the  sac 
of  a  femoral  hernia,  may  be  niLstakcn  for  a  portion  ol  omentum. 

Descent  of  the  Hernia,  From  the  preceding  description,  it  follows,  that  the 
femoral  ring  must  he  a  weak  point  in  the  abdominal  wall;  hence  it  is,  that  when 
violent  or  long-continued  pressure  is  made  upon  the  abdominal  viscera,  a  portion 
of  intestine  may  be  forced  into  it^  constituting  a  femoral  hernia;  and  the  changes 
in  the  tissues  of  the  abdomen  which  are  produced  by  pregnancy,  together  with 
the  larger  size  of  this  aperture  in  the  female,  serve  to  explain  the  frequency  of 
tliis  form  of  hernia  in  women. 

When  a  portion  of  intestine  is  forced  through  tlie  femoral  ring,  it  carries  before 
it  a  pouch  of  |)eritoneum,  which  forms  what  is  called  the  hernial  sac;  it  receives 
an  investment  from  the  subserous  areolar  tissue,  nud  from  the  septum  crurale,  and 
descends  vertically  along  the  crural  canal  in  the  inner  compartment  of  the  sheath 
of  the  femoral  vessels  as  far  as  the  saphenous  opening:  at  this  point,  it  changes 
its  course,  being  prevented  from  extending  further  down  the  sheath,  on  account 
of  its  greater  narrowness  and  close  contact  with  the  vessels,  and  also  from  the 
close  attachment  of  the  superficial  fascia  and  crural  sheath  to  the  lower  part  of 
the  circumference  of  the  saphenous  opening;  it  is,  consequently,  directed  forwards, 
pushing  before  it  the  crilirtform  fascia,  and  then  curves  upwards  on  to  the  fal- 
ciform process  of  the  fascia  lata  and   lower  part  of  the   tendon  of  the  Ex.teru«JL 
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obTiqae,  being  covered  by  the  superficial  fascia  and  integament.  While  the  heroift 
is  contained  in  the  femoral  canal,  it  is  usually  of  sraall  size,  owing  to  the  resisting 
nature  of  the  surrounding  parts;  but  when  it  has  escaped  from  the  eaphenouf 
opening  into  the  loose  areolar  tissue  of  the  groin,  it  becomes  considerably  enlarged. 
The  dii'ection  taken  by  a  femoral  hernia  in  its  descent  is  at  first  downwards,  then 
forwards  and  upwards;  this  should  be  borne  in  mind,  as  in  the  application  of  the 
taxis  for  the  reduction  of  a  femoral  hernia,  pressure  should  be  directed  in  the 
reverse  order. 

Coverings  of  (he  Hernia,  The  coverings  of  a  femoral  hernia  from  within  oat- 
wards  are  peritoneum,  eubgerous  areolar  tissue,  the  septum  crurale,  crural  sheath, 
cribriform  fascia^  superficial  fascia,  and  integument,* 

Varieties  of  Femoral  Hernia.  If  the  intestine  descends  along  the  femoral  canal 
only  as  far  as  the  saphenous  opening,  and  does  not  escape  from  this  aperture,  it  is 
called  incomplete  femoral  hernia.  The  small  size  of  the  protrusion  in  this  form 
of  hernia,  on  account  of  the  firm  and  resisting  nature  of  the  canal  in  which  it  '\a 
contained,  renders  rt  an  exceedingly  dangerous  variety  ol  the  disease,  from  the 
extreme  difficulty  of  detecting  the  existence  of  the  swelling,  especially  in  corpulent 
subjects.  The  coverings  of  an  incomplete  femorHl  hernia  would  be,  from  without 
inwards,  integument,  superficial  fascia,  falciform  process  of  fascia  lata,  fascia 
propria,  septum  crurale,  subserous  cellular  tissue,  and  peritoneum.  When,  how- 
ever, the  hernial  tumour  protrudes  through  the  saphenous  opening,  and  directt 
itself  forwards  and  upwards,  it  forms  a  complete  femoral  hernia.  Occasionally, 
the  hernial  sac  descends  on  the  iliac  side  of  the  femoral  vessels,  or  in  front  of 
these  vessels,  or  even  sometimes  behind  them. 

The  seat  of  striciure  of  a  femoral  hernia  varies:  it  may  be  in  the  peritoneum 
at  the  neck  of  the  hernial  sac;  in  the  greater  number  of  cases  it  would  appear  to 
be  at  the  point  of  junction  of  the  falciform  process  of  the  fascia  lata  with  the 
lunated  edge  of  Gimbernat's  ligament;  or  at  the  margin  of  the  saphenous  opening 
in  the  thigh.  The  stricture  ebould  in  every  case  be  divided  in  a  direction  up- 
wards and  inwards;  and  the  extent  necesinary  in  the  majority  of  cases  is  about 
two  or  three  lint^s.  By  these  means,  all  vessels  or  other  structures  of  importaQOe, 
in  relation  with  the  neck  of  the  hernial  sac,  will  be  avoided. 

*  Sir  A.  Cooper  has  described  an  investment  for  femoral  hernia  under  the  name  of 
*  Fascia  propria,'  lying  immediately  external  to  the  t>erttoneal  sac,  but  frequently  sepa- 
rated from  it  by  more  or  less  adipose  tissue.  Surgically,  it  is  important  to  remember  the 
existence  (at  any  rate  the  occasional  existence)  of  this  layer,  on  account  of  the  ease  with 
which  an  inexperienced  operator  may  mistake  the  fascia  for  the  peritoneal  aac,  and  the 
contained  fat  for  omen  tutu.  Anatomically,  this  fascia  appears  to  be  identical  with  what 
is  called  in  the  text  'subserous  areolar  tissue,'  the  areolar  tissue  being  thickened  axtd 
caused  to  assume  a  membranous  appeai'snce,  by  the  pressure  of  the  hertiia* 


Surgical  Anatomy  of  the  Perinaeum  and 
Ischio-Eectal  Region. 

Dissection.  The  student  should  select  a  well-developed  muscular  subject,  free  from  fat, 
and  the  dissection  should  be  commenced  early,  in  order  that  the  parts  may  be  examined 
in  as  recent  a  state  as  possible.  A  staff  having  been  introduced  into  the  bladder,  and 
the  subject  placed  in  the  position  shown  in  fig.  388,  the  scrotum  should  be  raised  upwards, 
and  retainea  in  that  position,  and  the  rectum  moderately  distended  with  tow. 

The  space  which  is  now  exposed,  corresponds  to  the  inferior  aperture,  or  outlet 
of  the  pelvis.  Its  deep  boundaries  are,  in  front,  the  pubic  arch  and  subpubic 
ligament;  behind,  the  tip  of  the  coccyx;  and  on  each  side,  the  ramus  of  the  pubes 
and  ischium,  the  tuberosity  of  the  ischium,  and  great  sacro-sciatic  ligament.  The 
space  included  by  these  boundaries  is  somewhat  lozenge-shaped,  and  is  limited  on 
the  surface  of  the  body  by  the  scrotum  in  front,  by  the  buttocks  behind,  and  on 
each  side  by  the  inner  side  of  the  thighs.  It  measures,  from  before  backwards, 
about  four  inches,  and  about  three  in  the  broadest  part  of  its  transverse  diameter, 
between  the  ischial  tuberosities.  A  line  drawn  transversely  between  the  anterior 
part  of  the  tuberosity  of  the  ischium,  on  either  side,  in  front  of  the  anus,  sub- 
divides this  space  into  two  portions.  The  anterior  portion  contains  the  penis  and 
urethra,  and  is  called  the  perimeum.  The  posterior  portion  contains  the  termina- 
tion of  the  rectum,  and  is  called  the  isckio-rectal  region, 

Ischio-Rectal  Region. 

The  ischio-rectal  region  corresponds  to  the  portion  of  the  outlet  of  the  pelvis 
situated  immediately  behind  the  perinaeum:  it  contains  the  termination  of  the 
rectum.  A  deep  fossa,  filled  with  fat,  is  seen  on  either  side  of  the  intestine^ 
between  it  and  the  tuberosity  of  the  ischium:  this  is  called  the  ischio-rectal 
fossa. 

The  ischio-rectal  region  presents,  in  the  middle  line,  the  aperture  of  the 
anus;  around  this  orifice,  the  integument  is  thrown  into  numerous  folds,  which  are 
obliterated  on  distension  of  the  intestine.  The  integument  is  of  a  dark  colour, 
continuous  with  the  mucous  membrane  of  the  rectum,  and  provided  with  numeroaa 
follicles,  which  occasionally  inflame  and  suppurate,  and  may  be  mistaken  for 
fistulas.  The  veins  around  the  margin  of  the  anus  are  occasionally  much  dilated, 
forming  a  number  of  hard,  pendent  masses,  of  a  dark  bluish  colour,  covered  partly 
by  mucous  membrane,  and  partly  by  the  integument.  These  tumours,  constitute 
the  disease  called  external  piles. 

Dissection.  Make  an  incision  through  the  integument,  along  the  median  line,  from  the 
base  of  the  scrotum  to  the  anterior  extremity  of  the  anus ;  carry  it  round  the  manopna 
of  this  aperture  to  its  posterior  extremity,  and  continue  it  backwards  about  an  inch 
behind  the  tip  of  the  coccyx.  A  transverse  incision  should  now  be  carried  across  the  base 
of  the  scrotum,  joining  the  anterior  extremity  of  the  preceding  ;  a  seoond,  carried  in  the 
same  direction,  should  be  made  in  front  of  the  anus  ;  and  a  third,  at  the  posterior  extre- 
mity of  the  gut.  These  incisions  should  be  sufficientlv  extensive  to  enable  the  dissector 
to  raise  the  integument  from  the  inner  side  of  the  thiglis.  The  flaps  of  skin  corresponding 
to  the  ischio-rectal  region  (fig.  388 — s),  should  now  be  removed.  In  dissecting  the  integu- 
ment from  this  region,  great  care  is  required,  otherwise  the  External  sphincter  will  be 
removed,  as  it  is  intimately  adherent  to  the  skin. 

The  superficial  fascia  is  exposed  on  the  removal  of  the  skin:  it  is  very  thick, 
areolar  in  texture,  and  contains  much  fat  in  its  meshes.  In  it  are  Coaxid  t^sc^Vs!^ 


Tbe  External  sphincter  is  a  thin  flat  plane  of  muscular  fibres,  elliptical  in 
ehape,  aud  intimately  adherent  to  the  integument  surrounding  the  margin  of  the 
anus.  It  mcflsures  about  three  or  four  inches  in  length,  from  its  anterior  to  its 
posterior  extremity,  being  about  an  inch  in  breadth,  opposite  the  anus.  It  ariiie^ 
from  the  tip  of  the  coeeyx,  by  a  uarryw  tendinous  band;  and  from  the  superficial 
fascia  in  front  of  that  bone;  and  is  inserted  into  the  tendinous  centre  of  the 
perinieum,  joining  with  tbe  Trausversus  perinaii  and  the  other  mustdes  inserted 
into  this  part.  Like  other  sphincter  musscles,  it  consistsof  two  planes  of  muscular 
fibre,  which  surround  the  margin  of  tlie  anus,  and  join  in  a  commissure  bef< 
aud  behind. 

Relations.  By  its  superficial  surface^  with  the  iutegument;  by  its  deep  ittrft 
it  is  in  contact  with  the  Internal  sphincter;  and  is  separated  from  the  Levatjor  aai 
by  loose  areolar  tissue. 

The  v^phincter  ani  ia  a  voluntary  muscle,  supplied  by  the  ha*morrhoidail  brancll 
of  the  tburth  sacral  nerve.  Thi«  muscle  is  divided  in  the  operation  for  fiatula  in 
ano;  and  also  in  some  cases  of  fissure  of  (be  rectum,  especially  if  attended  with 
much  pnin  or  spasm.  The  object  of  its  division  is  to  keep  the  parts  at  rest  and 
in  contact  during  the  healing  process. 

The  Internal  sphincter  h  a  muscular  ring,  about  half  an  inch  in  breadth,  which 
surrounds  the  lower  extremity  of  the  rectum,  about  an  inch  from  the  margin  of 
the  anus.  This  muscle  is  about  two  lines  in  tbicknesa,  and  is  formed  by  an 
aggregation  of  the  invohmtary  circular  fibres  of  the  intestine.  It  is  paler  ill 
colour,  and  less  coarse  in  texture,  than  the  External  sphincter. 

The  ischio-rectal  fossa  is  situated  between  the  end  of  the  rectum  and  the 
tuberosity  of  the  ischium  on  each  side.  It  is*  triangular  in  shape,  its  base,  dirrcied 
to  the  surface  of  the  body,  is  formed  by  the  integument  of  rhe  ischio-i-eclal  re^iou; 
its  apex^  directed  wpwards*  corresponds  to  the  point  of  division  of  the  obturalor 
fascia,  and  the  thin  membrane  given  off  from  it,  which  covers  the  outer  surface  ot 
the  Levator  ani  {ischio-recta!  fascia).  Its  dimensions  are  about  an  inch  In 
breadth,  at  the  base,  and  about  two  inches  in  depth,  being  deeper  Whtnd  than  ia 
front.  It  ia  bounded,  internallf/,  by  the  Sphincter  ani.  Levator  aui,  and  Cocrvjrroi 
muscles;  externalh/,  by  the  tuberosity  of  tbe  ischium,  and  the  obturator  * 
which  covers  the  inner  surface  of  tbe  Obturator  internus  muscle;  in  fronf 
limited  by  the  line  of  junction  of  the  Huperficial  and  deep  perinteal  faseiiri  an«i 
behindy,  by  the    margin  of   the    Glutaeus    maximum,  and  the  groat  Aacro>dCt»tic 
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ligament.  This  space  is  filled  with  a  large  mass  of  adipose  substance,  which 
explains  the  frequency  with  which  abscesses  in  the  neighbourhood  of  the  rectum 
burrow  to  a  considerable  depth. 

If  the  subject  has  been  injected,  on  placing  the  finger  on  the  outer  wall  of  this 
fossa,  the  internal  pudic  artery,  with  its  accompanying  veins  and  nerve,  will  be 
felt  about  an  inch  and  a  half  above  the  margin  of  the  ischiatic  tuberosity,  but 
approaching  nearer  the  surface  as  they  pass  forwards  along  the  inner  margin  of 
ihe  pubic  arch.  These  structures  are  enclosed  in  a  sheath  formed  by  the  obturator 
fascia,  the  pudic  nerve  lying  below  the  artery.  Crossing  the  space  transversely, 
about  its  centre,  are  the  inferior  haemorrhoidal  vessels  and  nerves,  branches  of  the 
pudic ;  they  are  distributed  to  the  integument  of  the  anus,  and  to  the  muscles  of 
the  lower  end  of  the  rectum.  These  vessels  are  occasionally  of  large  size,  and 
may  give  rise  to  troublesome  hemorrhage,  when  divided  in  the  operation  of  litho- 
tomy, or  for  fistula  in  ano.  At  the  back  part  of  this  space  may  be  seen  a  branch 
of  the  fourth  sacral  nerve;  and,  at  the  fore  part  of  the  space,  a  cutaneous  branch 
of  the  perinaeal  nerve. 

Perinjeum. 

The  perinaeal  space  is  of  a  triangular  form;  its  deep  boundaries  are  limited, 
laterally,  by  the  rami  of  the  pubes  and  ischia,  meeting  in  front  at  the  pubic  arch; 
behind,  by  an  imaginary  transverse  line,  extending  between  the  tuberosity  of  the 
ischium  on  either  side.  The  lateral  boundaries  vary,  in  the  adult,  from  three 
inches  to  three  inches  and  a  half  in  length;  and  the  base  from  two  to  three  inches 
and  a  half  in  breadth;  the  average  diameter  being  two  inches  and  three-quarters. 
The  variations  in  the  diameter  of  this  space  are  of  extreme  interest  in  connection 
with  the  operation  of  lithotomy,  and  the  extraction  of  a  stone  from  the  cavity  of 
the  bladder.  In  those  cases  where  the  tuberosities  of  the  ischia  are  near  toge^er, 
it  would  be  necessary  to  make  the  incisions  in  the  lateral  operation  of  lithotomy 
less  oblique  than  if  the  tuberosities  were  widely  separated,  and  the  perinaeal  space, 
consequently,  wider.  The  perinasum  is  subdivided  by  the  median  raphe  into  two 
equal  parts.  Of  these,  the  left  is  the  one  in  which  the  operation  of  lithotomy  is 
performed. 

In  the  middle  line,  the  perinseum  is  convex,  and  corresponds  to  the  bulb  of  the 
urethra.  The  skin  covering  it  is  of  a  dark  colour,  thin,  freely  moveable  upon  the 
subjacent  parts,  and  covered  with  sharp  crisp  hairs,  which  should  be  removed 
before  the  dissection  of  the  part  is  commenced.  In  front  of  the  anus,  a  prominent 
line  commences,  the  raphe,  continuous  in  front  with  the  raphe  of  the  scrotum. 
The  flaps  of  integument  corresponding  to  this  space  having  been  removed,  in  the 
manner  shown  in  figs.  388 — I,  the  superficial  fascia  is  exposed. 

The  Superficial  Fascia  consists  of  two  layers,  superficial  and  deep,  as  in  other 
regions  of  the  body. 

The  superficial  layer  is  thick,  loose,  areolar  in  texture,  and  contains  much 
adipose  tissue  in  its  meshes,  the  amount  of  which  varies  in  different  subjects. 
In  front,  it  is  continuous  with  the  dartos  of  the  scrotum;  behind,  it  is  continuous 
with  the  subcutaneous  areolar  tissue  surrounding  the  anus;  and,  on  either  side, 
with  the  same  fascia  on  the  inner  side  of  the  thighs.  This  layer  should  be  care- 
fully removed,  after  it  has  been  examined,  when  the  deep  layer  will  be  exposed. 

The  deep  layer  of  superjicial  fascia  (superficial  perinaeal  fascia)  is  thin, 
aponeurotic  in  structure,  and  of  considerable  strength,  serving  to  bind  down  the 
muscles  of  the  root  of  the  penis.  It  is  continuous,  in  front,  with  the  dartos  of 
the  scrotum;  on  either  side,  it  is  firmly  attached  to  the  margins  of  the  rami  of  the 
pubes  and  ischium,  external  to  the  crus  penis,  and  as  far  back  as  the  tuberosity  of 
the  ischium;  posteriorly,  it  curves  down  behind  the  Transversus  perinaei  muscles 
to  join  the  lower  margin  of  the  deep  perinaeal  fascia.  This  fascia  not  only  covers 
the  muscles  in  this  region,  but  sends  down  a  vertical  septum  from  its  under  sur- 
face, which  separates  the  back  part  of  the  subjacent  space  into  two,  being'  incom- 
plete in  front. 


750 


SUKGICAL  ANATOMY  OF  THE  PERINJEUM. 


In  rupture  of  the  anterior  portion  of  the  urethra,  accompanied  by  extravasatim 
of  urine,  the  fluid  makes  its  way  forwanls,  benoath  this  faacio,  into  the  areolar 
tissue  of  the  scrotum,  penis,  and  jtnterior  mid  iateral  portions  of  the  abdomen;  it 
rarely  extends  into  the  areolar  tissue  on  the  inner  side  of  the  thigbe,  or  hAckwardi 
around  the  anus.  This  limitation  of  the  extravasated  fluid  to  the  parts  al»ove- 
named,  is  easy  of  explanation,  when   the  attachments  of  the  deep  layer  of  the 

385.— The  Perinaum.    The  Integument  and  Superficial  L^yer  of 
Superficial  Fascia  reflected. 


superficial  fn?cia  are  considered.  When  this  faRcia  is  removed,  the  muscles  coo- 
nected  with  the  penis  attd  urethra  will  be  exposed;  these  are,  in  the  middle  Liaa, 
the  Accelerator  urinac ;  on  each  side,  the  Erector  penis ;  and  behind,  the  Trao»- 
versus  perinau. 

The  Accelerator  uriruB  is  placed  in  the  middle  line  of  the  perineum,  immedi- 
ately in  front  of  the  anus.  It  consists  of  two  symmetrical  halves,  united  along 
the  median  line  by  a  tendinous  raphe.  It  arises  from  the  t'cntral  tendon  of  the 
perinjeura,  and  from  the  median  raphe  in  front.  From  this  point,  its  ftbres  diverge 
like  the  plumes  of  a  pen;  the  most  posterior  form  a  thin  layer,  which  are  lo«t  <Ml 
the  anterior  surface  of  the  triangular  ligament;  the  middle  fibres  encircle  the  bulb 
and  adjacent  part  of  the  corpus  spongiosum,  and  join  with  the  iibrea  of  the  oppo- 
site aide,  on  the  upper  part  of  this  body»  in  a  strong  aponeurosis;  the  aatfirior 
fibres,  the  longest  and  most  distinct,  spread  out  over  the  sides  of  the 
cavernosum,  to  be  inserted  partly  into  that  body,  anterior  to  the  Erector 
partly  terminating  in  a  tendinous  expansion,  which  covers  the  dorsal  rcwioolil 
the  penis.  The  latter  fibres  are  best  seen  by  dividing  the  muscle  longitadii 
and  dissecting  it  outwards  from  the  surface  of  the  urethra. 

Action,  This  muscle  may  serve  to  accelerate  the  flow  of  the  uHdo  or  senif 
along  the  canal  of  the  urethra.     The  middle  fibres  are  supposed,  by   Krmuce, 
assist  in  the  erection  of  the  corpus  spongiosum,  by  compressing  the  i-rcctilis  tlnsoe 
of  the  bulb.     The  anterior  fibres,  according   to  Tyrrel,  also  contriLnt*'   to 
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erection  of  the  penis,  aa  they  are  inserted  into,  and  continuous  with,  the  fascia  of 
the  penis,  compressing  thfi  dorsal  vein  during  tlie  contraction  of  ihe  muscle. 

The  Erector  Penis  covers  the  unattached  part  of  the  crus  penis.  It  is  an 
elongated  muscle,  broader  in  the  middle  than  at  either  extremity,  and  situated  on 
either  aide  of  the  lateral  boundary  of  the  perinjuum.  It  arises  hy  tendinous  and 
fleshy  fibres  from  the  inner  surface  of  the  tuberosity  of  the  ischium,  behind  the 

350. — ^The  Superficial  Mojsclea  and  Vessels  of  the  Perinaeum. 
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crus  penis,  from  the  surface  of  the  cms,  and  from  tlie  adjacent  portion  of  the 
ramus  of  the  pubes.  From  these  points,  fleshy  fibres  succeed,  which  end  in  an 
aponeurosis  which  is  Inserted  into  the  side  and  under  surface  of  the  crus  penis. 
This  muscle  compresses  the  crus  penis,  and  thus  serves  to  maintain  the  organ 
erect. 

The  Transversus  Perinmi  is  a  narrow  muscular  slip,  which  passeH  more  or  less 
transversely  across  the  back  part  of  the  perinfcal  space.  It  arises  by  a  small 
tendon  from  the  inner  side  of  the  ascending  ramus  of  the  ischium,  and,  passing 
obliquely  forwards  and  inwards,  is  inserted  into  the  central  tendinous  point  of  the 
perinaeum,  Joining  in  this  situation  with  the  muscle  of  the  opposite  side,  the 
Sphincter  ani  behind,  and  the  Accelerator  urin?e  in  front. 

Between  the  muscles  just  examined,  a  triangular  space  exists,  bounded  internally 
by  the  Accelerator  urinae,  externally  by  the  Erector  penis,  and  behind  by  the 
Transversus  perina;i.  The  floor  of  this  space  is  formed  by  the  triangular  ligament 
of  the  urethra  (deep  perinceal  fascia),  and,  running  from  behind  forwards  in  it,  are 
the  superficial  perinaeal  vessels  aud  nerves,  the  transversus  perinffii  artery  coursing 
along  the  posterior  boundary  of  the  space,  on  t!ic  Transversus  perinsei  muscle. 

In  the  lateral  operation  of  lithotomy,  the  knife  is  carried  obliquely  aci*088  the 
back  part  of  this  space,  downwards  and  outwards,  into  the  ischio-rectal  fossa, 
dividing  the  Transversus  perinaei  muscle  and  artery,  the  posterior  fibres  of  the 
Accelerator  urinae,  the  Ruperiicial  perineeal  vesaels  and  nerve,  and,  moi*e  posteriorly, 
the  external  haemorrhoidal  vessels. 


ARTERY  OF  BULB.— LEVATOR  ANL  753 

margin,  or  base,  is  directed  towards  the  rectum,  and  connected  to  the  central 
tendinous  point  of  the  perinaeum.  It  is  continuous  with  the  deep  layer  of  the 
superficial  fascia  round  the  Transversus  perintei  muscle,  and  with  a  thin  fascia 
which  covers  the  outer  surface  of  the  Levator  ani  muscle. 

The  deep  perineal  fascia  is  perforated  by  the  urethra,  about  an  inch  below  the 
symphysis  pubis.  The  nperture  is  circular  in  form,  and  about  three  or  four  lines 
in  diameter.  Above  this  is  the  aperture  for  the  dorsal  vein  of  the  penis;  and, 
outside  the  latter,  the  pudic  nerve  and  artery  pierce  it. 

The  deep  perinseal  fascia  consists  of  two  layers,  anterior  and  posterior:  these 
are  separated  above,  but  united  below. 

The  anterior  layer  is  continued  forwards,  around  the  anterior  part  of  the  mem- 
branous  portion  of  the  urethra,  becoming  lost  upon  the  bulb. 

The  posterior  layer  is  derived  from  the  pelvic  fascia:  it  is  continued  backwards 
around  the  posterior  part  of  the  membranous  portion  of  the  urethra,  and  the 
outer  surface  of  the  prostate  gland. 

If  the  anterior  layer  of  this  fascia  is  detached  on  either  side,  the  following 
parts  are  seen  between  it  and  the  posterior  layer:  the  subpubic  ligament  above, 
close  to  the  pubes;  the  dorsal  vein  of  the  penis;  the  membranous  portion  of  the 
urethra,  and  the  muscles  of  the  urethra;  Cowper's  glands  and  their  ducts;  the 
pudic  vessels  and  nerve;  the  artery  and  nerve  of  the  bulb,  and  a  plexus  of  veins. 

The  Compressor  Urethrce  (constrictor  urethras),  surrounds  the  whole  length  of 
the  membranous  portion  of  the  urethra,  and  is  contained  between  the  two  layers 
of  the  deep  perinaeal  fascia.  It  arises,  by  aponeurotic  fibres,  from  the  upper  part 
of  the  ramus  of  the  pubes  on  each  side,  to  the  extent  of  half  or  three  quarters  of 
an  inch;  each  segment  of  the  muscle  passes  inwards,  and  divides  into  two 
fasciculi,  which  surround  the  urethra  from  the  prostate  gland  behind,  to  the 
bulbous  portion  of  the  urethra  in  front;  and  unite,  at  the  upper  and  lower  surfaces 
of  this  tube,  with  the  muscle  of  the  opposite  side,  by  means  of  a  tendinous  raphe. 

Circular  Muscular  Fibres  surround  the  membranous  portion  of  the  urethra^ 
from  the  bulb  in  front  to  the  prostate  gland  behind;  they  are  placed  immediately 
beneath  the  transverse  fibres  already  described,  and  are  continuous .  with  the  cir- 
cular fibres  of  the  bladder.     These  fibres  are  involuntary. 

Cowpen's  Glands  are  situated  immediately  below  the  membranous  portion  of  the 
urethra,  close  behind  the  bulb,  and  below  the  artery  of  the  bulb  (p.  708). 

The  Pudic  Vessels  and  Nerves  are  placed  along  the  inner  margin  of  the  pubic 
arch  (p.  403). 

The  Artery  of  the  Bulb  passes  transversely  inwards,  from  the  internal  pudic 
along  the  base  of  the  triangular  ligament,  between  the  two  layers  of  fsscia,  accom- 
panied by  a  branch  of  the  pudic  nerve  (p.  404). 

If  the  posterior  layer  of  the  deep  perinaeal  fascia  is  removed,  and  the  eras  penis 
of  one  side  detached  from  the  bone,  the  under  or  perinaeal  surface  of  the  Levator 
ani  is  brought  fully  into  view.  This  muscle,  with  the  triangular  ligament  in  front 
and  the  Coccygeus  and  Pyriformis  behind,  closes  in  the  outlet  of  the  pelvis. 

The  Levator  ani  is  a  broad  thin  muscle,  situated  on  each  side  of  the  pelvis. 
It  is  attached  to  the  inner  surface  of  the  sides  of  the  true  pelvis,  and,  descending, 
unites  with  its  fellow  of  the  opposite  side  to  form  the  floor  of  the  pelvic  cavity. 
It  supports  the  viscera  in  this  cavity,  and  surrounds  the  various  structures  which 
pass  through  it.  It  arises,  in  front,  from  the  posterior  surface  of  the  body  apd 
ramus  of  the  pubes,  on  the  outer  side  of  the  symphysis;  posteriorly,  from  the 
inner  surface  of  the  spine  of  the  ischium:  and  between  these  two  points,  from 
the  angle  of  division  between  the  obturator  and  recto- vesical  layers  of  the  pelvic 
fascia  at  their  under  part:  the  fibres  pass  downwards  to  the  middle  line  of  the 
floor  of  the  pelvis,  and  are  inserted,  the  most  posterior  fibres  into  the  sides  of  the 
apex  of  the  coccyx;  those  placed  more  anteriorly  unite  with  the  muscle  of  the 
opposite  side,  in  a  median  fibrous  raphe,  which  extends  between  the  coccyx  and 
the  margin  of  the  anus.  The  middle  fibres,  which  form  the  larger  portion  of  the 
muscle,  are  inserted  into  the  side  of  the  rectum,  blending  with  the  fLVst^^  ^  V^^ 
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The  Buperficial  and  transverse  perinaeal  arteries  are  described  at  p.  404;  and 
tbe  superficial  perinteal  and  inferior  pudendal  nerves,  at  pp.  558,  560. 

The  muscles  of  the  perinscum  in  tlie  feraale  are,  the 

Sphincter  vaginae.  Compressor  urethrsB, 

Erector  clitoridis.  Sphincter  ani, 

Transversua  perinaji.  Levator  ani. 
Coccygeus. 

The  Sphincter  Vaginte  surrounds  the  orifice  of  the  vagina,  and  is  analogous  to 
the  Accelerator  urinaj  in  the  male.  It  is  attached,  posteriorly,  to  the  central 
tendon  of  the  perinasum,  where  it  blends  with  the  Sphincter  ani.  Its  fibres  pass 
forwards  on  each  side  of  the  vagina,  to  be  inserted  into  the  corpora  cavernosa  and 
body  of  the  clitoris. 

The  Erector  Clitoridis  resembles  the  Erector  penis  in  the  male,  but  ia  smaller 
than  it. 

The  TransversMs  Perinai  is  inserted  into  the  side  of  the  Sphincter  vaginsB,  and 
the  Levator  ani  into  the  side  of  the  vagina.  The  other  muscles  are  precisely 
similar  to  those  in  the  male. 

The  Accelerator  wrinro  and  Erector  peniH  muscles  should  now  be  removed,  when  tbe 
deep  perinseal  fascia  will  be  exposed,  stretching  across  the  front  part  of  the  outlet  of  the 
pelvis.  The  urethra  is  seen  perforating  its  ceotre,  just  behind  the  bulb  ;  and  on  either 
sidd  ia  tlie  cms  penis,  conaecting  the  corpus  caveruosum  with  the  mmus  of  thd  iechiuui 
and  pubes. 
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marpio,  or  base^  is  directed  towards  the  rectum,  and  eonneeted  ta  the  eentraJ 
tendinous  point  of  the  periiiaeiim.  It  is  continuous  with  the  deep  layer  of  the 
superiieial  fascia  round  the  Transversus  perinjei  muscle,  and  with  a  thin  fascia 
whielt  covers  tlie  outer  surface  of  the  Levator  ani  muscle, 

The  deep  perinieal  fancia  is  perforated  hj  the  urethra,  about  an  inch  below  the 
symphyBis  pubis.  The  npiTture  is  circular  in  form,  and  about  three  or  four  linos 
in  diameter.  Above  Ibis  is  the  aperture  for  the  dor.sial  vein  of  the  penis;  and, 
outside  the  latter,  the  pudic  nerve  and  artery  pierce  it. 

The  deep  perinaeal  fascia  consists  of  two  layers,  anterior  and  posterior:  these 
are  separated  above,  but  united  below. 

The  anterior  layer  is  continued  foi-wards,  around  the  anterior  part  of  the  mem- 
branous portion  of  the  urethra,  becoming  tost  upon  the  bulb. 

The  posterior  latter  is  derived  from  the  pelvic  fascia:  it  is  continued  backwards 
around  the  posterior  part  of  the  membranous  portion  of  the  urethra,  and  the 
outer  surface  of  the  pnmtate  gland. 

If  the  anterior  layer  of  this  fascia  is  detached  on  either  side,  tlio  following 
parts  are  seen  between  it  and  the  posterior  layer:  the  subpubic  ligament  above, 
close  to  the  pubes;  the  dorsal  vein  of  the  penis;  the  membranous  portion  of  the 
urethra,  and  the  muscles  of  the  urethra;  Cawper's  glands  and  their  ducts;  the 
pudic  vessels  and  nerve;  the  artery  and  nerve  of  the  bulb,  and  a  plexus  of  veins. 

The  Compressor  Uret/trtF  (constrictor  urethrae),  surrotiJids  the  ivhole  length  of 
the  membranous  portion  of  the  urethra,  and  is  contained  between  the  two  layers 
of  the  deep  perinatal  fascia.  It  arises,  by  aponeurotic  fibres,  from  the  upper  part 
of  the  ramus  of  the  pubes  on  each  side,  to  the  extent  of  lialf  or  three  quarters  of 
an  inch;  each  segment  of  the  muscle  passes  inwards,  and  divides  into  two 
fasciculi,  which  surround  the  urethra  from  the  prostate  gland  behind,  to  the 
bnlbous  portion  of  the  urethra  in  front;  and  unite,  at  the  upper  and  lower  surfaces 
of  this  tube,  with  the  muscle  of  the  opposite  side,  by  means  of  a  tendinous  raphe. 

Circrtlar  Muscular  Fibres  surround  the  membranous  portion  of  the  urethra, 
from  the  bulb  in  front  to  the  prostate  gland  behind;  they  are  placed  immediately 
beneath  the  transverse  fibres  already  described,  and  are  continuous  w^ith  the  cir- 
cular fibres  of  the  bladder.     Those  fibres  are  involuntary. 

Cawper's  Glands  are  situated  immediately  below  the  membranous  portion  of  the 
urethra,  close  behind  the  bulb,  and  below  the  artery  of  the  bulb  (p.  708). 

The  Pudic  Vessels  and  Nerves  are  placed  along  the  inner  margin  of  the  pubic 
arch  (p.  403). 

The  Arterif  of  the  Bulb  passes  transversely  inwards,  from  the  internal  pudic 
along  the  base  of  the  triangular  ligament,  between  the  two  layers  of  fascia,  accom- 
panied by  a  branch  of  the  pudic  nerve  (p.  404). 

If  the  posterior  layer  of  the  deep  perinatal  fascia  is  removed,  and  the  cms  penis 
of  one  side  detached  from  the  bone,  the  under  or  perinieal  surface  of  the  Levator 
ani  is  brought  fully  into  view.  This  muscle,  with  the  triangular  ligament  in  front 
and  the  Coccygeus  and  Pyriformis  behind,  closes  in  the  ot»tlet  of  the  pelvis. 

The  Levator  ani  is  a  broad  thin  muscle,  situated  on  each  side  of  the  pelvis. 
It  is  attached  to  the  inner  surface  of  the  sides  of  the  true  pelvis,  and,  descending, 
unites  with  its  feilow  of  the  opposite  side  to  form  the  floor  of  the  pelvic  cavity. 
It  supports  the  viscera  in  this  cavity,  and  surrounds  the  various  structures  which 
pass  through  it.  It  arises,  in  front,  from  the  posterior  surface  of  the  body  and 
ramus  of  the  pubes,  on  the  outer  side  of  the  gymphysis;  posteriorly,  from  the 
inner  surface  of  the  spine  of  the  ischium:  and  between  these  two  points,  from 
the  angle  of  division  between  the  obturator  and  recto- vesical  layers  of  the  pelvic 
faacia  at  their  under  part:  the  fibres  pass  downwards  to  the  middle  line  of  the 
floor  of  the  pelvis,  and  are  inserted,  the  most  posterior  fibres  into  the  sides  of  the 
apex  of  the  coccyx;  those  placed  more  anteriorly  unite  with  the  muscle  of  the 
opposite  side,  in  a  median  fibrous  raphe,  which  extends  between  the  coccyx  and 
the  margin  of  the  anus.  The  middle  fibres,  which  form  the  larger  portion  of  the 
muscle,  are  inserted  into  the  side  of  the  rectum,  blending  with  the  fihree.  qC  tfea, 
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al  the  UmUmima  entre  of  ilae  pcrtB««B. 

Tlw  mmtniat  portioB  m  oecMiouU  j  separated  tnm  ^km  rM»  «f 

tt^Mat^mme.    Frmm  tto  cJwiii ,  ■<  weU  aa  fin—  tH  |       T 

Ifce ffwlta  gfaaJy  linnfiwg  by  Ha  aide  aad  ■miiwilMft  kaa  ■■ 
b<«B  JatcrfteJ  by  Sa^Cdtiai  aaJ  aflwft  aaaaamci  ■■athi,  aa  ieril 
LmpiOor  frmifOm,     la  di«  teaale,  tJbe  aaterior  fbrea  af  the  Levaai 
vpoo  tbe  mlea  of  tiM  Tagiaa. 

SUlaiwm9^    By  tta  ap^Mr  or  peine  tmrfaem  with  the  i 
acfMiaiat  it  (rom  the  Tiaecra  of  the  pelria  wmd  frvm  the  [ 
or  perimmU  mtrfaem^  it  tarmm  the  famcr  baaadary  of  dba 
ii  eovered  by  a  qtuuititT  of  fat,  ainl  by  a  thin  layer  of  Aacia 
obtvrator  faacia.     Its  posterior  bonier  is  ccmtiBOoai  with  the 
Ita  anierufr  herder  if  aeparated  from  the  muscle  of  the  oppoeiie  aMa  bjr  a  i 
■pace,  throogh  which  the  orethrm,  and.  La  the  female,  the  vagiaa^  paaaaa  fraai  ^ 
pelria, 

AetiMu.  This  muscle  fopporta  the  lower  end  of  the  rectOBB  aadtagiHviBi^a 
the  Madder  during  the  ellbrta  of  expoLuoD. 

The  Coe^geus  ia  ittaaled  behind  and  parallel  with  the  pieiaJi^.  It  ii  a 
triangQiar  plane  of  mnseular  and  lendinoas  fibre«y  arising^  by  its  apax,  fraai  A» 
•pine  of  the  tachinro  and  lesaer  aacro-Bciatic  ligament,  and  inaerted,  bj  ite  biMV 
into  the  margin  of  the  coccyx  and  into  the  side  of  the  lower  pleee  9t  tke  iaaraoL 
Tlii«  muMcle  is  continoous  with  the  posterior  border  of  the  Levator  atd,  and  ebaai 
in  tlj«5  back  part  of  the  outlet  of  ti»e  pelvi». 

llflationt.  \iy  \i«  inner  or  pelvic  rurface,  with  the  rectinn.  By  ila  adtrml 
surface,  with  the  lewer  facro-sciatic  ligament.  By  its  posterior  border^  widi  th» 
Pyrtformis. 

Action.  The  Coccygaei  muscles  raiae  and  support  the  coccyx,  after  it  has  hna 
prcHned  backwardii  during  defaecation  or  parturition. 

Porition  of  tlu  Vi*cem  at  the  Guild  of  the  Peltis.  Divide  the  centnl  teodinooa  poial  of 
tbo  |>f rinaMitn,  Mpnruto  the  rectum  from  its  oonnexioos  bj  dividing  the  llbm  of  tfe« 
Lijvatijr  aiij,  whicli  cltMtc«nd  u|)oq  the  aidea  of  the  prostate  gland,  and  draw  the  got  kack- 
wnrdji  towarda  the  coco)'x,  when  the  under  surface  of  the  prostate  gland,  the  nca^aad  Imi 
of  the  bladder,  the  re«icula3  aeminalosr  and  vasa  defereatia  will  be  exposed. 

The  Prostate  Gland  ia  placed  immediately  in  front  of  the  neck  of  the  blattr, 
around  the  prostatic  portion  of  the  urethra,  its  base  being  turned  backwaHa,  till 
itM  under  «ur(k(*c  towards  the  roclum.  It  is  retained  in  its  position  by  the  Levator 
proHtHta.'  mid  Uy  the  piiho-proatatir  lij^amonts,  and  is  invested  by  a  donee  ifibfoas 
coveriiiff,  ff*fiti(iiit'd  from  tlif  poMtorior  layer  of  the  deep  perinseal  fi&aeia.  The 
lonp:c.Ht  diftirii'lCTB  of  this  p;land  are  \n  the  antero-posterior  direction,  and  trasa- 
vbrBi?ly  lit  it«  htiHe;  and  hence  the  greatest  extent  of  incision  that  can  be  made  i 
it  without  dividinj;  it»  substance  ctnnpletelj  across,  is  obliquely  outwards 
bftokwardw.  This  in  the  din^ctioti  in  which  the  incision  is  made  tbrongh  It 
tho  operatioij  of  Jithoi<jiny,  the  extent  of  which  should  seldom  exceed  an  inch  i| 
leiijfth.  The  ri'lnticma  of  tlie  prostate  to  tlie  rectum  should  be  noticed:  by  me 
of  the  flnffrr  introduced  into  the  gut^  the  surgeon  detects  enlargement 
other  «liH('ji<<n  of  tliis  oriran;  ho  is  enabled  also,  by  the  same  moans,  to  direct 
point  of  u  CHtheter  wlicn  its  introduction  is  atteudcd  with  much  diflSculty,  cithi 
from  injury  or  diHcuse  of  the  membranous  or  prostatic  i>ortion8  of  the  urethra. 

Hohind  tilt*  proHt-iite  in  the  posterior  surface  of  th<3  neck  and  base  of  tlic  bladdf 
a  snuill  trianrrular  fKtrtion  of  this  organ  is  seen,  bounded,  in  front,  by  the  pro«t 
gland;  Itfhind,  Ity  the  rceto-vesical  fold  of  the  peritoneum;  on  either  side,  by  >bf 
Vc«iculu;  seniinjilfs  and  vasa  deferentia;  and  separated  from  direct  contact  with  tW^ 
retMum  by  the  recto-vesicnl  fascia.     The  relation  of  this  portion  of  the  bUdder  i 
tho  rectum  ia  of  extreme  interest  to  the  surgeon.      In  cases  of  retention  of  i 
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this  portion  of  the  organ  is  found  projecting  into  the  rectum,  between  three  and 
four  inches  from  the  margin  of  the  anus,  and  may  be  easily  perforated  during  life 
without  injury  to  any  important  parts;  this  portion  of  the  bladder  is,  consequently, 

392.^A  View  of  the  Position  of  the  Viscera  at  the  Outlet  of  the  Pelvis. 


Artrry  tf  Corpus  Cer'frnmmtmt  ^ 
jD*f^iil Artmty  ^ Perns- 


JttUnml  I^uiie  Arfmry — 


frequently  selected  for  the  performance  of  the  operation  of  tapping  the  bladder.  If 
the  finger  is  introduced  into  the  bowel,  the  surgeon  may,  in  some  cases,  learn  the 
position,  as  well  as  the  size  and  weight,  of  a  calculus^  in  the  bladder;  and  in  the 
operation  for  its  removal,  if,  as  is  not  uufrequently  the  case,  it  should  be  lodged 
behind  an  enlarged  prostate,  it  may  be  displaced  from  its  position  by  pressing 
upwards  the  base  of  the  bladder  from  the  rectum. 

Parts  concerned  in  the  Operation  of  Litkotomif,  The  triangular  ligament  most 
be  replaced,  the  rectum  drawn  forwards  so  as  to  occupy  its  normal  position,  and 
the  student  should  then  consider  the  position  of  the  various  parts  in  reference  to 
the  lateral  operation  of  lithotomy.  This  operation  is  usually  performed  on  the  left 
side  of  the  perinseum,  as  it  is  most  convenient  for  the  right  hand  of  the  operator. 
A  staff  having  beeu  introduced  into  the  bladder,  the  first  incision  is  commenced 
midway  between  the  anus  nnd  the  back  of  the  scrotum.  !.*■.,  tn  an  ordinary  adult 
periniEum,  about  an  inch  and  a  half  in  front  of  the  atius,  a  little  on  the  left  side  of 
the  raphe,  and  carried  obliquely  backwards  and  outwards  to  midway  between  the 
anus  and  tuberosity  of  the  tSL-hlum.  This  incision  divides  the  mtegtiment  and 
superficial  fascia,  the  external  hfemorrhoidal  vessels  and  nerves,  and  the  superficial 
and  transverse  perinoeal  vessels;  if  the  fore-finger  of  the  left  hand  is  thrust 
upwards  and  forwards  into  the  wound,  pressing  at  the  same  time  the  rectum 
inwards  and  backwards,  the  staff  may  be  feJt  in  the  membranous  portion  of  the 
urethra.  The  finger  is  fixed  upon  the  statf^  and  the  structures  covering  it  are 
divided  with  the  point  of  the  knife,  which  must  be  directed  along  the  groove 
towards  the  Idadder,  the  edge  of  the  knife  being  carried  outwards  and  backwards, 
dividing  in  its  course  the  membranous  portion  of  the  urethra,  and  part  of  the  left 
lobe  of  the  prostate  gland,  to  the  extent  of  about  an  Iwck.    TLW  V-wJl^  'v^  '^^sft. 

e  e  e  1. 
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withdrawn,  aud  the  fore-finger  of  the  left  hand  passed  along  the  staff  into  thA 
bladder;  tlie  staff  having  been  withdrawn,  and  the  position  of  the  stone  deler> 
mined  upon,  the  forceps  are  introduced  over  the  finger  into  the  bladder.  If  the 
atone  ia  very  large^  the  opposite  side  of  the  prostate  may  be  notched  before  the 
forceps  is  introduced;  the  finger  is  now  withdrawn,  the  blades  of  the  forcejw 
opened,  and  made  to  griisp  the  Btone,  which  moat  be  extracted  by  slow  mod 
Ciiutious  umluhiting  movements. 

Paris  divided  ifi  ihe  operotion.  The  various  structures  divided  in  this  operatioa 
are  its  folUnvs:  the  integument,  superficial  fa.<;cia,  external  hiemorrhoidal  vessdB 
and  nerves,  the  posterior  fibres  of  the  Accelerutor  urinae^  the  Transversus  periluri 
muscle  and  artery  (and,  probably,  the  Ruperficiiil  perinaeal  vessels  and  nerves),  the 
deep  perinseal  fascia,  the  anterior  fibres  of  the  Levator  ani,  part  of  the  CompreMor 
nrethrae,  the  membranous  and  prostatic  portions  of  the  urethra,  and  part  of  ihe 
prostate  gland. 

393. — A  transverse  Section  of  the  Pel^-is;  shewing  the  Pelvic  FMCtn. 


jriWiililf  r-diif  Tmtml*  a.  j^r». 


Paris  to  be  avoided  in  the  opf ration.  In  making  the  necessary  incisions  in  thf 
pcriDneum  for  the  extraction  of  a  calculus,  the  following  parts  should  be  AV0>i4B^ 
The  primary  incisions  should  not  Ih?  made  too  near  the  middle  Une»  for  itn  of 
wounding  the  bulb  of  the  corpus  spongiosum  or  the  rectum ;  nor  too  far  extem«UT, 
otherwise  the  pudic  artery  may  he  implicated  as  it  ascends  along  the  inner  bortJer 
of  the  pubic  arch.  If  the  incisions  are  carried  too  far  forward,  the  artery  of  Uu 
bulb  may  be  divided;  if  carried  too  far  backwards,  the  entire  breadth  of  ths 
prostate  and  neck  of  the  bladder  may  be  cut  through,  which  allows  the  ttriii«  to 
become  infiltrated  behind  the  pelvic  fascia  into  the  loose  cellular  tissue  between 
the  bladder  and  rectum,  instead  of  escaping  externally;  diffuse  inflamroatioii  i« 
consequently  set  up,  and  peritonitis  from  the  close  proximity  of  the  recio-vesi<al 
peritoneal  ftdd  is  the  consequence.  If,  on  the  contrary,  the  prostate  is  divided  in 
front  of  the  base  of  the  gland,  the  urine  makes  its  way  externally,  and  therein 
less  danger  of  infiltration  taking  place. 

During  the  op€^rat\on,  \l  V%  q^  ^tevA  xmT^xXa.w'aft  vWt  the  finger  should  be  passed 
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into  the  bladder  before  the  staff  ia  removed:  If  this  is  neglected,  and  the  inctsion 
made  through  the  prostate  and  neck  of  the  bladder  he  too  small,  great  difficulty 
may  he  experienced  iti  introducing  the  finder  afterwards;  and  in  tlie  child,  where 
the  connections  of  the  bladder  to  the  surrounding  parts  are  very  loose,  the  force 
made  in  the  attempt  is  sufficient  to  displace  the  bladder  up  into  the  abdomen,  out 
of  the  reach  of  the  operator.  Such  a  proceeding  has  not  unfrefiuently  occurred, 
producing  the  most  embarrassing  resultSf  and  total  failure  of  the  operation, 

39+. — Side  View  of  the  Pelvic  Viscera  of  the  Male  Subject,  ahowing  the  Pelvic 
and  Periuffial  Faaciee. 


it  •»' 


Mladdnr 
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It  is  necessary  to  bear  in  mJud  that  the  arteries  in  the  perinaium  occasionally 
take  an  abnormal  course.  Thus  the  artery  of  the  bulb,  when  it  arisee,  as  some- 
times  happens,  from  the  pudic,  opposite  the  tuber  ischii,  ia  liable  to  be  wounded 
in  the  operation  for  lithotomy,  in  its  passage  forwards  to  the  bulb.  The  accessoiy 
pudic  may  be  divided  near  the  posterior  border  of  the  prostate  gland^  if  this  ia 
completely  cut  across:  and  the  prostatic  veins,  especially  iu  people  advanced  in 
life,  are  of  large  size,  and  give  rise,  when  divided,  to  troublesome  hiBmorrhage. 

Pelvic  Fascia. 

Til©  pelvic  fascia  is  a  thin  membrane  which  lines  the  whole  of  the  cavity  of 
die  pelvis,  and  is  continuous  with  the  transversalis  and  iliac  fasciae.  It  is  attached 
to  the  brim  of  the  p^elvis  for  a  short  distance  at  the  side  of  the  cavity»  and  to  the 
ioner  surface  of  the  Ijone  round  the  attachment  of  the  Obturator  intertius.  At 
the  posterior  border  of  this  muscle,  it  is  continued  backwards  as  a  very  thin 
membrane  in  front  of  the  Pyrtformis  muscle  and  sacral  nerves,  behind  the  branches 
of  the  internal  iliac  artery  arid  vein  which  perforate  it,,  to  the  front  of  the  sacrum. 
In  front,  it  follows  the  attachment  of  the  Obturator  internus  to  the  bone,  arches 
beneath  the  obturator  vessels,  completing  the  orifice  of  the  obturator  canal,  and 
at  the  front  of  the  pelvis  is  attached  to  the  lower  part  of  the  symphysis  pubis; 
being   continuous  below  the  pubes  with  the  fascia  of  the  o^j\vQftite  %visi  •%& -aa  ^a 
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close  the  front  part  of  tlie  outlet  of  the  pelvis,  blending  with  the  posterior  Ujfir 
of  the  triangular  ligament.  At  the  level  of  a  line  extending  from  the  lover 
part  of  the  symphysis  pubis  to  the  epine  of  the  ischium,  is  a  thickened  whitish 
band;  this  marks  the  attachment  of  the  Levator  ani  muscle  to  the  pelvic  fasciA, 
and  corresponds  to  its  point  of  division  into  two  layers,  the  obturator  and  recto> 
vesical. 

The  obturator  fascia  descends  and  covers  the  Obturator  intern  us  muscle.  It 
ia  Q  direct  continuaticjn  of  the  pelvic  fascia  below  the  white  line  above  mentioned, 
and  is  attached  to  the  pubic  arch  and  to  the  margin  of  the  great  sacro-aciatic 
ligament.  This  fascia  forma  a  canal  for  the  pudic  vessels  and  nerve  in  their  pas- 
sage forwards  to  the  perinieum,  and  is  continuous  with  a  thJn  membrane  which 
covers  the  perinieal  aspect  of  the  Levator  ani  muscle,  called  the  ischio-rectal 
{anal)  fascia. 

The  recto-vesical  fascia  (visceral  layer  of  the  pelvic  fascia)  descends  into  the 
pelvtB  upon  the  upper  surface  of  the  Levator  ani  muscle,  and  invests  the  prostiit«^, 
bladder^  and  rectum.  From  the  inuer  surface  of  the  symphysis  pubis  a  shart 
rounded  band  is  continued  to  the  upper  surface  of  the  prostate  and  neck  of  the 
bladiler»  forming  the  pubo-prostAtic  or  anterior  true  ligaments  of  the  bladder.  At 
the  side,  this  fascia  is  connected  to  the  side  of  the  prostate,  enclosing  this  gland 
and  the  vesical  prostatic  plexus,  and  is  continued  upwards  on  the  siirf&ce  of  tlie 
bladder,  fonning  the  lateral  true  ligaments  of  the  organ.  Another  prolongation 
invests  the  vesiculae  seminales,  and  passes  across  between  the  bladder  and  rectom, 
being  continuous  with  the  same  fascia  of  the  opposite  side.  Another  thin  pmo- 
longation  is  reflected  round  the  surface  of  the  lower  end  of  the  rectum-  The 
Levator  ani  muscle  arises  from  the  point  of  division  of  the  pelvic  fascia;  the 
visceral  layer  of  the  fascia  descenrling  upon  and  being  intimately  adherent  to  the 
upper  surface  of  the  muscle,  while  the  under  surface  of  the  muscle  is  covered  by 
a  thin  layer  derived  from  the  obturator  fascia,  called  the  ischio-rectal  or  anal 
fascia.  In  the  female,  the  vagina  perforates  the  recto-vesical  fascia,  and  receives 
a  prolongation  from  it. 
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Abdomen,  630;  apertures  fotind  in,  630; 

boundaries  of,  630;  lymphatics  of,  461; 

muscles  of,  249 ;  regions  o^  631;  viscera 

of,  631. 
Abdominal  aorta,  388;   branches  of,  390, 

surgical  anatomy  of,  389 ;  muscles,  249  ; 

ring   external,   260,  732,  internal,   735; 

viscera,  position  of,  631. 
Abducens  nerve,  610 
Abductor  indicis  muscle,  287 
Abductor  minimi  digiti  muscle  (hand),  286, 

(foot),  319 
Abductor  pollicis  muscle  (hand),  284,  (foot) 

319 
Aberrant  duct  of  testis,  714 
Absorbent  glands,  453 
Absorbents,  452 
Accelerator  urinsB  muscle,  760 
Accessorii  orbicularis  oris,  217 
Accessorius  ad  sacro-lumbalum  muscle,  245. 
Accessorius  pedis,  320 
Accessory  obturator  nerve,  554;  palatine 

canals,  57 ;  pudic  artery,  403 
Acervulus  cerebri,  499 
Acetabulum,  123 

Acromial  end  of  clavicle,  fracture  of,  289 
Acromial  nerves,  536;  region,  muscles  of^ 

267 ;  thoracic  artery,  373 
Acromion  process,  95  ;  fracture  of,  289 
Acromio-cfavicular  joint,  177 
Actions  of   muscles.     Sw  each  Group  of 

Miudes. 
Adductor  brevis  muscle,  301 ;  longus  muscle, 

301 ;  magnus  muscle,  301 ;  pollicis  muscle 

(hand),  286,  (foot),  321 
Afferent  vessels  of  kidney,  698 
Aggregate  glands,  641 
Air  cells,  691 
Air-sacs  of  lung,  691 
Alffi  of  vomer,  60 
Alar    ligaments    of    knee,    195;    thoracic 

artery,  374 
Alimentary  canal,  615  ;  subdivisions  of,  615 
Allantois,  702 

Alveolar  artery,  350 ;  process,  53,  62 
Alveoli  of  lower  jaw,  62 ;  of  upper  jaw,  53 ; 

formation  of,  621 ;  of  stomadi,  638 
Amphiarthrosis,  154 
AmpullsB  of  semicircular  canals,  610 ;   of 

tubuli  lactiferi,  728 
AmygdalsB,  625;  of  cerebellum,  502 
Ansd  fascia,  758 

Analysis  of  bone,  how  conducted,  1 
ADastomosis  of  arteries,  326 
Anastomotica  magna  of  brachial,  378,  of 

femoral,  414 
Anatomical  neck  of  humerus,  98;  fracture 

0^289. 
Anconeus  muscle,  280 
Andersch,  ganglion  of,  527 
Aneurisms  of  abdominal  aorta,  389 ;  of  arch 

of  aorta^  333 ;  of  thoracic  aorta,386 
Angle  of  jaw,  63;  of  pubes,  122;  of  rib,  86; 

sacro-vertebral,  19 


Angular  artery,  344 ;  movement,  166  ;  pro- 
cess, external,  33;  internal,  33;  vein,  429 

AnimaJ  constituent  of  bone,  1 

Ankle  joint,  197 ;  relations  of  tendons  and 
vessels  to,  198 

Annular  ligament  of  radius  and  ulnar,  182 
of  wrist,  anterior,  283;  posterior,  283 
of  ankle,  anterior,  316;  external,  317 
internal,  317 ;  of  stapes,  608 

Annulus  ovalis,  665 

Anomalous  muscle,  215 

Anterior  annular  ligament  (wrist),  283; 
(ankle),  316;  chamber  of  eye,  694;  crural 
nerve,  554;  dental  canal,  51;  ethmoidal 
cells,  47 ;  fontanelle,  48  ;  fossa  of  skidl, 
67 ;  nasal  spine,  54 ;  palatine  canal,  53, 72; 
palatine  fossa,  53,  72 ;  region  of  skull,  75; 
triangle  of  neck,  351. 

Antihelix,  601 ;  fossa  of,  601 

Antitragicus  muscle,  602 

Autitragus,  601 

Antrum  of  Highmore,  52 

Anus,  747;  muscles  of,  748 

Aorta,  329 ;  abdominal,  388  ;  branches  of, 
390  ;  surgical  anatomy  of,  389 

Aorta,  Arch  of,  329;  ascending  part  o^ 
330 ;  branches  of,  333  ;  descending  part  of, 
332 ;  peculiarities  of,  332 ;  peculiarities  of 
branches  of,  333;  sinuses  o^  330;  surgical 
anatomy  of,  332 ;  transverse  portion  of,  331 

Aorta,  descending,  385;  thoracic,  386;  tho- 
racic branches  of,  387 ;  surgical  anatomy 
of,  386 

Aortic  opening  of  diaphragm,  260 ;  of  heart, 
669  ;  plexus,  671 ;  semilunar  valves,  669; 
sinuses,  669 

Aponeurosis,  206 ;  of  deltoid,  267 ;  of  ex- 
ternal oblique  in  inguinal  region,  731 ; 
infra-spinous,  278;  of  insertion,  206 ;  of 
investment,  206 ;  of  occipito-frontalis,210; 
subscapular,  267;  of  soft  palate,  626; 
supra-spinous,  268 ;  vertebral,  242 

Apophysis,  3 

Appendages  of  eye,  697 ;  of  skin,  677 ;  of 
uterus,  724 

Appendices  epiploicse,  635 

Appendix  of  right  auricle,  664;  of  left 
auricle,.  667;  vermiformis,  642 

Aqua  labyrinthi,  612 

Aqu8Bductus  cochlesa,  39,612 :  vestibuli,  39, 
610 ;  Fallopii,  39,  606 ;  Sylvii,  499 

Aqueous  chamber,  epithelial  lining  of,  596  ; 
humour,  594 ;  secreting  membrane  of,  595 

Arachnoid  of  brain,  479  ;  of  cord,  472 

Arantii  corpora,  667,  669 

Arbor  vitw  uterinus,  723;  vit»  of  cere- 
bellum, 503 

Arch  of  aorta,  329,  peculiarities  of,  332, 
branches,  of,  333;  surgical  anatomy,  332; 
of  pubes,  126  ;  of  a  vertebra,  8  ;  supra- 
orbital, 33 ;  of  colon,  640 ;  crural  or  femoral, 
737;  palmar  superficial,  383;  palmar  deep, 
380;  plantar,  423 ;  zygomatic,  74 

Arcifonn  fibres  of  medulla  oblongata^  482 
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Areola  of  breaat,  728 

Arm,  back  of  muscles  of,  272  ;  front  of 
muaclos  of»  270  ;  arteries  of,  374 ;  boues 
of,  97  ;  faacift  of,  27U  ;  lymphatic  glands 
of,  457  ;  IjmpliBtics  of,  458  ;  superficial, 
26(5;    nerveaof,  638;  veins  of,  437 

Arnold's  aerve,  530 ;  canal  for,  39 ;  ganglion, 

Arteria  centralis  retinse,  369 
ArterifiB  receptaculi,  356 
Abteaics,  General  Anatomy  of^  326;  anas- 
tomoses of,  326  :  capillary,  3^8  ;  coats  of, 
327,  external,  327,  internal,  327,  middle, 
327 ;  <iistribution  of,  3i6 ;  epithelial  lining 
of,  327  ;  mode  of  division,  32G ;  mode  of 
origin  of  branches,  32€  ;  nerves  of,  32B ; 
physical  properties  of,  327;     aheath  of, 
328 ;  structure  of,   3;i7  ;   subJivisiou  of, 
326;  systemic,  326;  tortuosity  of,  327; 
vessels  of,  S28 
Arteries  or  Artery,  accessory  pudic,  403 ; 
acromial  thoracic,  373;  alar  ttioracic, 
374  ;  alveolar,  35o  ;  anaatomotica  mag- 
na of  brachial,  37a;    of  femoral,  414  ; 
angular,  344  ;   anterior  cerebral,  359  ; 
anterior  choroid,  360  i  auterior  cihary, 
359  ;  anterior  communicating,  35& ;  an- 
terior intercostal,  387 ;  anterior  spinal, 

365  ;  aortay  329,  abdominal,  388,  arch 
of,  329,  ascending  part,  3Jt),  descending 
part,  33A  tratifsveree  portion,  331,  tho- 
racic^  366  ;  articular,  knee,  416  ;  ascend- 
ing cervical,  367,  pharyngeal,  346  ;  au- 
ricular anterior,  347,  *  posterior,  346  ; 
axillary,  371  ;  azygos  of  knee,  416 

basilar,  366;  brachial,  374,  bronchial,  387, 
692;  buccal,  350  ;  of  bitlb,  404 

calcaneal  internal,  423  ,  carotid  common, 
335,  external  339,  iuterual,  ;J53 ;  carpal 
ulnar,  365 ;  carpal  radial,  3H1 ;  of  ca- 
vernous body,  404 ;  centralis  retinaa, 
359;    cerebellar,    366;    cerebral,   359, 

366  ;  ascending  cervical,  367  ;  ascending 
pharyngeal,  366,  superficial,  367,  prin- 
cepH,  345,  proftiada,  369  ;  choroid  an- 
terior, 360,  fMDsterior,  366,  ciliary,  359  ; 
circle  of  Willis,  360  ;  circumflex  of 
arm,  374,  of  thigh,  413,  iliac,  408,  super- 
ticial,  412;  cochlear,  614;  coct^ygeal, 
405  ;  colLca  dextra,  394  ;  media,  394, 
sinistra,  31)5;  cteliac  axis,  390  ;  comes 
uervi  isohiadici,  405,  phrenioi,  368; 
common  carotid,  335,  iliac,  39^^;  com- 
municating anterior  cerehri,  359,  poste- 
rior t;erebn,359;  communicating  branch 
of  ulnar,  385 ;  coronary  of  heart,  334, 
of  hp,  344;  cremasteric,  408;  crico- 
thyroid, 341;  cystic,  392 

deep  branch  of  ulnar,  385,  cervical,  369 ; 
palmar  arch,  380^  temporal,  349;  de- 
ferent. 402  ;  dental  inferior,  349,  suf)*- 
rior,  350 ;  descending  aorta,  386,  pala- 
tine, 350,  digital  plantar,  423  ;  digital 
of  ulnar,  385 ;  dorsal  of  penis,  404 ;  of 
scapula,  374  ;  dorsalia  hallucis,  420,  in- 
dicis,  381,  lingufiB,  342,  pedii*.  419,  poUi- 
cia,  381  r     -^       fir' 

epigastric,  407,  sufierior,  369,  superficial, 
412;  ethmoidal.  357  ;  external  carotid, 
339,  pUutar,  4ia,  iUac,  4V)<S 


Arteries  or  Artery  {continued^. 

facial,  343;  femoral,  408;  deep,  418; 
frontal,  358 

gastric,  390,  393 :  gastro-duo<lenalis,  391, 
gastro-epiploica  deitra,  391,  gastru^pi- 
ploica  sinistra,  393  ;  gluteal,  405  ;  info- 
rior,  405 

beliciue,  710;  bs^morrhoidal  external,  4lH 
middle,  402,  superior,  396;  hepatic,  390; 
byoid  branch  of  lingual,  342,  of  superior 
thyroid,  341 ;  hypogMtrio  ia  nstua, 
402,673 

ileo-colic,393;  Hiac  common,  39S,€itefnxl 
406,  internal,  4O0;  ilio-lumbar,  4^'»J , 
inferior  cerebellar,  366^  dentjii,  34::^, 
labial,  344,  krjnDgeal,  341,  meaentenc, 
395,  profunda,  378,  pyloric,  S91,  thy- 
roid, 367 ;  infraorbital,  350  ;  inuotm- 
nate,  334;  intercostal,  387,  aaterior,  3«il^; 
superior,  369;  internal  auditory,  614, 
carotid,  353,  iliac,  398,  macnznAry,  S6y^ 
maxillary,  347,  planter,  423;  iat«n»- 
soouH  ulnar,  :384,  of  foot,  4^,  of  halul, 
384  ;  intestioi  tenuis,  393 

labial  inferior,  344  ;  lacbt7mal,  3^7  ;  la- 
ryngeal superior,  341,  inferior,  341 ; 
lateral  sacral.  406,  spinal,  365,  latendis 
nasi,  344 ;   lingual,  341  ;    long  dJiary, 

359,  thoracic,  374 ;  lumbar,  397 
malleolar,  419 ;  mammary  internal,  368; 

masseteric,  350 ;  maxillary  internal, 
347  ;  median,  of  fore-arm,  384,  of  spinal 
cord,  305 ;  mediastinal,  368,  posterioi^ 
387;  meningeal  anterior,  356,  niiddkv 
349,  small,  349;  from  occipital,  345; 
from  pharyngeal,  346  ;  from  vertebral, 
365  ;  mesenteric  inferior,  .^95,  sujierior, 
393;  metacari)al,381;  metataraal,  4'JO; 
middle  cerebral,  359;  aacrml,  S97; 
m  usculo  -  phreu  io,  369 ;  my lo-byoid, 
349 

nasal,  350,  of  ophthalmic,  358,  of  septnoi, 
344 ;  nutrient  of  humerus,  378,  femur, 
415,  fibula,  422.  radius,  '^ab,  tibia,  423, 
ulna,  385 

obturator,  402;  occipital,  345;  asaoplia* 
geal,  387;  ophthalmic,  356;  orbttal, 
348 ;  ovarian,  396 

palatine,  ascending,  344,  deaoeoding,  8SQ, 
posterior,  350,  of  pharyngeal,  340;  |ial- 
mar  arch,  superficial,  383,  d«ep^  ^; 
palmar  interoasei,  38i ;  italpebral,  S57; 
pancreatic,  393;  pancreat»co-duod««iaU*, 
392,  inferior,  392 ;  perforating  of  hand, 
382,  of  thigh,  413,  of  foot,  423,  iotar- 
coetal,  369,  plantar,  423  ;  pericn^luc, 

360,  387 ;  perinwal,  superficial,  4i^ 
transverse,  4b4;  peronoal,  422,  ant«n*>r 
423;  pbaryngea  aacendens,  346;  piiriv 
nic,  397 ;  popliteal,  414  ;  pcit»tenuf  *u- 
ricular,  346,  cerebral,  366,  comnumiCAt- 
ing,  359,  meningeal  from  vertebral,  Ji»o, 
ptuatine,  350 ;  princeps  cervicis,  31S, 
poOiois,  381;  profunda  of  arm,  inferjyr, 
378,  superior,  378,  cervicifcs,  36^,  fctuona, 
412;  pterygoid,  349  ;  pttr»go-|.*JAtiijc, 
350  ;  pudic,  deep  external,  4i*J  ;  sujjfr- 
ficial  erternal,  4 1 2,  internal,  40»;  pul- 
monary, 424.  692 ;  pyloric  i&fenor,  391 
of  hepatic,  391 
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Arteries  or  Artert  (continued). 

radial,  379;  nidialis  indicis,  382;  ranine, 
34ii  ;  recurrent  interosseoua,  386  ;  ra- 
dial, 381,  ulnar  anterior,  384,  posterioFf 
384,  tibial,  419  ;  renal,  396 

Bacr&l  lateral,  406>  middle,  397 ;  scapular, 
poBterior,  368  j  sciatic,  404 ;  abort  ci- 
uary,  359 ;  sigmoid,  396 ;  aperniatic, 
39(),  712  ;  spheuo-palatiue,  3fiO ;  spinal 
anterior,  365  ;  lateral,  365  ;  posterior, 
366;  median,  365;  Bplenic,  392;  Htemo- 
mutoid,  341;  Btylo-maatoid,  346;  sul^ 
clavjan,  360 ;  subliDgual,  342 ;  stib- 
maxillary,  344  ;  subnieatal,  344 ;  sub- 
scapular, 374  ;  superficial  cervical,  367, 
circumflex  iliac,  412,  perinajal,  404, 
palmar  arch,  3^3 ;  superficiaiis  vola?, 
3bl ;  superior  cerebellar,  366,  epigastric, 
369,  haemorrhoidal,  396,  intercostal,  369, 
kry  ngeal,  34 1 ,  meseu  te  ri  c,  39  3,  prof unda, 
378,  thoracic,  373,  thyroid,  341 ;  supra- 
orbital, 357,  Bupra-renai,  396,  supra- 
scapular, 367  ;  sural,  416 

tan^al,  4:iO;  temporal,  346,  anterior,  346; 
deep,  349,  middle,  347,  p>osterior,  347  ; 
thoi-acic,  acromial,  373,  aJar,  374,  aorta, 
386,  long,  374,  superior,  373  ;  thyroid, 
axis,  367  ;  thyroid  inferior,  367 ;  supe- 
rior, 341 ;  tibial  anterior,  417,  posterior, 
420,  recurreot,  419;  tonsillitic,  344; 
transverse  facial,  347 ;  transversalis 
colli,  367 ;  tympanic,  from  internal  ca- 
rotid, 306,  from  internal  maxillary, 
348 

ulnar,  382;  reourrent  anterior,  384,  pos- 
terior, 384,  umbilic&L  in  foctuji,  402, 673; 
uterine,  4()2 

vaginal,  402 ;  vasa,  aberraiitia  of  arm,  376, 
brevia,  393,  iuteatini  tenuis,  393  ;  ver- 
tebral, 366,  ve:iical  inferior,  402,  middle, 
402^  superior,  402;  vestibular,  614; 
Yidiaii,  3o0 
Arthrodia,  154 
Articular   arteriea  (knee),  from   popliteal, 

416 
Articular  lamella  of  bone,  ISO;  proofiasoa 

of  vertebrae,  9 
AaiicuLATioKtt  in  general^  149  ;    different 
kinds  of,  155 

acromioclavicular,  177-,  ankle,  197;  astra- 
gal o-calcaiieal,  199,  aatragaloHBcaphoid, 
201  ;  atlo-ajoid,  161 

calcaueo-aBtragaloid,  199,  calcaneo-cuboid, 
200,  calcaneo-Bcaphoid,  200 ;  carpo- 
luetaoarpal,  187 ;  carpal,  186,  claaaitica- 
tion  of,  153  ;  coccygeal,  1 74 ;  oosto-ater- 
nal,  169 :  cos to-ti-aiia verse,  168,  coeto- 
vertebnd,  167 

elbow,  180 

femoro-tibial,  192 

hip,  190 

immoveable,  153 

knee,  192 

metacarpal,  188 ;  metacarpo-pbalangeal, 
189;  metatarso-plahaiigeal,  203  ;  meta- 
tarsal, 202;  mixed,  IM;  moveable,  154; 
iiiovL'mtjuts  of,  156 

occipito-atloid,  163  ;  occlpito-axoid,  1G4 

pelvis,  11  li;  pelvis  with  apiue,  172;  pha- 
langes^ 189;  pubic,  174 


Articulations  (continued). 
radio- carp»al,   185;    radio-ulnar,   inferior, 

183,  middle,  183,  superior,  182 
sacro-coccygeal,   174;     sacro-ihac,    173; 
sacro-sciatic,  173;  sacro- vertebral,  172; 
scapulo-clavicular,  1 77 ;  scapulo-hume- 
ral,  179  ;  shoulder,  179  ;  steroo-clavicu- 
lar,  176  ;  of  sternum,  171 
tarso- metatarsal,  202  ;  tarsal,  199  ;    tern- 
poro-maxillary,   164 ;  tibio-fibular,  in- 
ferior, 190,  middle,  196,  superior,  196, 
of  tympanic  bones,  607 
vertebral  column,  157 
wrist,  185 

Arytceno-epiglottideus  superior,  682,  infe- 
rior, 682 

Arytteno-epiglottidean  folds,  679 

Arj'tenoid  cartikgea.  677  ;  glands,  683 

Arytenoid  muscle,  681 

A:scendiijg  colon,  644 

Ascending  palatijie  artery,  344;  pharyngeal 
arteiy,  346 

Astragalus,  142  ;  development  of,  148 

Atlas,  10  ;  development  of,  17 

Atlo-azoid  articulation,  161 

Atrabihary  capsules,  700 

Attolltjus  aurem  muscle,  210 

Atlrahens  aurem  rawscle,  2H 

Auditory  canal,  603 

Auditory  meatus,  external,  37,  internal,  38 ; 
nerve,  508,  614 ;  prooeas,  38 

Auricle  of  ear,  600  ;  cartilage  of,  601 ;  lig^ 
ments  of,  601 

Auricle  of  heart,  left,  667,  appendix  of,  667, 
sinus  of,  667  ;  right,  664,  openings  in,  664, 
valves  in,  665,  sinus  of,  664,  septum  of» 
663,  668 

Auricular  artery,  posterior,  346,  anterior, 
347;  fissure,  39,  72;  lymphatic  glands, 
455  ;  nerve  of  vagus,  530,  posterior  from 
facial,  513 ;  veins,  anterior,  430,  i>08terior, 
430  ;  surface  of  sacrum,  20 

Aurtcvilaris  maguus  ner^e,  536 

Aunculo-temporal  nerve,  524 

Auriculo- ventricular  groove  of  heart,  663  ; 
opening,  left,  669  ;  opening,  right,  666 

Axes  of  the  pelvis,  126 

Axilla,  369  ;  dissection  of,  262 

Axillary  artery,  371 ;  first  portion  of,  371  ; 
second  portion  of,  372  ;  third  portion  of, 
372;  peculiarities,  372;  surgical  anatomy 
of,  372 ;  branches  of,  373 ;  lymphatic 
glands,  458  ;  space,  369  ;  vein,  439 

Axis,  or  second  vertebra,  11 ;  development 
of,  17 

Axis,  cerebro-spinal,  471,  coeliac,  390;  thy- 
roid, 367 

Axis  cylinder  of  nerve  tubes,  467 

Azygos  artery,  articular,  416;  veins,  441; 
uvulffi  uiuscle,  234 

Back,  muRclea  of,  first  layer,  238 ;  second 
layer,  241 ;  third  layer,  242;  fourth  layer, 
243  ;  fifth  layer,  246 

Ball  and  socket  joint.    See  Enarthrodia. 

Bartholine,  duct  of,  627,  gland  of,  719 

Base  of  brain,  488;  of  skull,  67;  external 
surface,  70,  internal  surface,  67 

Basilar  artery,  366  ;  proceos,  27;  suture,  65 

Basilic  vein,  438,  median,  438 
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Baaio-glossus  muscle,  230 

Basis  vertebrarum  venae,  443 

Bauhin,  valve  of,  643 

Beale,  Dr.,  his  researches  on  the  liver,  662 

Beud  of  elbow,  376 

Berzelius,  his  anaiysis  of  hone,  2 

Bicepa  muscle  of  arm,  271 ;  of  thigh,  307 

Bicipital  groove,  98 

Bicuspid  teeth,  618 

Biliary  ducts,  €52,  653;  glands  of,  654; 
structure  of,  654 

Biventer  cervicia  muscle,  246 

Bladder,  apei  of,  702,  hody  of,  702,  cervix 
of,  702,  fundus  of,  702,  ligaments  of,  702, 
structure  of,  703,  trigone  of,  704,  vessela 
and  nerves  of,  74)4 

Bladder,  female,  720,  male,  701 

Blood,  circulation  of,  in  adult,  663^  in  foetus, 
672 

Body  of  a  tooth,  617  ;  of  a  vertebra,  9 

Bone,  Gmeral  Anatitwtf  of':  affected  with 
rickets,  analysis  of^  2 ;  animal  constituent 
of,  I ;  apophyses  of,  3  ;  artictilar  lamella 
of,  150;  caualiculi  of^  5  ;  cancellous  tissue 
of,  1 ;  cells,  6  ;  chemical  analysis  of,  2  ; 
compact  tissue  of^  1 ;  diplo©  of,  3 ;  de- 
velopment of,  6;  differences  between 
diflFerent  bones,  2 ;  earthy  constituent  ol^ 
1  ;  eminences  and  depressions  of,  3  ;  epi- 
physes of,  3 ;  general  properties  of,  1  ; 
growth  of,  8  ;  Haversian  canals  of,  4,  sys- 
tems ofi  6,  spaces  of,  5  ;  inorganic  con- 
stituent of,  1  ;  lacuuBQ  of,  4  ;  lamellae  of, 
4  ;  lymphatics  of,  6  ;  miurow  of,  tt  ;  me- 
dullary canal  of,  3  ;  tnedullaiy  membrane 
of,  6 ;  microscopic  appearances,  4  ;  nerves 
of,  6 ;  organic  constituent  of,  1  ;  ossifica- 
tion of,  7 ;  ossitication  of  infra-cai'tilag- 
inoua,  7,  iufra-membrauous,  7 ;  oesific 
centres,  number  of,  7,  mode  of  union  of,  7; 
periosteum  of,  6 ;  spongy  tissue  of,  1 ; 
structure  of  the  extremities,  3,  of  the 
shaft,  3 ;  surfaces  of,  3 ;  veins  of,  5 ;  ves- 
sels of,  5 

Bones,  forma  of,  viz.,  long,  short.  Sat,  mixed, 
irregular,  2 ;  nvimber  of  in  the  body,  8 

Bones  or  Bome,  IJt'seriptirt'  Anatam^  oj^  8 ; 
astragalus,  142;  atlas,  10;  axis,  11 
calcaneum,  141 ;  cariwU,  109  ;  clavicle,  90; 
coccyx.  22;  cranial,  25;  cuboid,  142; 
cuneiform  of  carpus,  110,  of  tarsus,  145 
ear,  G07 ;  ethmoid,  4a 
facial,  49;  femur,  127;  fibala,  137;  fron- 
tal, 32 
hand,  109  ;  humerus,  97;  hyoid,  80 
ilium,  118;  incus,  607;  inferior  maxillary, 
61 ;    turbinated,  5d  ;    innominate,  118 ; 
ischiura,  121 
lachrymal,  54,  lesser  lachrymal,  54,  lingml, 

80 
magnum,  114;  malar,  65;  malletia,  607; 
mariUary,   inferior,  61  ;   superior,  50 ; 
metacarpal,  115  ;  metatarsal,  146 
nasal,  49 

occipital,  26 ;  orbicular,  607 
palate,  57 ;    patella,    133  ;   parietal,  29  ; 
pelvic,  118  ;  phalanges,  of  foot,  147,  of 
hand,  llU;  pisiform,  112;  pubic,  122 
radius,  107  ;  ribs,  65 
sacrum,  18  ;  ecapboid  of  c&r^ua,  110, 


BONSS  OB  Bo»E  {contimiied). 

tarsus,  144;  scapula,  92;  semilunar, 
110;  sesamoid,  149;  sphenoid,  40; 
sphenoidal  spongy,  145 ;  stapes,  607 ; 

sternum,  81 ;  superior  maiillkry,  5<> 

tan*al,  i:j9 ;  temporal,  35  ;  tibia,  li4 ;  trir 
pezium,  112;  trapezoid,  112;  triquetral, 
48  ;  turbinate,  superior,  47,  middle,  47, 
inferior,  39;  tympanic,  40 

ulna,  102  ;  unciform,  114 

vertebra  dentata,  11,  prominens,  12;  Ter- 
tet>ne  cervicai,  9,  dorsal,  12,  lumbar,  15; 
vomer,  60 

Wormian,  48 
Bone,  articular  lamella  of,  150 
Bostock's  analysis  of  a  rickety  bone.  2 
Bowman,  on  structure  of  kidney,  698 
Brachia  of  optic  lobea,  499 
Brachial  artery,  374,  branches  of,  378,  peoaK 

liarities  of,  376,  surgical  anatomy  of,  377; 

lymphatic    glands,    458  ;     plexus,    538 ; 

branches  atx)ve  clavicle,   5^,   below  cla* 

viole,  540  ;  region,  posterior,  muscles  o^ 

280,  281,  anterior,  274,  276  ;  veins,  439 
Brachialis  anticus  muscle,  272 
Brain.  4^0  ;  base  o£^  488  ;  <luiu  mater  oC 

478 ;    interior   of,  491  ;    lobea   of,    4SS ; 

membranes  of, disaeotion, 47 7;  subdinsioii 

into  parts,  480;  upper  Bur£ace  ol^  4Sfl^ 

weight  of,  481 
Breasts,  728 
Brim  of  pelvis,  125 
Broad  ligaments  of  uterus,  722,  formatioo 

of,  633 
Bronchi,  right  and  left,  684,  septum  of,  6W, 

structure  of  in  lobules  of  lung,  691,  in 

lung,  691 
Bronchial    arteries,    387,   692;    lymphatic 

glands,  465  ;   septum,  664  ;    veiius   44i, 

692  ;  tubes,  See  Bronchi, 
Brunuer's  glands,  641 
Bubonocele,  737 
Buccal  arteries,  350  ;  glamls,  616  ;  lymphur 

tic  glands,  455  ;    uervo  of  facial,  514,  of 

inferior  maxillary,  523  ;  veins,  430 
BuooiDator  muscle,  218 
Bulb,  artery  of,  404 ;  of  corpus  GayenooBaia, 

709  ;  of  corpus  spoogioeum,  700  ;  ol&o- 

tory,  506 
Bulbi  vestibuli,  720 
Bulbous  iK)rtion  of  urethra,  705 
Bulbs  of  the  fornix,  496 
Burns,  hgament  of,  741 
Bursa  mucoeee,  153 
Bursal  synovial  membranes,  163 

CtBoum,  642 

Calamus  8cript<)rius,  482 

Calcaneau  arteries,  intermJ,  423 

CalcaneonBstragaloid  hgameot,  extenisl,lW; 
posterior,  199 

CaJcuieo-cuhoid  ligament,  Intems],  200; 
superior,  200;  long,  200;  short,  200 

CalcaQeo-scaphoid  ligament«^  200 

Calcaneum,  141 

Calices  of  kidney,  698 

Callender,  Mr.,  researches  on  femoral  her- 
nia, 740 

Camper's  ligameuti  See  Triaugular  Ugament 
of  urethra. 
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CANAifi  OB  Canai^  accessory  palatine,  57; 
alimentary,  615;  anterior  dental,  51 ;  pala- 
tine, 63 ;  for  Arnold's  nerve,  39 ;  auditory, 
603;  carotid,  38;  central  of  modiolus,  611; 
for  chorda  tympani,  36,  604;  of  cochlea, 
611;  crural,  743;  dental  posterior,  60; 
ethmoidal,  34;  femoral,  743;  Haversian  of 
bone^  4 ;  incisive,  72 ;  inferior  dental,  63 ; 
infra-orbital,  61 ;  inguinal,  734;  for  Jacob- 
son's  (tympanic)  nerve,  39;  lachrymal, 
600;  malar,  66;  naso-palatin^  50;  of  Nuck, 
717,  727;  of  Petit,  696;  jwrtal,  650;  palar 
tine,  posterior,  57;  anterior,  53  ;  pterygo- 
palatine, 43 ;  sacntl,  21 ;  spermatic,  734 ; 
of  spinal  cord,  477;  spiral  of  cochlea,  611; 
of  modiolus,  611 ;  semicircular,  610 ;  for 
tensor  tympani,  39,  606 ;  vertebral,  25 ; 
Vidian,  44 ;  of  Wirsung,  666 

Canaliculi  of  bone,  6,  of  eyelids,  600 

Canalis  spiralis  modioli,  611 

Cancellous  tissue  of  bone,  1 

Canine  eminence,  50;  fossa,  50;  teeth,  618 

Canthi  of  eyelids,  597 

Capillaries,  328;  diameter  of,  328;  form 
of,  328;  number  o^  329;  structure  of, 
329 

Capsular  ligament  of  hip,  191 ;  of  knee,  193 ; 
of  shoulder,  179;  of  thumb,  187;  of  ver- 
tebrae, 159 

Capule  of  Glisson,  640 ;  of  lens,  595 ;  in 
fojtus,  596 ;  of  kidney,  696 

Capsules,  suprarenal,  699 

Caput  comu  posterioris,  475  ;  gallinaginis, 
704 

Cardiac,  lymphatics,  465;  nerves,  568;  from 

Sneumogastric,  531 ;    plexus  of  nerves, 
eep,  668 ;  superficial,  669 ;  veins,  450 

Carotid  artery,  common,  335;  branches  of 
(occasional),  338 ;  peculiarities  o^  338 ; 
surgical  anatomy  oj^  338;  external,  339; 
branches  of,  340;  surgical  anatomy  of, 
340;  internal,  353,  branches  o^  356, 
peculiarities  of,  365,  surgical  anatomy,  355 

Carotid  branch  of  Vidian,  522 

Carotid  canal,  38;  ganelion,  566;  plexus,  566; 
plexus,  566 ;  triangle  inferior,  351 ;  tri- 
angle superior,  352 

Carpal  arteries,  from  radial,  381;  from  ulnar, 
386;  ligaments,  186 

Carpo-metacarpal  articulations,  187 

Carpus,  109;  development  o^  117;  articu- 
lations of,  186 

Cartilage,  Oeneral  Anatomy  ofj  150;  articu- 
lar, 151 ;  cells  of,  150 ;  costal,  161 ;  fibro^ 
152;  intercellular  substance  o^  150;  per- 
manent, 160;  reticular,  151;  spongy,  161; 
temporary,  151;  yellow,  161 

Cartilaqe,  Descriptive  Anatomtft 
arytenoid,  677;  of  auricle,  601 
of  bronchi,  684 

costal,  88 ;  cricoid,  676 ;  cuneiform,  677 
of  ear,  601;  ensiform,  83;  of  epiglottis,  673 
of  larynx,  675 
of  the  nose,  684 
of  the  pinna,  601 
of  Santorini,  677;  semilimar  of  knee,  194; 

of  septum  of  nose,  584 
tarsal,  697;  thyroid,  675;  of  trachea,  684 
of  Wrisberg,  677 
xiphoid,  83 


Cartilage  triticea,  678 

Caruncula  lachrymalis,  599;  mammillaris, 
507 

Carunculse  myrtiformes^  719 

Casserian  vel  Gasserian 

Cauda  equina,  473,  556 

Cava  inferior,  446;  peculiarities,  447;  supe- 
rior, 441 

Cavernous  body,  artery  of,  404;  groove,  41 ; 
nerves  of  penis,  573 ;  plexus,  566 ;  sinus, 
436;  nerves  in,  511 

Cavities  of  reserve  (teeth),  623 

Cavity  cotyloid,  123;  glenoid,  26;  of  pelvis, 
125;  sigmoid,  104 

Cells,  of  bone,  5 ;  ethmoidal,  46 ;  mastoid, 
37 

Cement  of  teeth,  621;  formation  of,  623 

Centres  of  ossification,  7 

Centrum  ovale  majus,  492,  minus,  491 

Cephalic  vein,  438,  median,  438 

Cerato-glossus  muscle,  230 

Cerebellar  arteries,  anterior,  501,  superior, 
366,  inferior,  366 ;  veins,  434 

Cerebelli  incisura,  anterior,  501 ;  posterior, 
501 

Cerebellum,  501;  corpus  dentatum  of,  503; 
hemispheres  of,  501 ;  laminae  of,  503 ; 
lobes  of,  601 ;  lobulus  centralis  of,  501 ; 
median  lobe  of,  501 ;  peduncles  of,  503 ; 
structure  of,  503 ;  under  surface  of,  501 ; 
upper  surface  of,  501 ;  the  valley  of,  501 ; 
ventricle  of,  604;  weight  of,  501 

Cerebral  arteries,  359 ;  anterior,  359,  middle, 
359,  posterior,  366;  convolutions,  486; 
lymphatics,  456 ;  veins,  433 ;  ventricles, 
493 

Cerebro-spinal  Axis,  466 ;  fluid,  472,  480; 
nerves,  469 

Cerebrum,  480, 486  ;base  of,  488 ;  commissures 
of,  498 ;  convolutions  of,  486 ;  crura  of, 
490 ;  fibres  of,  500 ;  fissures  of  Sylvius, 
489 ;  longitudinal,  488 ;  general  arrange- 
ment of  its  parts,  491;  grey  matter  of^ 
486;  hemispheres  o£  486;  interior  o^ 
491 ;  labia  o^  491 ;  lobes  o^  488 ;  pedun- 
cles of,  500;  structure  of,  600 ;  siilci,  486 ; 
imder  surface,  488 ;  upper  surface,  486 ; 
ventricles  o^  493,  500 

Ceruminous  glands,  604 

Cervical  artery,  ascending,  367;  superficial, 
367;  princeps,  345;  profunda^  368 

Cervical  fascia^  222 

Cervical  ganglion  inferior,  567,  middle,  567, 
superior,  566 

Cervical  lymphatic  glands,  deep,  457,  su- 
perficial, 456 

Cervical  nerves,  534,  anterior  branches  o^ 
635,  posterior  branches  of,  537,  roots  o^ 
534 

Cervical  plexus,  535,  deep  branches  o^  537, 
posterior,  537,  superficial  branches  o^ 
536 

Cervical  veins,  transverse,  431;  vertebrae,  9 

Cervicalis  ascendens  muscle,  245 

Cervico-facial  nerve,  614 

Cervix  comu  posterioris,  476 ;  uteri,  722 

Chambers  of  the  eye,  594 

Check  ligaments,  164 

Cheek,  muscles  of,  217 

Cheeks,  siaructure  o^  616 
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Chest,  uiuscles  of  front,  262,  side,  266 

Chiosma  or  optic  commissure,  608 

Choiidro-glossua  muacle,  230 

Chorda  tyuipani  nerve,  513,  609 

Chordas  teiidia«ie,  of  right  ventricle,  667,  of 
left,  66D^  vocdes,  680;  WiUiBii,  434 

Choroid  avteriea,  anterior,  3G0,  posterior, 
366  ;  coat  of  eye,  589 ;  plexus  of  lateral 
ventricle,  494  ;  of  fourth  ventricle,  504 ; 
of  third  ventricle,  4D7;  veins  of  brain, 
434 

Chyli  receptaculum,  454 

Cilia  or  eyelashes,  598 

Ciliary  arteries,  3a9, 596;  ganglion,  619;  liga- 
ment, 5U2 ;  muacle,  592;  nerves,  long,  518; 
processes  of  eye,  690 

Circle  of  Willis,  366 

Circular  BinuH,  436 

Circulation  of  blood  in  adult,  663,  in  fcetus, 
672 

Circumduction,  156 

Circumferential  fibro-cartilage,  162;  lamelliB 
of  bone,  4 

Circumflus  artery  of  arm,  anterior,  374, 
pottterior,  374;  of  thigh,  external,  413, 
mteruftl,  413;  iliac  artery,  408;  superficial, 
41:i ;  iliac  vein,  445;  superficial,  444; 
nerve,  541 

Circuiiiflexus  palati  miuscle,  233 

Clarke,  I^jckbart,  his  researches  on  the 
spinal  cord,  475 

Clavicle,  9(>;  acromial  end,  fracture  of,  288 ; 
articulations  of,  92  j  attachment  of  mus- 
cles to,  92 ;  development  of,  92  ;  fracture 
of,  288 ;  peculiariliuH,  92 ;  sternal  end, 
fracture  of,  289,  structure  of,  92 

Clavicular  nerves,  636 

Clinoid  proceisea,  anterior,  43  ;  middle,  41 ; 
posterior,  41 

Clitoris,  719;  frtenura  of,  719;  lymphatica 
of  462;  musclea  of,  719;  prepuce  of,  719 

Coccygeal  artery,  405 ;  nerves,  557 

Coccygeua  muscle,  754 

Coccyx,  22 ;  articulations  of,  23 ;  attachment 
of  muscles  to,  23;  cornua  of,  23;  develop- 
ment of,  23 

Cochlea,  611;  arteries  of,  C14  ;  central  axis 
of,  611;  cupula  of,  61 1 ;  denticulate  lamina 
of,  612;  hamular  process  of,  612;  infnndi- 
huluru  of,  611;  lamina  Kpiralia  of,  612; 
membi-anoiia  zone  of,  612;  nerves  of,  614; 
08HCOUB  zone  of,  608;  Bcalce  of,  612;  spiral 
catial  of,  61 1 ;  veins  of,  614 

Cochlear  artery,  614;  nerve,  614 

Cochlearis  muscle,  612 

Cochleariform  proceaa,  606 

Coeliac  axis,  390;  pleiua,  571 

Colica  dextra  artery,  394,  media,  394,  sinis- 
tra,  395 

Collateral  circulation  {see  Surgical  Anatomy 
of  each  artery). 

Colles  fracture,  292 

ColoD,  644 

Columella  cochlere,  611 

Columme  carneie  of  left  ventricle,  669,  of 
right  ventricle,  667;  papilkres,  667,  669 

Columua  nasi,  583 

Culuinnar  layer  of  retina,  593 

Column,  posterior  veaicular  of  spinal  cord, 
476 


Columns  of  alMiominal  ring,  732;  of  i 
oblongata,  482 ;  of  rectum,  645;  of  J 
cord,  474;  of  vagina,  721 

Comes  nervi  iachiadici  artery,  405;  phreoici 
artery,  368 

Commissura,  simplex  of  cerebellum,  501; 
brevis  of  cerebellum,  502 

Commiaaurea  of  flocculus,  502 ;  optic  fi08 

Commissures  of  brani,  anterior,  498,  micf  " 
or  soft,  498,  pf»st«rior,  499;  of  spinul  cor 
grey,  475,  white,  475 

Common  ligaments  of  vertebrae,  157 

Communicans  noni  nerve,  637;  peronei,  56l1 

Communicating  artery,  of  brain,  Bnterior,] 
359,  posterior,  369 ;  from  dorsalis  pedi^ 
420 ;  from  ulnar,  385 

Compact  tissue  of  bone,  1 

Complexua  muscle,  246 

Compressor  narium  minor,  215;  nasi,  215; 
sacculi  laiyngis,  682 ;  urethra,  753 

Cooarium,  499 

Concha,  601 

Condyles  of  bones.  See  Bones. 

Condyloid  foramina,  28;  foa&ie^  28; 
63;  veins,  posterior,  432 

Congenital  fissures  in  crauiura,  49 ;  h6^liJ^  ' 
737 

Conglobate  glands,  453 

Coui  vasculosi,  714 

Conjoined  tendon  of  internal  oblique  audi 
transversalia,  252,  729 

Conjunctiva,  598 

Connecting  tibio-cartilagea,  ICS 

Conoid  ligament,  178 

Constrictor  inferior  muscle,  231;   medius,! 
231;  Buperior,  232;  isthmi  faucium,  234; 
urethne,  753 

Conns  arteriosus,  666 

Convolution  of  corpus  callosum,   4S7:   of  j 
longitudinal   fissure,    487;   aupra-orbital, 
487 

Convolutions  of  cerebrum,  structure  of^  4Si  | 

Coraco-acrominal    ligament,    179 ;    coraco-  \ 
bracbiolis  muscle,  271 ;  coraco-cUvicuiar  • 
ligament,  179;  coraco-humeral  ligament, 
180 

Coracoid  ligament,  179;  process,  96;  pro- 
cess, fracture  of,  289 

Cord,  apermatic,  712 

Cordiform  tendon  of  diaphragm,  259 

Coiium  of  skin,  575 

Cornea,  688 

Coniicula  laryngia,  677 

Cumu  Ammonia,  495 

Cornua  of  the  coccyx,  23 ;   of  byoid  baoe^^ 
81 ;  of  the  sacruni,  20  ;  of  tliyroid  om^ 
ttlage,  676 

Corona  glandis,  708;  radiata,  500 

Coronal  suture,  66 

Coronaria  ventriculi  artery,  S90 

Coronary  arteries  of  lip,  344  ;  arteries  of 
heart,  333 ;  peculiarities,  334  ;  '  : 

of  liver,  648;    ligaments  of  I- 
plexus,  anterior,  5^!»,  f  oaterior,  50:» ;  sicjus, 
4J(t,  opening  of.  665;  valve,  6115 

Coronuid  df|re«siou,  lul ;  process  ofjaw, 
63,  of  ultja^  1 J4,  fracture  of,  290 

Corpora  alUicuntia,  490;  Ai-antii,  6^7,  669; 
cavernosa  penis,  7t>9,  crura  of,  709 ;  caver- 
nosa clitoridis,  719  ;  geniculata,  6(K> ;  oil- 
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varia,  482 ;  pyramidalia,  482 ;  quadri- 
gemina,  499 ;  r&'itiformia,  4^2  ;  striata, 
4f>4,  veins  of,  434 

Corpus  callosum,  4fl8,  491,  convolution  of» 
487,  genu  of,  492:,  peduncles  of,  488, 
ventricle  of,  492  ;  dcntattim  of  cerebellum, 
603;  of  olivanr  bodj^  484;  firahriatum, 
494:  Highmonanum,  713;  luteiim,  726^ 
structure  of,  7:27  ;  spongiosum,  709 

Corpus  cavernosum,  artery  of,  404 

Corpuscles,  Malpigbian,  of  kidney,  698 ;  of 
spleen,  658 

Corrugator  snpercilii  muscle,  212 

Cortical  substance  of  brain,  486;  of  kid- 
ney^ (j96  ;  of  supra-renal  capsules,  700  ; 
of 'teeth,  621 

Costal  cartilages,  88  ;  connexion  with  ribs, 
171 

Cos  to-clavicular  ligament,  177  ;  costo-cora- 
coid  fascia,  264 ;  costo-stemal  articula- 
tions, 169;  costo-transverae  articulatinns, 
168  ;  costa- vertebra!  arttculationa,  167  ; 
costo-vertebral  ligaments,  167;  costo- 
xiphoid  ligaments,  170 

Cotunaius,  nerve  of,  522 

Cotyloid  cavity,  123;  ligament,  191;  notch, 
123 

Coverings  of  direct  inguinal  hernia,  737,  of 
femoral  hernia,  745  ;  of  obUq,ue,  732  ;  of 
testis,  713 

Cowper*s  glands,  708,  749 

Cranial  hones,  25,  articulations  of,  65 

Cranial  fowwe,  67 

Crasial  Nerves,  506,  classification  of,  506, 
first  pair,  50G,  second,  607,  third,  508, 
fourth,  509,  fifth,  516,  sixth,  510,  seventh 
soft  portion^  508,  hard  portion,  511, 
eighth,  glos>io- pharyngeal,  526;  vagus,  529; 
spinal  accessory,  528,  nintht  514 

Cranial  auttirea,  65 

Cranium,  25;  development  of,  47;  congeni- 
tal 6&{ures  in,  49  ;  lymphatics  of,  456 

Cremaster  muscle,  733,  formation  of,  734 

Cremasteric  artery,  408  ;  fascia,  730 

Crest,  frontal,  33  ;  of  iliura,  118  ;  nasal,  60; 
occipital.  26,  internal,  27;  turbinated,  of 
palate,  57  ;  of  superior  maxillary,  53  ;  of 
pubes,  122;  of  tibia,  135 

Cribriform  fascia,  74<);  plate  of  ethmoid,  45 

Crico-arytrenoideua  lateralis  muscle,  681 ; 
posticus  muscle,  680 

Cri  co-thyroid  artery,  341 ;  membrane,  678  ; 
muscle,  680 

Cricoid  cartilage,  676 

Crista  galli,  45  ;  ilii,  118  ;  pubis,  122 

Crown  of  a  tooth,  617 

Crucial  ligaments  of  knee,  194 

Crura  cerebri,  490 ;  of  corpora  cavernosa, 
709  ;  cerebelli,  503  ;  of  chtoris,  719  ;  of 
diaphragm,  359  ;  of  fornix,  496 

CrurEBOS  mua>ole,  299 

Crural  arch,  732,  742,  deep.  743  ;  canal,  743; 
nerve,  anterior,  554 ;  ring,  743  ;  sheath, 
743 ;  septum,  745 

Crus  penis,  709 

Crusta  petroaa  of  teeth,  621 

Crypts  of  LieberkQhn,  641 

Crystalline  lea?*,  595 

Cuboid  bone,  142 

Cuneiform  bone,  hand,  110,  foot,  externa}, 


146,  internal,  146,  middle,  145,  cartilages, 
677 

Cupola  of  oocblea,  611 

Curling,  Mr.,  on  the  descent  of  tho  testes, 
717 

Curvatures  of  the  spine,  23 

Cuspidate  teeth,  618 

Cutftueous  branches  of  accessory  obturator, 
554;  of  anterior  tibial  nerve,  563;  of  cer- 
vical plexus.  536  ;  of  circiimHex,  541  ; 
of  doreal  nerve  of  penis,  S.'ig  ;  of  dorsal 
nerves,  548;  of  external  popliteal,  562, 
internal,  661  ;  of  inferior  hajmorrhoidal 
nerve,  558 ;  of  ilio-hypogastric,  552 ;  of 
ilio-inguinal,  552  ;  of  intercostal  nerves. 
649;  of  lesser  sciatic  ner\'e,  560;  of 
lumbar  nervea,  550 ;  of  median,  543 ;  of 
musculo-spiral,  547;  of  ulnar  nerve,  545; 
of  arm,  musculo-culaneoxia,  641,  internal, 
542,  les.ser  internal,  542,  of  buttock  and 
thigh,5fl0,  of  inguinal  region,  739,  of  ischio- 
rectal region,  749;  from  obturator,  654, 
of  thigh,  external,  552,  internal,  555, 
middle,  655  ;  of  patella,  555  ;  of  perinceal 
nerve,  558;  plantar  nerve,  501;  of  pos- 
terior tibial,  561;  of  radial,  547;  of  sacral 
nerves,  556  ;  of  ulnar,  545 

Cuticle  of  skin,  576 

Cutis  vera,  574 

Cystic  artery,  292;  duct,  653,  valve  of,  654; 
plexus  of  nerve»,  571 ;  veins,  449 

Dartos,  711 

Decussation  of  optic  nerves,  508 ;  of  pyra- 
mids, 482 
Deciduous  teeth,  619 
Deep  crural  arch,  743;   palmar  arch,  3S0; 

perineal  fascia,  7o2 
Deferent  artery,  402 
Deglutition,  actions  of,  232,  234 
Deltoid  aponeurosis,  267 ;  muscle,  267 
Dens  sapientite,  619 
Dental  artery,  inferior,  349  ;  superior,  350  ; 

canal,  anterior,  51,  inferior,  63,  iwsterior, 

50  ;   follicles,  622  ;  groove,  621 ;   nervesi, 

anterior,  520,  inferior,  524,  posterior,  520  ; 

pulpvs,  623 ;    sacs;,  623,  structure  of,  623  ; 

tubuli,  620  ;  vein,  inferior,  430 
Denticulate  lamina  of  coolilea,  612 
Dentine,  620,  formation  of,  623 
Depre«aions  for  Pacchionian  bodies,  30 
Depressor  alse  nasi,  215  ;  anguli  oris,  217; 

epiglottidis,  682;  labii  inferioris,  217 
Derma,  or  tnie  akin,  574 
Descending  aorta,  385 ;  colon,  640 
Descendena  noni  nene,  516 
Desoeot  of  testicle,  716 
Development  of  atlas,  17 ;  axis,  17 

bone,  6 

carpus,  117;  clavide,  92;  coccyx,  23 

cranium,  47 

ethmoid,  47 

femur,  132;  fibula,  139;  foot,  148;  frontal 
bone,  34 

hand,  117;  humenw,  101 ;  hyoid  bone,  81 

inferior  turbinated  bone,  60 

lachrymal  bone,  65 ;  lower  jaw,  65 ;  lum- 
bar vertebrBB,  17 

malar  bone,  56;  metacarpus,  117;  meta- 
tarsus, 149 


Development  (eoniintud), 
nai>al  bone,  50 

occipital  bone,  29;  oh  ijinominatunit  123 
palate  bone^  69  ;  parietal  bone,  31  ;   pa- 
tella,   134 ;    permanoDt    teeth,     621  ; 
phalanges  of  band,  118,  of  foot,  148 
radiua^  109;  ribs,  »7 

saorum,  22;  scapula,  96 ;  seventh  cervical, 
•17 ;  sphenoid^  44  ;  sternum,  83 ;  supe- 
rior maxillary  bone,  54 
tarsus,  148;  temporary  teeth,  621 ;  tem- 
poral bone,  40 ;  tibia,  137 
ulna,  107 

vertebiTB,  16 ;  vomer,  61 
Wormian,  48 
Dianietera  of  l>elrifi,  125 
Diiiphragm,  258  ;  lymphatics  of,  465 
Diaphysis,  7 

Diarthrosis,  154;  rotatorius,  155 
Digastric  muscle,   227  ;   fossa,  37  ;  lobe  of 

cerebellum,  503 ;  nen'e,  from  facial,  514 
Digestion,  organs  of,  615 
Digital   arteries   fivjm  ulnar,   385,   plantar, 
493 ;    cavity  of    lateral    ventricle,  493 ; 
fossa,  129 ;  nerves  from  median,  545,  from 
radial,  547,  from  ulnar,  546  ;  of  foot,  561, 
562 
Dilatator  naris,  anterior,  215,  posterior,  215 
Diploe,  3  :  veins  of,  432 
Direct  inguinal  hernia,  737,  course  of,  737, 

coverings  of^  737,  incomplete,  738 
Discus  proligerus,  726 
DifiSEcrriON  of  abdominal  muscles,  249;  arch 
of  aorta,  329;    arm,  270;    auricular  re- 
gion, 210 
axilla,  262 
back,  236 

epicranial  region,  208  ;  eye,  589 
femoral  hernia,  738;  face,  211 ;  foot,  317, 

forearm,  273 
gluteal  region,  302 

hand,  283  ;   heart,  left  auricle,  6fiS,  left 
ventricle,  669,  right  auricle,  664,  right 
ventricle,  606 ;  hernia,  femoral,  738,  in- 
guinal, 730 
iliac  region,  293 

inferior  maxillary  region,  216;  infra-hyoid 
region,    225;    inguinal    hernia,    730; 
ischio-rectal  region,  747 
intermaxillary  region,  217 
lingual  region,  229  ;  leg,  308 
neck,  222 
^  orbit,  212 

B  palatal  region,  232  ;  palm  of  hand,  283 ; 

^ft  palpebral  region,  211  ;  pancreas,  654; 

^B  pectoral  region,  262;    perinseum,  747, 

H  752 ;  pharynx,  231 ;  pterygoid  muscles, 

■  220 

H  radial  region,  278 

H  scalp,  208 

B  sole  of  foot,  317  ;  spinal  cord  and  mem- 

B  branca,  471 ;  supra-hyoid  region,  227 

H  temporal  muscle,  *il 9 ;  thigh,  front  of,  295, 

H  back  of,  307,  inner  side  of,  300 

■  Dorsal  artery  of  penis,  404 

H  Dorsal  nerves,  548  ;  peculiar,  549 

H  Dorsal  nerve  of  penis,  558 

■  Dorsal  vein  of  penis,  446 

H  Dorsal  vertebtao^  12,  peculiar^  13 

^^m  Doraales  poUicia  arteries,  ^\ 


Dorsalis  hallucis  artery,  420;  indicts,  3BI; 

linguae,  342 ;  i)edis  419,  braoche*  o(^43Q^ 

f>eciiliarities  of,  420,  surgical  anatomj  C^ 

420 ;  scapulflB,  374 
Dorsi-lumbar  nerve,  550 
Donsi-spinal  veins,  442 
Dorsum  of  scapula,  93 
Ducts  or  Duct,  of  Bartholine,  719 ;  biliary, 

653 ;  of  Cowper's  glands,  70h,  cystic,  G:^; 

ejaculatory,    716 ;    galactopboms,    7i''  : 

hepatic,  652,  653 ;  of  kidney,  U98 :  lacti- 

ferous,   738;   of  liver,  652;    lymphatic, 

right,  455 ;  nasal,  6tX) ;  of  p&ncreaB,  655; 

parotid,  626;  seminal,  716;  Steno's»636; 

thoracic,  464;  Wharton's,  627 
Ductless  glands:   spleen^  656;  supra-renal, 

capsule,  699  ;  thyroid,  693  ;  thymaa,  AM 
Ductus  arteriosus,  671 ;  how  olditerated  ia 

fcBtus,  674;  communis  choledoouB^  6*4; 

pancreaticus  minor,  656 ;  Riviniani,  €S7 ; 

venosus,  673,  how  obliterated,  674 
Duodenal  glands,  641 

Duodenum,  639;  vessels  and  nerves  o^  6tt 
Dura  mater  of  brain,  478,  arteries  <^  478, 

nerves  of,  479,  proceasee  of,  479,  veins  o^ 

478 ;  of  cord,  471;  peculiarities  of,  472 

Ear,  600 ;  arteries  oC  603, 608, 614 ;  auditory 
canal,  603;  cochlea,  6 1 1 ;  internal  or  laby- 
rinth, 609 ;  membranous  labyrinth,  612; 
muscles  of  auricle,  210,  602,  of  tympsnoiiL 
608;  ossicula  of,  606 ;  pinna  or  auricle  o^ 
600;  semicircular  canals,  610;  tympanum, 
604 ;  vestibule,  609 

Earthy  constituent  of  bone,  I 

Ecker  on  supra-renal  capsules,  700 

Efferent  vessels  of  kidney,  698 

Eighth  pair  of  nerves,  526 

EjacuJatory  ducts,  716 

Elastic  laminas  of  cornea,  588 

Elbow,  bend  of,  376;  joint,  180;  vesMii 
and  nerves  of,  182;  anastomooes  arottnd* 
378 

Eminence  of  aqueducttia  Fallopii,  605;  os^ 
nine,  50;  frontal,  32;  ilio-j>ectiueal,  121; 
jugular,  27;  nasal  34  ;  i>arietal,  30 

Eminences  and  depressions  of  bones,  S 

Emineiitia  articularis,  36;  coUateralia, 4M 

Enamel  of  teeth,  620;  formation  of,  fS; 
membrane,  623 ;  organs,  623 ;  rods*  Oil 

Enarthrosis,  1.j4 

Endocardium,  669 

Endolymph,  614 

Ensiform  appendix,  83 

Epidermis,  576 

Epididymis,  712 

Epigastric  ariery,  407,  peculiarities,  4081 
relation  to  femoral  ring,  744,  with  internal 
ring,  736,  superficial,  412,  superior,  369; 
plexus,  570;  region,  631  ;  vein,  445,  su- 
perficial, 444 

Epiglottis,  677 

Epiglottic  glands,  683 

Epiphyses,  3,  separation  of^  8 

Epithelium.     See  Various  Organs. 

Erectile  tissue,  its  structure,  710  ;  of  paiu% 
710;  of  vulva,  719 

Erector  clitoridia,  752;  penis,  7M ;  spini^  MS 

Eruption  of  the  teeth,  623 
\  ^\.\vTiio^Vsfttvoidal  suture,  67 
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Ethmoid  bone,  45,  Articulations  of,  47,  ori- 
brifonn  plate  of,  45,  devolopraent  of,  47, 
lateral  masses  of,  46,  perpendicular  plate 
of,  46,  OS  plauum  o^  46,  unciform  process 
of,  46 

Ethmoidal  artery,  357,  canal  anterior,  34, 
posterior,  34;  cells,  4(>;  notch,  33 ;  pro- 
cess of  inferior  turbinated,  60  ;  spine,  40. 

Ethmoido-frontal  isiiture,  ()7 

Eustachian  tube,  39,  606  ;  valve,  665 ;  in 
fcetal  heart,  671 

External  abdominal  ring,  250,  732;  anmi- 
lar  ligament,  317  ;  inguinal  hernia,  7311 ; 
orbitar  foramina,  43 ;  pterygoid  plate, 
44  ;  spermatic  fasda,  250, 732  ;  sphincter, 
748 

Extensor  coocygia,  247;  brevis  digitonim 
muscle,  318  ;  car^ii  radialis  brevior,  279, 
longior,  278;  carpi  ulnaria,  280;  commu- 
nis digitonim  (hand),  280 ;  indicis,  282  ; 
longus  digitorum  (foot),  310 ;  minimi 
digiti,  280;  otisis  metacarpi  pollicia,  281 ; 
primi  intemodii  pollicis,  281 ;  propriiis 
pollioia,  310  ;  aecuudi  intertiodii  poUicia, 
281 

Eye,  586  ;  appendages  of,  597  ;  chambers  of, 
594  ;  ciliary  ligament,  592  ;  muscle,  592  ; 
processes  of,  59«> ;  humours  of,  594,  aque- 
ous, 594,  crystalline  lens,  595,  vitreous 
595;  membrana  pupilaris,  592,  choroid, 
689,  conjunctiva,  598,  cornea,  588,  hyaloid 
695,  iris,  591,  Jacob's,  593,  retina^  592, 
sclerotic,  587  ;  pupil  of,  591 ;  tunics  of, 
687 ;  uvea  of,  591  ;  vessels  of  globe  of, 
596;  elastic  laminae  of  cornea,  588 

Eyeball,  musclea  of,  212,  nerves  of,  597, 
vessels  of,  596 

Eyebrows,  697 

Eyelashes,  598 

Eyelids,  597,  cartilages  of,  597,  Meibomian 
glands  of;  598,  muscles  of,  211,  tarsal 
ligament  of,  598 

Eye-teeth,  618 

Face,  arteries  of,  342  ;  bones  of,  26, 49;  lym- 
phatics of;  455 ;  muBclea  of,  210  ;  nerves 
of,  514  ;  veins  of,  429 
racial  artery,  343,  surgical  anatomy  of,  345, 
transverse,  347,  bones,  49;  nerve,' 511, 
vein,  429. 
Falciform  process  of  fascia  lata,  741 ;  liga- 
ment of  liver,  647 
Fallopian  tubea,  724;  fimbriated  extremity 
of,  724;   lymphatics  of,   4G3 ;  nerves  of, 
727  ;  structure  of,  724  ;  vessels  of,  727 
False  coqwra  Intea,  727  ;  Itgamentaof  blad- 
der, 703  ;  pelvis,  124  ;  ribs,  85 
FaLt  oerebelli,  479 ;  cerebri,  479 
Fangs  of  teeth,  618 

Fascia,  anal,  758;  aponeurotic,  its  structure, 
206;  of  arm,  270;  of  cranial  region, 
209 
cervical,  deep,  222,  superficial,  222;  coato- 
coracoid,  264 ;  cremasteric,  734;  cribri- 
form, 740 
deep,  207  ;  dentata,  496 ;  dorsal  of  foot, 

318 
fibro-areolar,  its  structure,  206,  plantar, 

of  foot,  317,  of  fore-arm,  273 
of  hand,  284 


Fascia  (continued). 

iliac,  293;    infundibuliform,  735;    inter- 
cnlumnar,   250,   732 ;    intercostal,  257, 
intermuscular  of  arm,  270,  of  foot,  317, 
iachio-rectal,  758 
lata,  296,  740  ;   falciform  process  of,  741, 
iliac  portion,  297,  puhliy  portion,  297  ; 
of  leg,  3t)9  ;  deep,  3L3  ;  lumhorum,  254 
of  mamma,  262 
of  neck,  222 
obturator,  758 

palmar,  284  ;  pelvic,  757;  perinjoal,  deep, 
752,   superficial,    749;    plantar,    317; 
propria  of    spermatic  cord,    711  ;    of 
temoral  hernia,  746. 
recto-vesical,  758 

si^ermatic,  250,  732;  superficial,  206,  of 
inguinal   region,   730,   of    ischio-rectal 
region,  748,  of  thigh,  295 
temporal,  219,  of  thigh,  deep,  296,  super- 
ficial, 295 ;  of  thorax,  262;  ti'ansversalis, 
735 
visceral  layer  of  pelvic,  758 
Fasciculi  graciles,  482,  teretes,  484,  504 
Fasciculus  unciformis,  489 
Fauces,  isthmus  of,  624 
Female   Okqanb    op   Generation;   bulbi 
vestibuli,  720  ;    carnnculBe   ray rti  formes, 
719;  clitoris,  719  ;  fossa  navicularie,  719  ; 
frsonuium  pudendi,  7 1 9 ;  glands  of  Bartho- 
line,  719  ;  hymen,  719  ;  labia  majora,  718, 
minora,  719  ;  nymphjo,  719  ;  proopulium 
clitoridia,  719  ;  uterus,  722  ;  vagina,  721 ; 
vestibule,  719 
Femoral  arch,  742,  deep,  743 
artery,  408 ;  branches  of,  412  ;  poculiari^ 
ties  of,  410,  surgical  anatomy  of,  410, 
deep  femoral,  412 
canal,  743;  variation  in  size  of,  according 

to  position  of  limb,  745 
hernia,  complete,  745  ;  coverings  of,  746  ; 
descent  of,  745;  dissection  of,  738;  in- 
complete, 746 ;   seat  of  stricture,  746  ; 
surgical  anatomy  of,  738 
ligament  (He/s),  741 
region,  muscles  of  anterior,  296,  interaaJ, 
300,  posterior,  307  ;  ring,  743,  position 
of  eurrounding  parts,  744 
sheath,  "42 

vein,  445  ;  relation  to  femoral  ring,  743 
Femur,  127,  articulations  of,   132,  attach- 
ment of  muscles  to,  132,  development  of, 
132;    fracture  of,  above   condyles,   323, 
below  trochanters,  323;  head  of,  1 27 ;  neck 
of,127,trochanter8of,  128, condyles  of,  131, 
I       structure  of,  131  ;  neck,  fi-acture  of,  323. 
Fenestra  ovalis,  604  ;  rotunda,  605,  611 
Fenestrated  coat  of  arteries,  327 
Ferrein,  pyramids  of,  698  ;  tubes  of,  698 
Fibrte  arciformes,  482, 484,  transversro,  604 
Fibrine  of  muscle,  204 
Fibro- cartilage,    circumferential,  interarti- 

cular,  oonnecting,  and  stratiform,  152 
Fibro-cartilages,  acromio-clavicular,  178 ;  in- 
terooccygean,  174  ;  intervertebral,  157;  of 
knee,  194;  of  lower  jaw,  166  ;  pubir,  176, 
radio-ulnar,  183;  sacro-coccygear.,  174; 
sterno-clavicular,  177 
Fibrous  nervous  matter,  466;  rings  of 
heart,  670 
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Fibula,  137  ;  articulations  of,  139  ;  altach- 
ment  of  rauwcles  to,  139  ;  development  of, 
139 ;  fracture  of,  with  dislocation  of  tlie 
tibia,  32.5 
Fibular  region,  muscles  of,  315 
Fifth  nerve,  HIQ  i  ventricle  of  brain,  496 
Filum  terininale  of  cord,  473 
FimbritB  of  Fallopian  tube,  724  ;  terminale 

of  cord,  473 
Fissure,   auricular,  39,   horizontal  of  cere- 
bellum, 502  ;  of  ductus  venosufl,  648 ;  for 
gall-blfidder,  649  ;  01aJ«erian,  36,  604 ;  of 
liver,  648 ;    longitudinal   of   liver,   64S  ; 
longitudinal    of  corebrum,  486,  488 ;    of 
luDg,    68!* ;    tnaxillarj,   51 ;    of   medulla 
oblongata,   482;    portal,    049;    pterygo- 
maiillary,  75;  spheno-maxillary,  75;  splie- 
noidal,  43;  of  spinal  cord,  474:  Sylvian, 
488;    transversQ  of  liver^  64'^;  of  cere- 
brum,   Add;    umbilical,  649;    for    vena 
cava,  649 
Fisfiures,  congenital,  in.  cranium,  49 
Flat  bones,  3 

Flexor  accesaoriua  muscle,  320  ;  brevisdigi- 
torum^  319;  brevls  minimi  digiti  (hand), 
286,  (foot),  321  ;  brevis  poUicis  (handl 
285,  (foot),  321 ;  carpi  radiulis,  274,  ul- 
naris,  275;  digitoruni  sublimia,  275; 
digitorura  profundus,  276  ;  longua  digito- 
nmi,  314  ;  longns  poilicia  (hand),  271, 
(foot),  314  ;  ossis  metacarpi  poilicia,  284 
Floating  ribs,  85 
Flocculus,  5t)2 

Foetus,  circulation  in, 672  ;  Eustachian  valve 
in,  671 ;  foramen  ovale  in,  671  ;  liver  of 
distribution  of  its  vessels,  673  ;    ovaries 
in,  727 ;  vascular  system  in,  peculiarities, 
671 
Folds,   artyei>o-cpiglottideftu»    679  ;    recto- 
uteriue,  722;   recto-vesical,  703  ;  Tesico- 
nteriue,  722 
Follicle  of  hair,  578  ;  of  intestine,  641 
Foil  idea  sebaceous,  579 
Follicular  stage  of  development  of  teeth,  621 
Fontanelles,  28,  48. 

Foot,  arteries  of,  420,  423;  bones  of,  139; 
development  of,  148  ;  doi-sum,  muscles  of, 
318;  tascia  of,  318;  liguraents  of,  199, 
sole  of,  muscloa  of,  318,  fascia  of,  317, 
nerves  of^  561,  veins  of,  444 
Foramen,  csecum  of  frontal  bone,  33,  68  ;  of 
medulla  oblongata,  483,  of  tongue,  581; 
carotid,  38  ;  condyloid,  28  ;  dental  inferior, 
63;  ethmoidal, 69;  incisive,  72 jjugular,  70; 
infra-orbital,  61 ;  intervertebral,  25 ;  lace- 
rum  anterius,  69,  medium,  69,  posterius,  70; 
magnum^  26;  mastoid,  36;  mental,  61  ;  of 
Monro, 499;  obturator,  123;  optic, 4],  ^  ; 
ovale  of  heart,  671  ;  of  sphenoid,  42,  69; 
palatine  anterior,  53^  72,  posterior,  67,  72  ; 
parietal^  30  ;  pterygo- palatine,  42 ;  rotuii- 
dum,  42,69;  aacro-sciatic,  121,  174;  of 
Scemmering,  593  ;  spheno- palatine,  59, 
80  ;  spinoaum,  43,  69 ;  sternal,  84 ;  stylo- 
mafitoid,  39  ;  supra-orbital,  33  ;  thyroid, 
123  ;  vertebral,  10  ;  Vesalii,  43,  69  ;  of 
Witialow,  633 
Foramina,  sacral,  19  ;  of  diaphragm,  260 ; 
external  orbitar,  43;  malar,  55  ;  olfactory, 
46 ;  Thebemi,  450,  665 


Fore-arm,  arteries  o^  379 ;  bones,  of,  102 ;  ] 
fascia  of,  273  ;  lympbatios  of,4>59;  maadaaj 
of,  273;  nerves' of,  541  ;  veins  of,  437 

Foreskin,  708 

Form  of  bones,  2 

Fornix,  49(1 ;  bulbs  of,  490  ;  crura  of.  499 

Fossa  of  antihelix,  COl  ;  canine,  60 ;  (Wjwly- 
loid,  27 ;  ojstis  fellete,  649 ;  digastric,  37, 
digital,  129;  glenoid,  36  ;  of  heUx,  601 ; 
iliac,  119;  infra  and  supraspinous,  93: 
incisive,  50,  61  ;  innominata,  tiOl ;  ischio- 
rectal, 748  ;  jugular,  73  ;  lachrjoiaL,  'M  ; 
myrtiform,  50;  navicular  of  urethra,  70i5; 
of  vulva,  719  •  occipital,  28  ;  ovalis,  665 ; 
palatine  anterior,  53;  pituitary,  41 ;  ptCTj- 
goid  of  sphenoid,  44,  of  lower  jaw,  63 ; 
scaphoid,  44 ;  scaphoidea,  601 ;  «ph«oo- 
maxillary,  75 ;  of  skull,  ajiterior,  67; 
midille,  69,  posterior,  70 ;  subscapular,  92 ; 
sublingual,  62;  submaxillary,  62;  tem- 
poral^ 73;  trochanteric,  128;    zygouutio, 

FoissPB,  nasal,  78,  585 ;  of  skull,  67 

Fourchette,  719 

Fourth  nerve,  509  ;  ventricle,  504 

Fovea  centralis  retinae,  593 ;  heouspberiei^ 

609;  semi-ulliptica,  610 
Fracture  of  acromion  process,  289 

centre  of  clavicle,  2SS ;  acromial  end  o(, 
289  ;  coracoid  process,  289  ;  coronoid 
process  of  ulna,  290 

femur  above  condyles,  323.  below  tro- 
chaaters,  323  ;  fibula,  with  dislocatioo 
of  tibia,  325 

humerus,  anatomical  neck,  *269,  shaft  d^ 
289,  surgical  neck^  289 

neck  of  femur,  323 

olecranon  process,  290 

patella,  324 

Pott's,  325 

radius,  291,  lower  end  of,  292,  neck  ofj 
291,  shaft  of,  291,  and  ulna,  291 

sternal  end  of  clavicle,  289 ;  tibia,  shaft 
of,  324 

ulna,  shaft  of,  291 
Frsena  of  ileo-cojcal  valve,  643 
Fnenulum  cerebri,  500  ;   pudendi,  719  ;  rf 

Vieuasen's  valve,  500 
Frjcnma  clitoridia,  719;    labii  superioris  «i 

inferioris,   615;    lijiguffi,    681  ;    prepo^ 

708. 
Frontal  artery,  358  ;  bone,  32,  articulatfotit 

of,  35,  attachment  of  musdee  to,  35,  deve- 
lopment of,  34,  structure  of,  34  ;  crest,  33; 

eminence,  32  ;    nerve,   617  ;    process  of 

malar,  55 ;  sinuses,  34  •  suture,  32, 3^  M; 

vein,  429 
Fronto-malar  suture,  77 
Fronto-sphenoidal  suture,  77 
Fundus  of  bladders,  702  ;  of  uterus,  72i 
Funiculi  of  nerve,  469 
Furrow,  auriculo- ventricular,  683;  interrtB- 

tricular,  663 
Furrowed  band  of  cerebellum,  fi02 


Galactopborous  ducta,  728 
Galen,  veins  of,  450,  497 
Qall-bladder,  653;  tissui-e  for,  649;  otmctillif) 
of,  663 ;  valve  of,  653 
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Ganglion  or  Oangua,  General  Anatomy  of y 
468;  of  Anderech,  527;  Arnold's,  52fi 
cardiac,  569;  carotid,  566;  cephadic,  518; 
cervical,  inferior,  567,  middle,  567,  supe- 
rior, 566 ;  ciliary,  519 ;  on  circumflez 
nerve,  641 
diaphragmatic,  570 

on  facial  nerve,  512;  of  fifth  nerve,  518 
Gasserian,    517 ;    of    glosso-pharyngeal, 

527 
impar,  572;  intercarotid,  567;  on  poste- 
rior interosseous  nerve,  548 
iugular,  527 

lenticular,  519;  lingual,  567;  lumbar,  672 
Meckel's,  521 ;  mesenteric,  571 
ophthalmic,  519;  otic,  525 
petrous,  527;  pharyngeal,  567;  of  pneumo- 

gastric,  529 ;  of  portio  dura,  512 
renal,  571 ;  of  Ribes,  564 ;  of  root  of  vagus, 

529 
sacral,  672 ;  semilunar,  of  abdomen,  570, 
of  fifth  nerve,  517;  solar,  570;  spheno- 
|)alatine,  521;  of  spinal  nerves,  534;  sub- 
maxillary, 526;  supra-renal,  570  j  of 
sympathetic  nerve,  564 
temporal,  567;  thoracic,  569;  thyroid,  567; 

of  trunk  of  vagus,  529 
of  Wrisberg,  569 
Ganglionic  branch  of  nasal  nerve,  518 
Ganglion  corpuscles,  468 
Gasserian  ganglion,  38,  517 
Gastric  arteries  (vasa  brevia),  393 ;  artery, 
390;  follicles,  638;  nerves  from  vagus, 
531;  plexus,  571;  vein,  448 
Gastro-colic  omentum,  634 
Qastro-duodenal  artery,  391;  plexus,  571 
Gastro-epiploica  dextra  artery,  391,  sinistra, 

393 
Gastro-epiploic  plexus,  571;  vein  left,  448 
Gastro-hepatic  omentum,  631 
Oastro-phrenic  ligament,  636 
Gastro-spleuic  omentum,  634 
Gastrocnemius  muscle,  311 
Gelatinous  nerve  fibres,  467 
Gemellus  inferior  muscle,  306;    superior, 

306 
Generative  Organs,  female,  718;    male, 

707 
Genial  tubercles,  62 
Gknio-hyo-glossus  muscle,  229 
Genio-hyoid  muscle,  228 
Genito-crural  nerve,  552 
Genu  of  corpus  callosum,  492 
Germinal  vesicle  of  ovum,  726;   spot  of 

ovum,  726 
Gimbernat's  ligament,  250,  733,  743 
Ginglymus,  155 
Gladiolus,  83 

Glands,  Ductless,  656 ;  spleen,  656;  supra- 
renal, 698;  thymus,  694;  thyroid,  693 
Glands,  Lymphatic.  See  Lymphatic  glands. 
Gland  or  Glands,  Secreting,  accessory  of 
parotid,  626 ;  aggregate,  641 ;  arytenoid, 
G83 
of  Bartholine,  719;  of  biliary  ducts,  654; 

Bruuner's,  641;  buccal,  616 
ceruminous,  604 ;  Cowper's,  708 
duodenal,  641 
epiglottic,  6a3 
gastric,  638 


Gland  or  Glandb,  Secreting  {oontinwdy 

of  Havers,  153 

labial,  615;  lachrymal,  600;  of  larynx,  683; 
lingual,  582 ;  of  Littr6,  705 

mammary,  728 ;  Meibomian,  598 ;  molar, 
616;  mucilaginous  of  Havers,  153 

odorifer»,  708 

oesophageal,  630 

of  Paccnioni,  478;  palatine,  624;  parotid, 
625;  peptic,  638;  Peyer's,  641;  pharyn- 
geal, 628;  pineal,  499;  pituitary,  490; 
Jrostate,  707 
vary,  625;  sebaceous,  679;  solitary, 
641 ;  sublingual,  627;  submaxillary,  626 ; 
sudoriferous,  579 ;  supra-renal,  698 

thymus,  694;  thyroid,  693;  tracheal,  685; 
of  Tyson,  708 

uterine,  723 

of  vagina,  722 ;  of  vulva,  719 
Glaudulae  odorifera),  708 ;  Pftcchioni,  478 
Glans  penis,  708;  clitoridia,  719 
Glaserian  fissure,  36,  604 
Glenoid  cavity,  96;  fossa,  36;  ligament,  180 
Gliding  movement,  I06 
Glisson's  capsule,  650 

Globus  major  of  epididymis,  712 ;  minor,  712 
Glosso-epiglottidean  ligaments,  677 
Glosso-pharyngeal  nerve,  626 
Glottis,  679;  rima  of,  679 
Gluteal  artery,  405;  inferior,  405;  lymphatic 

glands,  4(>0 ;  nerve  inferior,  660,  superior, 

558 ;  region,  lymphatics  of,  461 ;  muscles 

of,  302 ;  veins,  445 
Gluteal  aponeurosis,  296 
Gluteus  maximus  muscle,  302,  medius,  303, 

minimus,  304 
Gomphosis,  154 
Graafian  vesicles,  725 ;  membraua  granulota 

of,  726;  ovicaiwule  of,  726;  structure  ol^ 

726 
Gracilis  muscle,  300 
Granular  layer  of  retina,  593 
Great  omentum,  633,  634 ;  cavity  of,  633 ; 

sciatic  nerve,  560 
Greater  wings  of  sphenoid,  42 
Grey  matter  of  cerebellum,  503 ;  of  fourth 

ventricle,  504 ;  of  medulla  oblongata,  484; 

of  spinal  cord,  475;  of  cerebrum,  486; 

chemical  analysis,  466 
Groin,  730;  cutaneous  vessels  and  nerves 

of,  730 ;  superficial  fascia  of,  730 ;  surgical 

anatomy  of,  730 
Groove,  auriculo-ventricular,  663 ;  bicipital, 

98 ;    cavernous,  41 ;  dental,  621 ;   infra- 
orbital, 51;  lachrymal,  61;   mylo-hyoid, 

63;   nasal,  42;  occipital,  37;  optic,  41; 

subclavian,  87 
Grooves  in  the  radius,  108 ;  ventricular,  663 
Growth  of  bone,  8 
Gubemaculum  testis,  717 
Gums,  616 

Gustatory  nerve,  524 
Gyri  operti,  489 
Gyrus  foniicatus,  487 

Hcemorrhoidal  artery,  external,  404,  middle, 
402,  superior,  396;  nerve,  inferior,  558; 
plexus  of  nerves,  572;  veins,  inferior,  446, 
middle,  446,  superior,  4 16;  venous  plexus, 
446 
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HAIB8,  follicles  of,  578 ;  atructore  o^  578 ; 

medulla  of,  578  ;  root  of^  578 ;  sheath  of, 

578  ;  shaft  of,  578 
Ham,  region  of  the,  414 
Hamstring  tendons,  surgical  anatomy  of,  308 
Hamular  process  of  sphenoid,  44;  of  cochlea, 

612 ;  of  lachrymal,  54 
Hand,  arteries  of,  380 ;  bones  o^  109 ;  fascia 

of,  284;  ligaments  of,  186;  muscles  of, 

284;    nerves  of,  from  median,  543,  545, 

from  radial,  547,  from  ulnar,  545,  546; 

veins  of,  437 
Hard  palate,  624 
Harmonia,  154 
Havers,  glands  of,  153 
Haversian  canals  of  bone,  4 
Head,  lymphatics  of,  455 ;  muscles  of,  208 ; 

veins  of,  42H 
Heart,  663 ;  annular  fibres  of  auricles,  670 ; 
arteries  of,  333,  671 

circular  fibres  of,  670 

endocardium,  669 

fibres  of  the  auricles,  670 ;  of  the  ventri- 
cles, 670;  fibrous  rings  of,  669;  foetal 
relics  in,  665 

infuudibulum  of,  666 

left  auricle,  607,  ventricle,  668;  looped 
fiV)res  of  auricles,  670;  lymphatics  o^ 
465,  671 

muscular  structure  of,  670 

nerves  of,  531,  568,  671 

position  of,  666 

right  auricle,  664,  ventricle,  665 

septum  ventriculorum,  666 ;  size  and 
weight,  663;  spinal  fibres  of,  670;  struc- 
ture of,  669 ;  subdivision  into  cavities, 
663 

veins  of,  450 ;  vortex  of,  670,  671 
Helicine  arteries,  710 
Helicis  major  muscle,  002,  minor,  602 
Helicotrema  of  cochlea,  012 
Helix,  601 ;  fossa  of,  601 ;  muscles  of,  602; 

proress  of,  601 
Hepatic  artery,  390,  652;  cells,  6J1;  duct, 

6o2,  653;   plexus,  571;   veins,  448,  650, 

652 
Hernia,  congenital,  737;   direct  inguinal, 

737;  femoral,  coverings  of,  745  ;  descent 

of,  745;  dissection  of,  738;  infantile,  737; 

inguinal,  737;  dissection  of,  730;  oblique 

inguinal,  736 ;  scrotal,  737 
Hesselbach'.s  triangle,  737 
Key's  ligament,  741 
Hiatus  Fallopii,  38 
Highniorc,  antrum  of,  52 
Hilton's  muscle,  682 
Hilus  of  kidney,  696 ;  of  spleen,  656 
Hinge-joint,  155 
Hii)-joint,  190;  muscles  of,  302,  in  relation 

with,  191 
Hii)p()canipiis  major,  49."),  minor,  494 
Horizontal  plate  of  palate,  57 
Huguiei",  canal  of,  36 
Humerus,  97 ;  anatomical  neck,  fracture  of, 

289;  articulations  of,  102;  attachment  of 

muscles  to,  102;  development  of,  101;  head 

of,  98;  neck  of,  98;  nutrient  artery  of, 

378;    shaft  of  fracture  of,  289;  8U!-gical 

neck,   fmcturc  of,    289;    tuberosities   of, 

great«5r  and  lesser,  ^ft 


Humours  of  the  eye,  594 

Havers,  canals  of,  4 ;  Haversian  spaces^  6; 

Haversian  system,  5 
Hyaloid  membrane  of  eye,  595 
Hymen,  719 

Hyo-epiglottic  ligament,  678 
Hyo-glossal  membrane,  582 
Hyo-glossus  muscle,  229 
Hyoid  artery  of  superior  thyroid,  341;  bone, 

80;  attachment  of  muscles  to,  81;  comua 

of,  81;   development  of,  81;    branch  of 

lingual  artery,  342;   region,  muscles  of, 

infra,  225,  supra,  227 
Hypochondriac  r^ons,  631 
Hync^astric  arteries  in  foetus,  402,  673,  how 

onliterated,  674 ;   plexus,  572 ;    inferior, 

572 ;  region,  631 
Hyi)oglo8aal  nerve,  514 

Heo-coBcal  or  ileo-colic  valve,  643 

Ileo-colic  artery,  393 

Ileum,  640 

Iliac  arteries,  common,  398,  x>eculiarit)e8, 
398,  surgical  anatomy  of,  399 ;  external, 
406,  surgical  anatomy  of,  407;  intenial, 
4(X),  peculiarity  in  the  foetus,  400,  at  birth, 
400,  surgical  anatomy  of,  401;  fascia,  293; 
portion  of  fascia  lata,  297;  fossa,  119;  lym- 
phatic glands,  461;  region,  muscles  of; 
293 ;  vein,  common,  446,  peculiarities  o(, 
446 ;  external,  445,  internal,  445 

Iliacus  muscle,  294 

Tlio-femoral  ligament,  191 

Ilio-hypogastric  nerve,  551 

Ilio-inguinal  nerve,  552 

Ilio-lum  bar  artery,  406 ;  ligament,  172;  vein, 
446 

Ilio- pectineal  eminence,  122 

Ilium,  118;  crest  of,  120;  dorsum  of,  118; 
spines  of,  121 ;  venter  of,  119 

Impressio  colica,  649;  renalis,  650 

Incisive  canal,  72;  foramina,  72;  fossa,  5t), 
61 

Incisor  teeth,  617 

Incisura  intertragica,  601 ;  cerebelli,  501 ; 
Santorini,  603 

Incus,  607,  ligament  of,  608,  suspensory, 
()08 

Infantile  hernia,  737 

Inferior  dental  artery,  349  ;  dental  canal, 
63;  maxillary  bone,  61  ;  meatus  of  nosa, 
80 ;  occipital  fossa,  27  ;  profunda  artery, 
378  ;  turbinated  bones,  69  ;  articulations 
of,  60 ;  development  of,  60 ;  ethmoidal 
process  of,  60,  lachrymal,  process  of,  59; 
vena  cava,  446 

Inferior  posterior  lobe  of  cerebellum,  508 

Infra-costal  muscles,  257 

Infra-maxillary  nerves  from  facial,  614 

Infra-orbital  artery,  350 ;  canal,  51  ;  fora- 
men, 51  ;  groove,  51  ;  plexus  of  ueives, 
521 ;  branches  of  facial,  514 

Infra-spinatus  muscle,  268 

Infra-spinous  aponeurosis,  268 

Infra-trochlear  nerve,  518 

Infundibula  of  kidney,  698 

Infuudibuliform  fascia,  735 

Infuudibulum  of  brain,  490;  of  ethmoid, 
47  ;  of  cochlea,  611  ;  of  heart,  666 

Ingrassias  processes  of,  43 
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iDguinal  canal,  734;  glands,  deep,  460; 
superficial,  459,  739 ;  hernia,  730 ;  region 
631 ;  dissection  of,  730 

Inlet  of  pelvis,  126 

Innominate  artery,  33^,  peculiarities  of,  334, 
surgical  anatomy  of,  335 ;  bone,  118  ;  arti- 
culations of,  1 23,  attachment  of  muscles 
to,  123;  development  of,  123 ;  veins,  439, 
peculiarities  of,  449 

Inorganic  constituent  of  bone,  1 

Interarticular  fibro-cartilage,  152,  of  sca- 
pulo-clavicular  joint,  178;  of  jaw,  166;  of 
knee,  194;  of  pubes,  175,  of  radio-ulnar 
joint,  183,  of  steruo-clavicular  ioint,  177  ; 
ligament  of  ribs,  167 

Intercarotid  gauglion,  567 

Intercellular  substance  of  cartilage,  151 

Inter-clavicular  ligament,  177 

Intercolumnar  fascia,  250,  732 

Intercondyloid  notch,  131 

Intercostal  arteries,  387;  anterior,  369 ;  su- 
perior, 309;  fascia:,  257;  ligaments,  171 
lymphatics,  465  ;   lymphatic  glands,  464 
muscles,  257 ;    nerves,  648 ;    spaces,  85 
veins,  superior,  441 

lutercosto-humeral  nerves,  649 

Interlobular,  biliary  plexus,  652  ;  veins,  652 

Intermaxillary  suture,  72 

Internal  abdominal  ring,  735  ;  annular  liga- 
ment, 317;  carotid  ai-tery,  353;  cutaneous 
nerve,  542;  inguinal  hernia,  736  ;  mam- 
mary artery,  308 ;  maxillaiy  artery,  347, 
branches  of,  348 ;  maxillary  vein,  430  ; 
oblique  muscle,  251  ;  occipital  crest,  27 ; 
pterygoid  ]>late,  44  ;  sphincter,  748 

Tntemasal  suture,  75 

Interossei  muscles,  dorsal  of  hand,  287,  of 
foot,  322,  palmar,  288 ;  plantar,  322 

Interosseous  artery  of  forearm,  384  ;  of 
foot,  420 

Interosseous  fibro-cartilages,  152 

Interosseous  membrane  of  forearm,  183; 
of  leg,  196 

Inteitisscous  nerve,  anterior,  543 ;  posterior, 
548 

Interosseous  veins  of  forearm,  438 

Interpeduncular  space  of  brain,  489 

Interspinales  muscles,  247 

Interspinous  ligaments,  159 

Interstitial  lamella;,  4 

Intertransversales  muscles,  248 

Intertransverse  ligaments,  159 

Intervertebral  notches,  9 ;  foramen,  25 ; 
substance,  157 

Intestine,  large,  coats  of,  645  ;  small,  639, 
coats  of,  640 

Intestines,  lymphatics  of,  464 

Intra-cartilaginous  ossification,  7 

Intralobular  veins,  652 

Intra-membraneous  ossification,  7 

Intumescentia  ganglioformis,  512 

Involuntary  muscle,  204 

Iris,  591 

Irregular  bones,  3 

Ischiatic  lym])hatic  glands,  460 

Ischio-rectal  fascia,  758  ;  fossa,  748,  jKWsition 
of  vessels  and  nerves  in,  749;  region, 
surgical  anatomy  of,  747. 

Ischium,  121  ;  body  of,  121  ;  ramus  of,  122  ; 
spine  of,  121  ;  tuberosity  of,  122 


Island  of  Reil,  489 

Isthmus  of  the    fauces,  624;   of  thyroid 

gland,  693 
Iter  ad  infundibulum,  499 ;  a  tertio  ad  quar- 

tum  ventriculum,  499 ;  chorda)  posterius 

604 
Ivory  of  tooth,  620 

Jacob's  membrane,  593 

Jacobson's  nerve,  528,  609  ;  canal  for,  39 

Jaw,  lower,  61;  condyle  of,  63;  changes 
produced  in  by  age,  64  ;  development  of, 
64 ;  articulations  of,  65 ;  ligaments  of, 
164;  attachment  of  muscles  to,  65;  ob- 
lique line  of,  62  ;  pterygoid  fossa  of,  63 ; 
rami  of,  63  ;  sigmoid  notch  of,  65 ;  sym- 
physis of,  61 ;  upper.  See  Maxillary  Bone 

Jejunum,  640 

Joint.    See  Articulations 

Jugular  foramen,  79;  fossa,  73;  ganglion, 
527 ;  process,  27 ;  vein,  anterior,  431,  ex- 
ternal, 431 ;  external  iwsterior,  431,  in- 
ternal, 431,  sinus  or  gulf  of,  432 

Kerkring,  valves  of,  640 

Kidney,  696  ;  calyces  of,  698 ;  cortical  sub- 
stance of,  696;  ducts  of,  698;  hilu8of,696; 
infundibula  of,  698;  lymphatics  of,  463, 
699;  Malpighian  bodies  of,  698;  mammilhe 
of,  697 ;  medullary  substance,  697 ;  nerves 
of,  699;  papilla)  of,  697;  pelvis  of,  698; 
pyi-amids  of  Ferrein,  698 ;  renal  artery, 
69.S ;  sinus  of,  696 ;  tubes  of  Ferrein,  698 ; 
tubuli  uriniferi,  697;  veins  of,  698  ;  weight 
and  dimensions,  696 

Knee-joint,  192 

KUrschner,on  structure  of  heart's  valves,  666 

Labia  cerebri,  491 ;  pudendi,  majora,  718, 

minora,  719;  lymphatics  of,  462 
Labial    artery,   344;    glands,  615;    veins, 

superior,  430,  inferior,  430 
Labyrinth,  609 ;  arteries  of,  614 ;  fibro-serous 

membrane  of,  612;  membranous.  612 
Lachrymal  apparatus,   599  ;    artery,    357 ; 

bone,  54,  articulations  of,  55y  attachment 

of  muscles  to,  65,  development  of,  55  ; 

canals,  6(H) ;  caruncula,  599  ;  fossa,  34 ; 

gland,    600;    groove,    52;    nerve,    517; 

papilla,  597,  600  ;  process  of  inferior  tur- 

t»inate(l  bone,  59  ;  puncta,  QOO ;  sac,  (X)0 ; 

tubercle,  63 
Lacteals,  464,  641 
Lactiferous  ducts,  728 
Lacuna  magna,  705 
Lacunce  of  bone,  4 
Lacus  lachrymtjis,  597 
Lambdoid  suture,  66 
Lamella,  horizontal  of  ethmoid,  45;  peri)en- 

dicular  of  ethmoid,  46 

of  bone,  articular,  150 
Lamella)  of  bone,  4,  circumferential,  4,  inter- 
stitial, 4 
Lamina  ciuera,  488 ;    cribrosa  of  sclerotic, 

588  ;  fusca,  590  ;  spiralis  of  cochlea,  612, 

membranacea,  612 
Lamince  of  cornea,  elastic,  588  ;  of  the  ver- 

tebrse,  9 ;  of  cerebellum,  503 
Laminated    tubercle    of   cerebellum,   502  ; 

nerves  of,  492 
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Laiicisi,  nerves  of,  492 
Large  intestine,  642;    cellular  coat,  646; 
ctecuni,  642 ;  colon,  644  ;  ileo-csBcal  valve, 
642  ;  mucous  coat,  646 ;   muscular  coat, 
645 ;  rectum,  044  ;  serous  coat  of,  645 
Laryngeal    artery,  inferior,  341,    superior, 
341 ;   branch  of  thyroid,  367 ;  nerve,  ex- 
ternal, 530,  internal,  530,  recurrent,  631, 
sui)erior,  530 ;    from  sympathetic,  667 ; 
pouch,  680;  veins,  441 
Larj'ngo-tracheotomy,  686 
Laryngotomy,  686 

Larynx,  675 ;    actions  of  muscles  of,  682 ; 
arteries  of  683 ;  cartilages  of,  675 ;  cavity 
of,  679  ;  glands  of,  683  ;  glottis,  679  ;  in- 
terior of,  678  ;  ligaments  of,  677 ;    lym- 
phatics of,  683;   mucous  membrane  of, 
682 ;    muscles  of,  680  ;    nerves  of,  683  ; 
rima  glottidis,  679  ;  superior  aperture  of, 
678;   veins   of,  683;    ventricle  of,  680; 
vocal  cords  of,  false,  679,  true,  680 
Lateral  ginglymus,  155  ;  ligaments  of  liver, 
648  ;  masses  of  ethmoid,  46  ;   region  of 
skull,  73 ;   sinus  of  brain,  435  ;   tract  of 
medulla  oblongata,  482,  483 
Lateralis  nasi  artery,  344 
Latissimus  dorsi  muscle,  239 
Laxator  tympani  major  muscle,  608  ;  minor, 

608 
Lee,  Dr.  Researches  on  sympathetic  nerve, 

573 
Leg,  arteries  of,  417 
bones  of,  133 
fascia  of,  308,  deep,  313 
ligaments  of,  196 
lymphatics  of,  459 

muscles  of,  309 ;  back  of,  31 1 ;  front  of,  309 
nerves  of,  560 
veins  of,  444 
Lens,  595;  changes  produced  in,  by  age,  696; 

suspensory  ligament  of,  596 
Lenticular  ganglion,  519 
Lesser  lachrymal  bone,  55;  omentum,  632; 
sciatic  nerve,  558  ;  wings  of  sphenoid,  43 
Levator  anguli  oris,  216,  scapulie,  241  ;  ani, 
753  ;  glandulao  thyroidro,  693  ;  labii  infe- 
rioris,  216;    labii  superioris  ala?q)ie  nasi, 
215  ;   labii  supcrioris,  216  ;   palati,  232  ; 
pftlix'brae,  212  ;  prastatoe,  754 
Levatores  costarum,  258 
LieberkUhn,  crypts  of,  641 
Ligament,  structure  of,  152;  acromio-cla- 
vicular,   superior,    177,   inferior,    177  ; 
alar  of  knee,  195 ;    of  ankle,  anterior, 
107,   lateral,    197  ;   annular  of  radius, 
182,  of  wrist,   anterior,  283,  posterior, 
283,  of  ankle,  316,  external,  3 17,  internal, 
317,  of  stapes,  608  ;   anterior  of  knee, 
192  ;   arcuate,  250  ;   aryteno-epiglottic, 
679 ;    astragalo-scaphoid,     201  ;     atlo- 
axoid  anterior,  KU,  jwsterior,  161 
of  Idiulder,  false,  703.  true,  702 
broud  of  liver,  648 

calcaneo-astrugaloid,  pxtenial  199,  poste- 
rior, 19!),  interosseous,  199  ;  calcaneo- 
cuboid, internal.  200,  long,  20i»,  short, 
200,  sui)ori(»r,  200;  calcaneo-scaphoid, 
inferior,  201,  superior,  20(>,  capsular  {.See 
Individual  Joints);  carpo-metacarpal, 
dorsal,  187,  iuler-OBaeoMft,  \§n,\>«\tcv«c,  '^ 


LiOAMROT  {continued). 

187;  of  carpus,  186 ;  central  of  spinal 
cord,  473  ;  ciliary  of  eye,  692;  common 
vertebral  anterior,  157,  posterior,  loT; 
conoid,  178 ;  coraco-acromial,  179 ; 
coraco-clavicular,  179 ;  coraco-humeral, 
180 ;  coracoid,  179 ;  coronary  of  liver, 
648;  costo-clavicular,  177;  coato-sternal, 
anterior,  169,  posterior,  169;  costo- 
transverse, 168 ;  costo-vertehral,  or 
stellate,  167;  costo-xiphoid,  170;  coty- 
loid, 191 ;  crico-arytenoid,  618  ;  crioo- 
thyrcid,  678 ;  crucial  of  knee,  194 ; 
cruciform,  162 

deltoid,  197;  dorsal  (SffludividualJoints) 

of  elbow,  180;  anterior,  180,  external 
lateral,  180,  internal  lateral,  180;  poste- 
rior, 180 

falciform  of  liver,  649 

femoral  (Hey's),  741 

gastro-phrenic, 636;  Gimbemat's,  250, 733, 
743;  glenoid,  180;  glosso-exiiglottidean, 
677 

of  hip,  190  ;  hyo-epiglottic,  678 

ilio-femoral,  191  ;  ilio-lumbar,  172 ;  of 
incus,  608 ;  interarticular  of  rihs,  1 67 ; 
interclavicular,  177;  intercostal,  171; 
inter-osseous  {See  Individual  Joints) ; 
iuterspinous,  169;  intertransverse,  159; 
intervertebral,  157 

of  jaw,  164 

of  "knee,  192 

of  larynx,  683  ;  lateral  {See  Individual 
Joints);  longitudinalof liver, 647;  long 
plantar,  2(K) ;  lumbo-iliac,  172  ;  lumbo- 
sacral, 172 

metacarpo-phalangeal,  189;  metacarpal, 
187  ;  metatarsal,  202  ;  metatarso-pha- 
langcal,203;  mucosum  of  knee,  195;  of 
malleus,  607 

nuchee,  239 

obhque,  183 ;  obturator,  305 ;  occipito- 
atloid,  anterior,  163,  lateral,  lCr3,  jjoste- 
inor,  163;  occipito-axoid,  164;  odontoid, 
164;  orbicular,  182;  of  oasicula,  607; 
of  ovary,  727 

palpebral  or  tarsal,  598 ;  of  patella,  192 ; 
of  pelvis,  173;  of  the  phalanges,  hand, 
189,  foot,  203;  of  the  pinna,  W)l ;  plan- 
tar, 200;  i)Osterior  of  knee,  192;  posti- 
cum  Winslowii,  192;  Poupart's,  250, 
732,742;  pterygo-maxillary,  218;  pubic 
anterior,  175,  posterior,  175,  superior, 
175;  sub-pubic,  175;  pubo-prostatic, 
702 

radio-carpal,  185;  radio-uluar  joint,  infe- 
rior, 183,  middle,  183,  superior,  182; 
recto-uterine,  722;  rhomooid,  177; 
round,  of  uterus,  727,  of  liver,  648,  of 
radius  and  ulna,  183,  of  hip,  191 

sacrococcygeal,  anterior,  174.  jHisterior, 
174;  sacro-iliac,  anterior,  173,  oblique. 
173,  posterior,  173  ;  sacro-sciatic, 
greater,  173,  lesser,  173:  sac  ro- verte- 
bral, 172;  of  scapula,  179:  scapulo- 
clavicular, 177;  of  shoulder,  179;  stel- 
late, 167;  sterno-clavicular.  anterior, 
176,  j)osterior,  176;  of  stenmm,  171; 
stylo-maxillary,  165;  sub-pubic,  175; 
suv>ra-spinou8,     159;     auspensorj    of 
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Ligaments  (continued). 

incus,  608,  of  lens,  596,  of  liver,  647,  of 
malleus,  607,  of  mamma,  262,  of  penis, 
708,  of  spleen,  656 ;  sutural,  150 
tarsal  of  eyelids,  598 

tarso-metatarsal,  202;  of  tarsus,  198;  teres 
of  hip,  191;  thyro-aryteuoid,  inferior, 
680,  superior,  679;  of  thumb,  187;  tibio- 
tarsal,  197;  thyro-epiglottic,  678;  thyro- 
hyoid, 678;  tibio-fibular,  196;  transverse 
of  atlas,  162,  of  hip,  191,  of  knee,  195, 
of  scapula,  179  ;  trapezoid,  178;  trian- 
gular of  urethra,  752;  of  tympanic 
bones,  607 
of  uterus,  722 

of  vertebra),  157 ;  vesico-uterine,  722 
of  Winslow,  192 ;  of  wrist,  anterior,  185,  ' 
lateral  external,  185,  lateral  internal, 
185,  posterior,  185 
of  ZlNN,  213 
Ligamenta  subflava,   159 ;    suspensoria   of 

mamma,  262 
Ligamentum,  arcuatum  externum,  259,  in- 
ternum, 258 ;  denticulatum,  473 ;  latum 
pulmonis,  687;  nuchse,  239;  patellae,  192; 
posticum  Winslowii,  192 ;  teres,  191 
Ligature  of  arteries.    See  each  Artery. 
Limbus  luteus,  593 
Linea  alba,  256;  aspera,  129;  ilio-pectinea, 

122;  quadrati,  129;  splendens,  473 
Lineaj  semilunares,  256;  transversa  of  abdo- 
men, 255;  transversa)  of  fourth  ventricle, 
504 
Lingual  artery,  341 ;    surgical  anatomy  of, 
343;  bone,  80;  ganglion,  567;  nerve,  524; 
veins,  432 
Lingualis  muscle,  230 
Lips,  615,  arteries  of,  344 
Liquor    Ootunnii,    612 ;     Morgagni,    595 ; 

ScarpsB,  614;  seminis,  716 
Lithotomy,  pai-ts  concerned  in  operation  of, 
755,  avoided  in  operation,  756,  divided, 
756 
Ijttre,  glands  of,  705 

Liver,  647;   changes  of  position  in,  647; 
distribution  of  vessels  to,  in  fuetus,  673  ; 
ducts  of,  652;  fibrous  coat  of,  650;  fissures 
of,  648;  hepatic  artery,  390,  652;  hepatic 
cells,  651 ;    hepatic  duct,   652 ;  hepatic 
veins,  448,  650,  652;  ligaments  of,  647; 
lateral,   648,  coronary,  648,  round,   648, 
longitudinal,  647;  lobes  of,  649;  lobules 
of,  650 ;  lymphatics  of,  463,  646 ;  nerves 
of,  650  ;  portal  vein,  652  ;  situation,  size, 
and  weight,  647;   structure  of,  650;  its 
surfaces  and  borders,  647 ;  vessels  of,  650 
Lobes  of  cerebrum,  488;  of  cerebellum,  502; 
of  liver,  649,  left,  650,  lobus  caudatus,  650, 
quadratus,   650,  Spigellii,  650;   of  lung, 
690;  of  prostate,  707;  of  testis,  714;  of 
thyroid,  693 ;  of  thymus,  694 
Lobular  biliary  plexus,  652 
Lobule  of  the  ear,  601 
Lobules  of  liver,  650;  of  lung,  691 
Lobulettes  of  lung,  691 
Lobuli  testes,  714 

Lobulus  caudatus,  650 ;  centralis  of  cerebel- 
lum, 601 ;  quadratus,  650 ;  Spigellii,  650 
Locus  coeruleus,  504;  niger,  491 ;  perforatua, 
anticup,  490,  posticus,  490 


Long  bones,  3 
Long  saphenous  nerve,  555 
Longissinius  dorsi  muscle,  245 
Longitudinal  fissure,  of  brain,  486,  488 ;  of 
liver,  648;  ligament  of  liver,  647;  sinus  of 
brain,  superior,  434  ;  inferior,  435 
Longus  colli  muscle,  235 
Lower  extremity,  arteries  of,  408  ;  bones  of, 
118  ;  fascia  of,  293  ;  lymphatics  of,  459  ; 
ligaments  of,  190;  muscles  of,  293;  nerves 
of,  551 ;  veins  of,  444 
Lower,  tubercle  of,  665 
Lumbar  arteries,  397 ;  fascia,  254 ;  ganglia, 
572  ;  glands,  461 ;  nerves,  550 ;  plexus  of 
nerves,  560;  region,  631;  vein,  ascending, 
447;  veins,  447;  vertebrae,  15;    develop- 
ment of,  17 
Lumbo-iliac  ligament,  172 
Lumbosacral  ligament,  172 ;  nerve,  550 
Lumbricales  muscles,  band,  287,  foot,  320 
Lungs,  689;  air-cells  of,  691;  air-sacs,  691; 
bronchial  arteries,  692 ;  veins,  692 ;  capil- 
laries of,  692 ;  in  foetus,  673 ;  lobes  and 
fissures  of,  689;  lobules  of,  692;  lobulettes, 
691;  lymphatics  of,  465,692;  nerves  of, 
692  ;  pulmonary  artery,  692  ;  veins,  692; 
root  of,  690 ;  structure  of,  691 ;   weight, 
colour,  etc.,  690 
Lunula)  of  nails,  577 
Lymphatic  duct,  right,  455 
Lymphatic  Glands,  General  Anatomy  of^  453 
Descriptive  Anoiovvj: 
anterior  mediastinal,  464;  auricular  pos- 
terior, 455 ;  axillary,  458 
brachial,  458;  bronchial,  465;  buccal,  455 
cervical,  deep,  457,  superficial,  456 
in  front  of  elbow,  458 
gluteal,  460 
of  head,  455 

iliac,  external,  461,  internal,  461 ;  inguinal, 

deep,  460,  superficial,  459 ;  intercostal, 

464;  internal  mammary,  464;  ischiatic, 

460 

of  large  intestine,  464;  of  lower  extremity, 

459 ;  lumbar,  461 
of  neck,  456 
occipital,  455 

parotid,  455;  of  pelvis,  461 ;  popliteal,  460 
radial,  458 

sacral,  461 ;   of  small  intestine,  464 ;  of 
spleen,  464 ;  of  stomach,  463 ;  submax- 
illary, 455 
of  thorax,  464  ;  tibial  anterior,  459 
ulnar,  458 ;  of  upper  extremity,  457 
zygomatic,  455 
Lymphatics,  General  Anatomy  of^  452  ;  coats 
of,  452;  origin  of,  452;  plexus  of,  452; 
subdivision    into    deep  and    superficial, 
452;  valves  of,  453;  vessels  and  nerves 
of,  453  ;  where  found,  452 
Descriptive  Anatomy : 
abdomen,  461 ;  arm,  458 
bladder,  462 ;  bone,  6 ;  broad  ligaments, 

463 
cardiac,  456 ;  cerebral,  465;  cervical,  super- 
ficial and  deep,  457 ;  chest,  465 ;  of  cli- 
toris,  462 ;  of  cranium,  456 
diaphragm,  465 

face,  8Ui>erficial,  455,  deep,  456;  Fallopian 
tubes,  463. 
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Lymphatics,  DescriptiveAnatamy  (eontinued) 

gluteal  region,  461 

head,  vsuperficial,  455 ;  heart,  465 

intercostal,  465 ;  internal  mammary,  465 ; 
intestines,  464 

kidneys,  463 

labia,  462;  lacteals,  464;  large  intestine, 
464;  leg,  460;  liver,  463;  lower  extre- 
mity, 460 ;  lung,  465 ;  lymphatic  duct, 
455 

meningeal,  456 ;  mouth,  456 

neck,  457;  nose,  455;  nymphse,  462 

oesophagus,  465 ;  ovturies,  463 

pancreas,  464;  pelvis,  461;  penis,  461; 
perinscum,  461;  pharynx,  456;  pia 
mater,  456 ;  prostate,  463 

rectum,  463 

scrotum,  461 ;  small  intestine  464 ;  spleen, 
464 ;  stomach,  463 

testicle,  463 ;  thoracic  duct,  454;  thorax, 
465;  thymic,  465;  thyroid,  465 

upper  extremity,  457,  superficial,  459, 
deep,  459 ;  uterus,  463 

vagina,  463 
Lyra  of  fornix,  497 

Macula  cribrnsa,  588 

Magnum  of  carpus,  114 

Malar  bone,  53 ;  articulations  of,  57 ;  attach- 
ment of  muscles  to,  57 ;  development  of, 
56 ;  frontal  process  of,  65 ;  maxillary  pro- 
cess of,  56 ;  orbital  process  of,  56 ;  canals, 
56;  nerves  from  facial,  514;  process  of 
superior  maxillary,  53 

Male  urethra,  704 

Malleolar  arteries,  external  and  internal,  419 

Malleolus,  external,  138,  internal,  137 

Malleus,  607;  suspensory  ligament  of,  607 

Malpighi,  pyramide  of,  697 

Malpighian  bodies  of  kidney,  697;  corpuscles 
of  spleen,  658 

Mamma,  areolar  of,  728 ;  lobules  of,  728 ; 
ner^'es  of,  729;  nipple  or  mammilla  of, 
728 ;  vessels  of,  729 

Mammary  artery,  internal,  368;  glands,  728; 
lymphatic  glands,  464;  veins,  internal, 
440 

Mammilla  of  breast,  728  ;  of  kidnov,  697 

Manubrium  of  sternum,  81 ;  of  malleus,  607 

Marrow  of  bone,  6 

Massetor  muscle,  218 

Masseteric  arteries,  350 ;  nerve,  523 ;  veins, 
430 

Masto- occipital  suture,  66 

Masto-parietal  suture,  66 

Mastoid  cells,  37 ;  openings  of,  605 ;  fora- 
men, 36 ;  portion  of  temporal  bone,  36  ; 
process,  37  ;  vein,  431 

Matrix  of  nail,  577 

Maxillary  artery,  hitemal,  347 ;  bone,  infe- 
rior, 61,  superior,  50;  development  of,  54; 
fissure,  51;  nerve,  inferior,  523,  superior, 
519  ;  process  of  inferior  turbinated,  60,  of 
malar  bone,  56;  sinus,  52;  tuberosity,  50; 
vein,  internal,  430 

Meatus  auditorius,  externus,  37,  internus, 
38;  of  nose,  inferior,  80,  58(5,  middle,  80, 
585,  superior,  80,  585;  urinarius,  male,  705, 
female,  719 

Mtatu>es  of  the  nusie,  SO,  oS5 


Meckel's  ganglion,  521 

Median  artery  of  forearm,  385;  of  spinal 
cord,  305 ;  nerve,  543 ;  vein,  438 

Mediastinal  arteries,  from  internal  mam- 
mary, 368,  posterior,  from  aorta,  387; 
lymphatic  glands,  464 

Mediastinum,  anterior,  688,  middle,  688, 
posterior,  688;  testis,  713 

Medulla.  Oblongata,  481;  anterior  pyra- 
mids of,  482;  back  of,  483;  fissures  of, 
482;  lateral  tract,  482,  4^3;  olivary  body, 
482,  483;  posterior  pyramids,  482;  resti- 
form  bodies,  482,  483 ;  septum  of,  484  ; 
structure  of,  483 

Medulla  spinalis,  473 

Medullary  canal  of  bone,  3 ;  membrane  of 
bone,  6  ;  substance  of  braiu,  466,  of  kid- 
ney, 697,  of  supra-renal  capsules,  700; 
velum  posterior  of  cerebellum,  502 

MeduUi-spinal  veins,  443 

Meibomian  glands,  598 

Membrana  fusca,  590;  granulosa,  693;  limi- 
tans,  594;  nictitans,  599;  pupillaria,  592; 
sacciformis,  184;  tympani,  606,  tympaui 
secundaria,  611 

Membrane,  of  aqueous  chamber,  595;  arach- 
noid, spinal,  472 ;  cerebral,  472  ;  choroid, 
590;  costo-coracoid,  264;  crico- thyroid, 
678  ;  fenestrated,  327 ;  hyaloid,  595 ;  Ja- 
cob's, 593 ;  limiting,  594  ;  pituitarv,  585 ; 
pupillary,  592 ;  thyro-hyoid,  677;  Schuei- 
derian,  585 

Membranes  of  Spinal  Cord,  471;  of  brain, 
477 

Membranous  labrynth,  612 ;  portion  of  ure- 
thra, 705;  semicircular  canals,  C13 

Meninges  {see  Membranes). 

Meningeal  artery,  from  ascending  pharyn- 
geal, 346 ;  anterior,  from  internal  carotid, 
356 ;  middle,  irora  internal  maxillary,  349, 
from  occipital,  345 ;  posterior,  from  vet- 
tebral  365  ;  small,  from  internal  maxil- 
lary, 349 ;  lymphatics,  456 ;  veins,  430 

Menisci,  152 

Mental  foramen,  61,  77;  process,  61 

Mesenteries,  K34 

Mesenteric  artery,  inferior,  395,  superior, 
393 ;  glanils,  464 ;  plexus  of  nerves,  in- 
ferior, 571,  sui^rior,  671 ;  vein,  inferior, 
448,  superior,  448 

Meso-ccecum,  634 

Meso-cephale,  485 

Moso-colou,  ascending,  635,  descending,  635, 
transverse,  635 

Mej>o-rectum,  635 

Mesorchium,  717 

Metacarpal  artery,  381  :  asticulations,  187 

Metacarpo-phalaugeal  articulations,  189 

Metacarpus,  115;  common  cbaractera  of, 
116;  development  of,  117;  peculiar  bones 
of,  115 

Metatarsal  articulations,  202;  bones,  146 

Metatarsea  artery,  420 

Metatai-so-phalangoal  articulations,  203 

Metatarsus,  146,  development  of,  149 

Middle  cliuoid  processes,  41 ;  ear,  or  tympa- 
num, 604;  fossa  of  skull,  69,  meatus,  {?0, 
585 

Milk  teeth,  619 

Mitral  valve,  669 
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Mixed  boues,  3 
Modiolus  of  cochlea.  61 1 
Molar  glands,  616;  teeth,  618;  teeth,  pecu- 
liar, 619 
Monro,  foramen  of,  494,  499 
Mons  Veneris,  718 
Monticulus  cerebelli,  501 
Morgagni,  liquor,  595 
Moraus  diaboli,  724 
Motor  oculi  nerve,  508 
Mouth,  615;    mucous  membrane  of,  615; 

muscles  of,  216 
Movement  admitted  in  joints,  156 
Mucilaginous  glands,  153 
Multicuspidate  teeth,  618 
Multifidus  spinse  muscle,  247 
Mdsclk,  General  Anatomy  of  ,  204;  of  animal 
life,  204 ;  arrangement  of  fibres  of,  205 ; 
bipenniform,  205 ;  blood  vessels  of,  205 ; 
derivation  of  names,  205  ;    fasciculi  of, 
204;  fibrils  of,  204;  form  of,  205;  involun- 
tary, 204;  lymphatics  of,  205;  meaning 
of  the  terms,  origin  and  insertion,  206 ; 
mode  of  connection  of,  with  bone,  cartilage, 
skin,  etc.,  206 ;  nerves  of,  205 ;  of  organic 
life,  204;  penniform,  205;  radiated,  205; 
sarcous  elements  of,  204  ;  sheath  of,  206 ; 
size  of,  205 ;  striped,  204,  structure  of,  204, 
tendons  of,  206 ;  unstriped,  204 ;  volun- 
tary, 204 
Muscles  or  Muscle,  Descriptive  Anatomj/: 
of  abdomen,  249 ;  abductor  minimi  digiti, 
(hand)  286,  (foot)  319,  indicis,  287,  pol- 
licis  (hand)  284,  (foot)  319;  accelerator 
urineo,  750 ;    accessorii  orbicularis  oris, 
217 ;  accessorius  pedis,  320,  accessorius 
ad  sacro  lumbalem,  245 ;  adductor  bre- 
vis,  301,  longus,  301,  magnus,  301,  pol- 
licis  (hand)  286,  (foot)  321 ;  anconeus, 
280 ;  anomalus,  215,  autitragicus,  601 ; 
arytteno-epiglottideus,  inferior,  682,  su- 
perior, 682,  arytaenoideus,  681 ;  attoUens 
aurem,  210;  attrahens  aurem,  211;  azy> 
gos  uvulge,  234 
basio-glossus,   230;    biceps    (arm)    271, 
(thigh)  307;    biventer  cervicis,    246  ; 
brachialisanticus,272;  buccinator,  218 
cerato-glossus,  230 ;  cervicalis  ascendens, 
245;   chondro-glossus,  230;  ciliary  of 
eye,   592;    circumflexus    palati,    233; 
coccygeus,  754;  cochlearis,  612;  com- 
ploxus,  246 ;  compressor  narium  minor, 
215,  nasi,   215,  sacculi  laryngis,  682, 
urethrae,  753 :  constrictor,  isthmi  fau- 
cium,  230,  pharjrngis  inferior,  231,  me- 
dius,  231,  superior,  232,  urethra;,  753; 
coraco-brachialis,  271  ;   corrugator  su- 
percilii,   212;    cremaster,  733;    crico- 
arytsenoideus  lateralis,   681,  posticus, 
680 ;  crico-thyroid,  680  ;  cruraeus,  299 
deltoid,  267;  depressor  anguli  oris,  217  ; 
depressor  also  nasi,    215,    epiglottidis, 
682,  labii  inferioris,  217;    diaphragm, 
258;  digastric,  227;  dilatator  naris,  an- 
terior, 215,  posterior,  215 
of  epici-anial  region,  207 ;  of  external  ear, 
210;  erector  clitoridis,  752,  penis,  751, 
spina?,  243 ;    exteraal  sphincter,  748 ; 
extensor  brevis  digitorum,  318,   carpi 
radialis  brevior,  279,  longior,  278,  ul- 


MuscLEs  OR  Muscle  (oontinved). 

nans,  280 ;  coccygis,  247 ;  digitorum  com- 
munis, 280  ;  indicis,  282 ;  longus  digi- 
torum, 310 ;  minimi  digiti,  280 ;  ossis 
metacarpi  pollicis,  281 ;  primi  iuter- 
nodii  pollicis,  281;  proprius  pollicis, 
310;  secundi  internodii  pollicis,  281 

of  face,  210;  femoral  region,  anterior,  295, 
internal,  300,  nosterior,  307 ;  fibular  re- 
gion, 315 ;  nexor  accessorius,  320 ; 
brevis  minimi  digiti  (hand),  286,  (foot), 
321,  digitorum,  319,  pollicis  (hand),  285, 
(foot),  321,  carpi  radialis,  274,  ulnaris, 
276,  digitorum  sublimis,  275,  longus 
digitorum,  314,  pollicis  (hand),  277, 
(fi>ot),  314,  ossis  metacaq)!  pollicis,  284, 
profundus  digitorum,  276 

gastrocnemius,  311 ;  gemellus  superior, 
306,  inferior,  306,  genio-byo-glossus, 
229 ;  genio-hyoid,  228 ;  glutaeus  maxi- 
mus,  302,  medlus,  303,  minimus,  304 ; 
gracilis,  300 

of  hand,  284 ;  of  head  and  face,  208 ; 
hellicis,  major,  602,  minor,  602;  Hilton's, 
682  ;  of  hip,  302 ;  hyo-glossus,  229 

iliac  region,  1^3;  iliacus,  294;  ilio-costalis, 
245  ;  infra-costal,  257 ;  infra-spinatus, 
268  ;  intercostal,  259  ;  internal  sphinc- 
ter, 748 ;  interossei  of  foot,  322,  of  hand, 
287 ;  interspinales,  247 ;  iutertransver- 
sales,  248 

labial,  216;  of  larynx,  680;  latissimus  dorsi, 
239;  laxator  tympaui,  major,  608,  minor, 
608 ;  of  leg,  309;  levator  anguli  oris,  216; 
ani,753,scapul8B,241,glandul8Bthyroid8B, 
693;  labii  inferioris,  216,  labii  superioris 
alaeque  nasi,  215,  labii  superioris,  216, 
menti,  216,  palati,  232,  palpebrse,  212, 

1)rostat(K,  754;  levatores  costarum,  250; 
ingualis,  230;  longissimus  dorsi,  245; 
longus  colli,  235;  lumbricales  (hand), 
287,  (foot)  320 

masseter,  218;  multifidus  spinoB,  247; 
musculus  accessorius  ad  sacro  lumba- 
lem, 245 ;  mylo-hyoid,  228 

naso-labialis,  217 ;  of  neck,  221 

obliquus  auris,  602,  abdominis  extemus, 
249,  internus,  251;  capitis  supenor, 
248,  inferior,  248;  oculi,  inferior,  214, 
superior,  213;  obturator,  extemus,  306 ; 
internus,  305;  occipito-frontalis,  209, 
omo-hyoid,  226;  opponens  minimi  di- 
giti, 287,  ]>ollicis,  284;  orbicularis  oris, 
217,  palpebrarum,  211;  of  orbit,  212 

palate,  232 ;  palato-glossus,  230 ;  palato- 
pharyngeus,  234  ;  palmaris  brevis,  286, 
longus,  275 ;  pectineus,  300 ;  pectoralis 
major,  263,  minor,  264 ;  of  perinteum, 
male,  750,  female,  752;  peroneus  bre- 
vis, 316,  longus,  315,  tertius,  310;  of 
pharynx,  231;  plantaris,  312;  platysma 
myoides,  222;  popliteus,  213;  pronator 
quadratus,  277,  radii  teres,  274 ;  psoas 
magnus,  293,  parvus,  294;  pterygoid, 
internal,  220,  external,  220;  pyramidalis 
abdominis,  255,  nasi,  215,  pyriformis, 
304 

quadratus  femoris,  306,  lumborum,  255, 
menti,  217;  quadriceps  extensor  cruris, 
298 
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Muscles  or  Muscle  {continued). 

rectus  abdominis,  255,  capitis  anticus 
major,  235,  minor,  235  ;  posticus  major, 
248,  minor,  248,  femoris,  298,  oculi, 
extemus,  superior,  inferior,  and  inter- 
nal, 212,  lateralis,  235 ;  retrahens  au- 
rem,  211,  rhomboideus,  215,  major, 
241,  minor,  241,  risorius,  218;  rota- 
tores  si)inse,  247 

sacro-lumbalis,  245 ;  sartorius,  297  ;  scsr- 
lenus  anticus,  236,  medius,  237,  posticus. 
237;  semi-membranosus,  308;  serratus 
posticus,  superior,  242,  inferior,  242 ; 
semi-spinalisdorsi,246,  colli,  246;  semi- 
tendiuosus,  307 ;  serratus  magnus,  266 ; 
sole  of  foot,  318,  first  layer,  313,  second 
layer,  320,  third  layer,  321;  soleus,  312; 
sphincter,  externa!,  748,  internal,  748, 
vagiose,  752 ;  spinalis  dorsi,  245,  cervi- 
cis,  246 ;  nplenius,  243,  capitis,  243, 
colli,  243 ;  stapedius,  608;  sterno-cleido- 
mastoid,  223 ;  stemo-hyoid,  225 ;  sterno- 
thyroid, 225 ;  stylo-glossus,  230 ;  stylo- 
hyoid, 228 ;  stylo-pharyngeus,  232;  sub- 
anconeus,  273;  subclavius,  265;  sub- 
crursBUs,  299 ;  subscapularis,  267 ;  su- 
pinator brevis,  281,  longus,  278;  suprfl- 
spinales,  247 ;  supra-spinatua,  268 

temporal,  219,  tensor  palati,  233,  tarsi, 
2 1 2,  tympani,  608,  vagiusB  femoris,  297; 
teres  major,  270,  minor,  269;  thyro- 
arytcenoideufl,  681 ;  thyro-epiglottidens, 
685 ;  thyro-hyoid,  226 ;  tibialis  anticus, 
309,  posticus,  314;  of  tongue,  228; 
trachelo-mastoid,  245  ;  tragicus,  C02 ; 
transversalis  abdominis,  254,  colli,  245  ; 
transversus  auriculte,  602,  pedis,  321, 
perincei,  761,  (female)  752;  trapezius, 
238;  triangularis  stcrni,  257;  triceps, 
extensor  cubiti,  272,  extensor  cruris, 
298,  femoralis,  299 ;  of  tympanum,  608 

of  ureters,  703 ;  of  urethra,  750 

vastus  externus,  298,  intemus  and  cru- 
rseus,  299 

zygomaticus  major,  216,  minor,  216 
Musculi  papillares,  left  ventricle,  669,  right, 

667;  pectinati  in  left  auricle,  668,  in  right, 

665 
Musculo-cutaneous  nerve  of  arm,  541,  from 

peroneal,  563 
Musculo-spiral  nerve,  540 
Musculo-phrenic  artery,  369 
Musculus  accessorius  ad   sacro-lumbalem, 

245 
Mylo-hyoid  artery,  349  ;  groove,  63  ;  muscle, 

228  ;  nerve,  52o  ;  ridge,  62 
Myrtiform  fossa,  50 

Nails,  chemical  composition  of,  578 ;  lunula 
of,  577;  matrix  of,  577;  root  of,  577 

Nares,  anterior,  78,  posterior,  628,  septum 
^  of,  79,  584 

Nasal  angle,  50,  artery,  of  internal  maxil- 
lary, 350,  of  jphthalmic,  358,  of  septum, 
344  ;  bones,  49,  articulations  of,  50  ;  car- 
tilages, 584;  crest,  50;  duct,  600;  emi- 
nence, 34  ;  fossa',  78,  5m5  ;  arteries  of,  586  ; 
mucous  membrane  of,  585,  nerves  of,  5h6, 
veins  of,  586;  eroove,  49;  nerve,  618; 
nerves  from  MeckeYs  g,av\g\\ot\,5i^\  wolch^ 


Nasal  (continued). 

33;  process,  63 ;  spine,  33,  anterior,  54, 
posterior,  67;  venous  arch,  429 
Naso-maxillary  suture,  75 
NasO'palfttine  canal,  53  ;  nerve,  622 
Nates  of  brain,  499 

Neck,  glands  of,  456,  lymphatics  of,  457, 
muscles  of,  221 ;  triangle  of,  anterior,  351, 
posterior,  352,  veins  of,  431 
Nerve-oorpuaales,  468 
Nerves,  General  Anatomy  of^  468;  afferrat 
or  centripetal,  471 ;   cerebro-spinal,  469, 
composition  of,  469,  funiculi  of,  469.  neu- 
rilemma of,  469,  origin  of,  470,  appareut, 
470,  real,  470,  plexus  of,  469,  sheath  of, 
469,  structure,  469,  sulKlivision  of,  468^ 
termination  of,  469,  vessels  of,  469 ;  efie- 
rent    or   centrifugal,   471  ;   mixed,  506; 
motor,  471  ;  sensitive,  471  ;  s^nnal,  roots 
of,  533  ;  of  8|>ecial  sense,  506 
Nerves  or  Nerve,  Descriptive  Anatomy  of: 
abducens,  510;  accessory  obturator,  554, 
acromiales,  536;  anterior  crural,  554; 
auditory,  508, 614 ;  auricular,  posterior, 
513,  of  vagus,  530  ;  auricularis  magnus, 
536 ;    of   auriculo-temporal,    524 ;    of 
second  cervical,  536,  of  small  occipital, 
536 
of  brachial  plexus,  538 ;   buccal,  523,  of 

facial,  514 
cardiac,  568,  middle,  568,  inferior,  56S, 
superior,  568,  plexus,  568,  ixwterior, 
569,  of  pneumogastric,  531  ;  cavernous 
of  i>enis,  573;  cervical  anterior,  535, 
pcsterior,  537,  superficial,  5.16;  cervico- 
facial, 574;  chorda  tymi>ani,  513,  6l>9, 
ciliary,  long,  518,  short,  519;  circum- 
flex, 541 ;  claviculares,  536;  coccygeal, 
557,  cochlear,  614;  communicans'ooui, 
537,  peronei,  56 1  ;  of  Cotuiiuius,  bii ; 
cranial,  506;  crural  anterior,  554  ;  cuu- 
ueous  {see  that  heading). 
deep  palmar,  546;  deep  temporal,  5£3; 
dental  anterior,  520 ;  inferior,  524 ;  |i«)6- 
terior,  520;  descendens  noni,  516;  di- 
gastric from  facial,  514  ;  digital  (foot), 
562,  563,  plantar,  561.  (hand),  doreal, 
546,  547,  imlmar,  median,  545,  dorsal 
of  penis,  558 ;  dorsal  spinal,  548  ;  dur&i- 
lumbar,  550,  of  dura  mater,  479 
eighth  pair,  526  ;  of  eyeball,  597 
facial,  511  ;  of  femoral  artery,  552  ;  fifth, 

516;  fou  rth ,  609 ;  frontal,  517 
ganglionic  branch  of  nasal,  518;  gastric 
branches  of  vagus,  531;  genito-crunl. 
552 ;  glosso-pharyngeal,  526 ;  gluteal, 
inferior,  560,  superior,  558 ;  grtat  petro- 
sal, 522,  great  splanchnic,  5(»9  ;  gusta- 
tory, 524 
haemorrhoidal,  inferior,  558;  of  heart 
{see  Cardiac),  hepatic,  650 ;  hvpo-glos- 
sal,  514 
ilio-hypogastric,  551  ;  ilio-inguinal,  552  ; 
incisor,  525  ;  inferior  maxillary,  52:) ; 
infra-maxillary,  of  facial,  515;  infra- 
orbital of  facial,  515;  iufra-trnchlear, 
518  ;  inter-costal,  548 ;  intercost^^- 
humeral,  549;  interosseous,  anterior, 
543 ;  posterior,  648  ;  ischiadic,  great, 
560,  small,  558 


JNDEX. 


777 


Nerves  or  Nervb  (continued). 
Jacobson's,  528 

of  labyrinth,  614,  labial,  521 ;  lachrymal, 
517  ;  of  Lancisi,  492  ;  large,  caveruous, 
573  ;  laryngeal,  external,  530,  internal, 
630,  recurrent,  531,  superior,  530 ;  lesser 
splanchnic,  570 ;  lingual,  524,  of  fifth, 
524,   of   gioseo-pharyngeal,    528;  long 
cihary,  518;  long  thoracic,  540,  long 
saphenous,  555 ;    lumbar,  550 ;  lumbo- 
sacral, 550 
malar   branch  of  orbital  nerve,  520,  of 
facial,  514;  masseteric,  523  ;  maxillary 
inferior,  523, 8uperior,519;  median,  543; 
mental,  525  ;  middle  cardiac,  568 ;  mo- 
tor of  eye,  common,  608,  external,  610 ; 
musculo-cutaneous  of  arm,  641  ;  of  leg, 
563;  musculo-spiral,  546;  mylo-hyoid, 
625 
nasal,  of  ophthalmic,  518;  from  Meckel's 
ganglion,  522,  from  Vidian,  522 ;  naso- 
palatine, 522 ;  ninth,  514 
obturator,  552;  (esophageal,  631;  occipital, 
great,  638,  small,  636,  of  third  cervical, 
538,  of  facial,  614;  olfactory,  606 ;  oph- 
thalmic, 517;  optic,  507;  orbital  nerves, 
their  relation,  61 1,  in  cavernous  sinus, 
611,  in  orbit,  611,  in  sphenoidal  fissure, 
511 :  orbital  of  superior  maxillary,  519 
palatine,  anterior  or  large,  521,  external, 
521,  posterior  or  small,  621 ;  palmar- 
cutaneous,  of  median,  543,  ulnar,  646  ; 
pal^iebral,  621  ;   par  vagum,  629  ;  pa- 
thetic, 509;    perforans  Casserii,  541  ; 
perineal,  568,  superficial,  568;  peroneal, 
562;    petrosal,  superficial   external  or 
large,  512,  522,  small,  512 ;  pharyngeal 
of  pneumogastric,  530,  of  glosao-pha- 
ryngeal,  628 ;   of  sympathetic,  56/,  of 
Meckel's    ganglion,    523,    of    external 
laryngeal,  530 ;  phrenic,  637  ;  plantar, 
cutaneous,  661,  external,  662,  internal, 
661 ;  pneumogastric,  529 ;  popliteal  ex- 
ternal, 562,  internal,  560 ;  portio-dura, 
511  ;  portio   inter  duram   et  moUem, 
51 1  ;  portio  mollis,  508 ;  posterior  au- 
ricular, 513  ;  pterygoid,  523  ;  pterj'go- 
palatine,  523  ;   pudendal,  inferior,  660 ; 
pudic,  558 ;  pulmonary,  from  vagus,  531 
radial,    547  ;  recurrent    laryngeal,  631  ; 
recurrent    to    tentorium,    510;    renal 
splanchnic,  570  ;   respiratory  external, 
640,  internal,  537 
sacral,  666  ;  plexus,  557  ;  saphenous  long 
or  internal,  556,  short  or  external,  561 ; 
sciatic,  great,  560,  small,  568 ;    short 
ciliar}',    519;    sixth,    610;    small    ca- 
vernous,   573  ;    spheno-palatine,    620  ; 
spinal,    533,    spinal    accessory,    528  ; 
splanchnic,    great,    569,    small,    570; 
smallest,  670  ;   sternales,  636 ;    stylo- 
hyoid of  facial,  514;  subclavian,  540 ; 
suboccipital,  634,  posterior  branch  of, 
638  ;    subscapular,    541 ;    auperficialis 
colli,  536;  superior  cardiac,  568 ;  max- 
illary, 519 ;  supra-clavicular,  536,  supra- 
orbital,617,  supra-scapular,  540 ;  supra- 
trochlear,    517  ;     supra-maxillary     of 
facial,  614  ;  sympathetic,  564 
temporal  deep,  523,  of  facial,  614,  of  auri- 


culo-temporal,  524 ;  temporo-facial,514; 
temporo-malar,  519  ;  third,  or  motor 
oculi,  508  ;  thoracic  posterior,  5 10  ; 
anterior,  540  ;  thyro-hyoiti,  516;  tibial, 
anterior,  562,  posterior,  561  ;  of 
tongue,  583 ;  tonsillar,  528;  trifacial  or 
trigeminus,  516  ;  trochlear,  609 ;  tym- 
panic, of  glosso-pharyngeal,  62£^  609  ; 
of  facial,  513 
ulnar,  545;  uterine,  573 
vaginal,  573 ;  vagus,  529;  vestibular,  614 ; 

Vidian,  522 
of  Wrisberg,  542 
Nerve-corpuscles,  468 
Nervous  substance,  chemical  analysis,  466  ; 

layer  of  retina,  593 
Nervous  System,  General  Anatomy  of,  466  ; 
fibrous  nervous  matter,  466 ;  gangha,  468; 
grey  or  cineritious  substance,  467;  nerves, 
468;  subdivision  of,   468;  sympathetic, 
470,  564 ;  composition  of,  471, 561,  gelati- 
nous   fibres,    467,  tubular    fibres,  467; 
vesicular  nervous  matter,  466  ;  white  or 
medullary  substance,  466 
Nervi  nervorum,  470 
Nervus  cardiacus  magnus,  568,  minor,  568 ; 

superficialis  cordis,  568 
Neurilemma,  469,  of  cord,  470 
Nidus  hirudinis  of  cerebellum,  502 
Ninth  nerve,  514 
Nipple,  728 

Nodule  of  cerebellum,  502 
Noduli  Arantii,  667,  669 
Nose,  583  ;  arteries  of,  585  ;  bones  of,  49 ; 
cartilages  of,  684  ;  cartilage  of  septum  of, 
684  ;   foss89  of,  78,  585;   mucous  mem- 
brane of,  685  ;  muscles  of,  215;  nerves  of, 
586  ;  veins  of,  586 
Notch,  cotyloid,  123;  ethmoidal,  46;  inter- 
condyloid,  131;  nasal,  33;  pterygoid,  44  ; 
saoro-sciatic,  greater,   121 ;    lesser,  121  ; 
sigmoid,  66 ;  spheno-palatine,  59  ;  supra- 
orbital, 33  ;  supra-scapular,  95 
NucK,  canal  of,  717,  727 
Nummular  layer  of  retina,  693 
Nutritious  arterv  of  bono,  5 
Nymphse,  719  ;  lymphatics  of,  462 

Oblique  inguinal  hernia,  736,  coverings  of, 
736 ;  ligament,  183  ;  line  of  the  clavicle, 
90,  of  lower  jaw,  62,  of  radius,  108 

Obliquus  auris  muscle,  602 ;  extemus  abdo- 
minis, 249,  internus,  261 ;  inferior  capitis, 
248,  superior,  ai8 ;  inferior  oculi,  214, 
superior,  213 

Obturator  artery,  402,  peculiarities  of,  402, 
relation  of  to  femoral  ring,  744  ;  extemus 
muscle,  306,  internus,  305 ;  fascia,  758 , 
foramen,  133;  ligament  or  membrane, 
306 ;  nerve,  552,  accessory,  664 ;  veins, 
446 

Occipital  artery,  345 ;  bone,  26,  articulations 
of,  29,  attachment  of  muscles  to,  29,  de- 
velopment of,  29  ;  crests,  26 ;  protuber- 
ances, 26 ;  fosssB,  28  ;  1  vmphatic  glandn, 
455 ;  sinus,  436 ;  triangle,  363,  vein,  430 

Occipitalis,  major  nerve,  538,  minor,  536 

Occipito-atloid  articulation,  163;  occipito- 
axoid  articulation,  164  ;  occipito-frontalia, 
muscle,  209 
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Occiput,  arteries  of,  345 

Odontoid  ligaments,  104,  tubercle  for,  27  j 
process  of  axis,  1 1 

CEsophageal  arteries,  387;  branches  of 
vagus  nerve,  531;  glands,  C30;  opening 
of  diaphragm,  260  ;  plexus,  531 

(Esophagus,  (j28,  lymphatics  nf,  465,  struc- 
ture of,  629,  surgical  anatomy  of^  63i9 

Oesterleii,  on  supra-renal  capsules,  700 

Olecranon  process,  104 ;  fracture  ot  290 

Olfactory  bulb,  506;  foramina,  46;  nerve, 
506 

Olivary  bodies  of  medulla  oblongata,  482, 
483;  process,  41 

Omenta,  634 

Omentum,  gasti'o-colic,  634 ;  gastro-hopatic, 
634  ;  gastro-spleuic,  634,  great,  634, 
lesser,  632,  634  ;  sac  of,  633 

Omo-hyoid  muscle,  226 

Opening  of  aorta  in  left  ventricle,  669; 
aortic  in  diaphragm,  260 ;  caval  in  dia- 
phragm, 260,  of  coronary  sinus,  665 ;  of 
infenor  cava,  665;  left  auriculo-ventri- 
cular,  66*9;  cosophageal  in  diaphragm, 
260;  of  pulmonary  artery,  666,  veins, 
668  ;  right  auriculo-ventricular,  666 ; 
saphenous,  297, 741;  of  superior  cava,  665 

Opkration  for  club  foot,  310;  of  laryn- 
gotomy,  686,  of  laryngo-tracheotomy, 
685 ;  of  lithotomy,  755 ;  of  cesopha- 
gotomy,  629 ;  ot  staphyloraphy,  235  ; 
for  strabismus,  214 ;  tracheotomy,  686 
for  wry  neck,  225 

ligature  of  arteries  {See  Surgical  Anatomy 
of  each) 

Opercula  of  dental  grooves,  622 

Ophthalmic  artery,  356 ;  ganglion,  519  ; 
nerve,  517  ;  vein,  436 

Opponens  minimi  digiti  muscle,  287  ;  poUi- 
cirt  mu<<ole,  284 

Optic  commissure,  508;  foramen,  41,  69; 
groove,  41 ;  lobes.  499;  nerve,  507;  intcr- 
retinal  fibres,  470  ;  thalami,  497  ;  tract, 
507 

Ora  scrrata,  592 

Orbicular  bone,  607 ;  ligament,  1H2 

Orbicularis  oris  muscle,  217;  i>ali)ebrarum, 
211 

Orbit,  77  ;  arteries  of,  356 ;  muscles  of,  212; 
relation  of  nerves  in,  511 

Orbital  artery,  349  ;  foramina,  43 ;  nerve, 
519  ;  process  of  malar,  56,  of  palate,  58 

Organic  constituent  of  bone,  1 

Orifice,  oesophageal  of  stomach,  635;  pyloric 
of  stomaen,  035 

Os  calcis,  141,  development  of,  14*^;  hyoides, 
80;  innominatum,  118,  development  of, 
123;  magnum  of  carpus,  114;  orbiculare, 
607;  planum,  46 

Os  uteri,  722 

Ossa  triquetra,  48 

Ossicula,  007;  ligaments  of^  607 

Ossification,  period  of,  7 ;   of  bone,  7 ;  of 
spine,  progress  in,  17 
intra-cartilagiaous,  7 
iiitra-meuibranous,  7 

Osteo-dentiuu,  f)21 

Osteology,  I 

Ostium  atnlominale  of  Fallopian  tul>e,  724; 
ulerimun,  722;  u\,ev\  vntetiwxw,";'!^ 


Otic  ganglion,  025 

Otoliths,  614 

Outlet  of  pelvis,  126 

Ovarian  arteries,  396;  plexus  of  nerves,  571; 
veins,  417 

Ovary,  724;  corpus  luteum  of,  72R;  Graafian 
vesicles  of,  725 ;  ligament  of,  727 ;  lym- 
phatics of,  463  ;  nerves  of^  727;  ovisacs 
of,  725 ;  shape,  itositioo,  aud  dimensions. 
725 ;  situation  in  fcDtus,  727 ;  stroma  of, 
725 ;  tunica  albuginea  of,  725 ;  vessels  of, 
727 

Ovica^MuIe  of  Graafian  vesicle,  726 

Oviducts,  724 

Ovisacs  of  ovary,  725 

OvulaofNaboth,723 

Ovum,  726 

discharge  of,  726 
discus  proligens  of,  726 
germinal  spot  of,  726 
germinal  vesicle  of,  726 
vitelline  membrane  of,  726 
yelk  of,  726 
zona  pellucida  of,  720 


Pacchionian  depressions,  30 ;  glands  of,  47* 

Palatal  glands,  625 

Palate,  arches  of,  624 ;  hard,  624;  soft,  624; 
bone,  57;  articulations  of,  59;  attachment 
of  muscles  to,  59 ;  development  of^  59 ; 
turbinated  crests  of,  57;  vertical  plate  <if, 
57;  horizontal  plate  of,  57;  orbital  pro- 
cess of,  58 ;  process  of  superior  maxillary, 
53 ;  sphenoidal  process  of^  59 ;  musclei 
of,  232 

Palatine  artery,  ascending,  344,  descending 
350,  posterior,  350 ;  canal,  anterior,  .VJ, 
posterior,  57,  aqcessory,  57;  fossa,  ante- 
rior, 53  ;  nerves.  521 ;  process  of  su|»erior 
maxillary,  53  ;  veins,  inferior,  430 

Palato-glossus  muscle,  230;  pharyngeu.%  2:J4 

Palmar  arch,  deep,  3h<»,  superficial,  3'<3 :  cu- 
taneous nerve,  543;  fascia,  284;  interossei 
arteries,  382;  nerve,  deep  of  ulnar,  546, 
superficial,  546 ;  veins,  439 

Palmaris  brevis  muscle,  286 ;  longus  muscle, 
275 

Palpebrae,  597 

PaliMjbnil  arteries,  357 ;  cartilages,  597 :  fis- 
sures, 597;  folds  of  conjunctiva,  599 ;  liga- 
ment, 598;  muscles,  211;  veins,  inferior, 
430,  suiMjrior,  430 

Pampiniform  plexus  of  veins,  447,  712,  727 

Pancreas,  054;  structure  of,  656;  lympha- 
tics of,  464;  vessels  and  nerves  of,*6.V> 

Pancreatic  arteries,  393 ;  duct,  655 ;  plexus 
of  nerx'es,  571;  veins,  448 

Pancreatica  magna  arter)',  393 

Pancreatico-duodcnal  artery,  392,  inferior, 
393;  vein,  448;  plexus  of  nerves,  ."471 

P&pilla  lachr}'malis,  597,  600 

Papilte  of  tooth,  021 ;  couic»  et  filiformea. 
581;  conjunctival,  599;  fungiformes 
(mediae),  581;  of  kidney,  697;  maximae 
(circum vallate),  581;  of  skin,  575;  of 
tongue,  581 

Papillary  stage  of  development  of  toetb. 
621 

Pm  va^urn.)  529 
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Parietal  bones,  29  ;  articulations  of,  31 ; 
attachment  of  muscles  to,  31 ;  develop- 
ment o^  31 ;  eminence,  30  ;  foramen,  30 

Parotid  duct,  626;    gland,  625;   accessory  j 
portion  of,  626 ;  nerves  of,  626  ;  vessels 
of,  626 ;  lymphatic  glands,  455 ;  veins, 
430 

Patella,  133;  articulations  of;  134;  attach- 
ment of  muscles  to,  134;  development  of, 
134;  fracture  of,  324 

Pecquet,  reservoir  of,  454 

Pectineus  muscle,  300 

Pectiniform  septum,  709 

Pectoral  region,  dissection  of,  262 

Pectoralis  major,  263,  minor,  264 

Peculiar  dorsal  vertebrae,  13 

Peculiarities  of  clavicle,  92  ;  of  sacrum,  21 ; 
of  arteries  {see  each  artery). 

Pedicles  of  a  vertebra,  9 

Peduncles  of  cerebellum,  503 ;  of  cerebrum, 
500 ;  of  corpus  callosum,  488 ;  of  pineal 
glund,  499 

Pelvic  fascia,  757;  parietal  or  obturator 
layer,  758 ;  visceral  layer,  758 ;  plexus, 
672 

Pelvis,  124,  700;  arteries  of,  399;  articula- 
tions of,  173;  axes  of,  126;  boundaries  of, 
126;  brim  of,  125;  cavity  of,  126;  diame- 
ters of,  125;  false,  124;  inlet  of,  125;  liga- 
ments of,  173;  lymphatics  of,  461;  male 
and  female,  differences  of,  lid7;  outlet  of, 
126;  position  of,  126;  position  of  viscera 
at  outlet  of,  754;  true,  124;  of  kidney, 
698 

Penis,  708  ;■  arteries  of,  710;  body  of,  708; 
corpora  cavernosa,  70U;  corpus  spongio- 
sum, 709 ;  dorsal  artery  of,  404 ;  dorsal 
vein  of,  446 ;  nerve  of,  558 ;  suspensory 
ligament,  709;  lymphatics  of,  461,  710; 
muscles  of,  751 ;  nerves  of,  710;  prepuce 
of,  708  ;  root  of,  708 

Penniform  muscle,  205 

Perforans  Casserii  nerve,  541 

Perforated  space,  anterior,  489,  posterior, 
490 

Perforating  arteries,  of  hand,  382 ;  from 
mammary  artery,  369 ;  from  plantar,  423 ; 
from  profunda,  413 

Pericardiac  arteries.  369,  387 

Pericardium,  relations  of,  661 ;  structure  of, 
662 ;  fibrous  layer  of,  662 ;  serous  layer, 
of,  662 ;  vessels  of,  663 

Perilymph,  612 

Periuseal  artery,  superficial,  404,  transverse, 
404 ;  fascia,  deep,  752,  superficial,  749  ; 
nerve,  558,  superficial,  558 

Perinseura,  749 ;  abnormal  course  of  arteries 
in,  767 ;  deep  boundaries  of,  749 ;  lym- 
phatics of,  401 ;  muscles  of,  750;  surgical 
anatomy  of,  749 

Period  of  ossification,  7 

Periosteum,  6;  of  teeth,  617 

Peritoneum,  lesser  cavity  of,  633 ;  ligaments 
of,  634 ;  mesenteries  of,  634 ;  omenta  of, 
634 ;  reflections  traced,  632 

Permanent  cartilage,  150  ;  teeth,  617 

Peroneal  artery,  422,  anterior,  423,  peculi- 
arities of,  422  ;  nerve,  562  ;  veins,  445 

Peroneujs,  brevis  muscle,  316;  lougus,  315-; 
tertius,  310 


Perpendicular  plate  of  ethmoid,  45 

Pes  accessorius,  495 ;  hippocampi,  495 

Petit,  canal  of,  696 

Petro-occipital  suture,  66 

Petro-sphenoidal  suture,  66 

Petrosal  nerve,  superficial  or  lai^e,  from 
Vidian^  522,  external,  522,  small,  512; 
sinus,  inferior,  437,  superior,  437 

Petrous  ganglion,  527;  portion  of  temporal 
booe,  37 

Payer's  glands,  641 

Phalanges,  hand,  116,  articulations  of;  116, 
189,  development  of,  118;  foot,  147,  articu- 
lations of,  147,  203,  development  of,  148 

Pharyngeal  aponeurosis,  628;  artery,  as- 
cending, 346 ;  ganglion,  567;  glands,  628; 
nerve,  from  external  laryngeal,  530,  from 
glosso-pharyngeal,  528,  from  Meckel's 
ganglion,  523,  from  sympathetic,  567, 
from  vajgus,  530;  plexus  of  nerves,  528, 
567;  spine,  27;  vein,  432 

Pharynx,  627;  aponeurosis  of,  628;  arteries 
of,  346 ;  mucous  membrane  of;  628 ;  mus- 
cles of,  231 

Phlebolites,  446 

Phrenic  arteries,  397;  nerve,  637;  plexus 
of  nerves,  570 ;  veins,  447 

Pia-mater,  of  brain,  480;  of  cord,  472;  testis, 
713 

Pigment  of  iris,  592 

Pigmentary  layer  of  choroid,  690 

Pillars  of  external  abdominal  ring,  732 ;  of 
diaphragm,  259;  of  lauces,  624;  of  fornix, 
497 

Pineal  gland,  499  ;  peduncles  o^  499 

Pinna  of  ear,  600 ;  ligaments  of,  601 ;  mus- 
cles of,  602 ;  nerves  of,  603 ;  vessels  of, 
603 

Pisiform  bone,  112 

Pituitary  body,  490 ;  fossa,  41 ;  membrane, 
585 

Placenta,  uses  of,  673 

Plantar  artery,  external,  423,  internal,  423 ; 
fascia,  317;  ligaments,  200;  cutaineous 
nerve,  661;  nerve,  external,  562,  internal, 
561;  veins,  external,  445,  internal,  445 

Plantaris  muscle,  312 

Plat^sma  myoides,  222 

Pleura,  687 ;  cavity  of;  687 ;  costalis,  687 ; 
pulmonalis,  687;  reflections  of,  traced, 
687 ;  vessels  and  nerves  of,  688 

Pleuras,  687 

Pli':xu8  op  Nerves,  469;  aortic,  571;  bra- 
chial, 638;  cardiac,  deep,  668,  superficial, 
569,  carotid,  566,  external,  567;  cavernous, 
666;  cerebral,  567;  cervical,  535,  poste- 
rior, 538;  coeliac,  671;  colic,  left,  671, 
middle,  571,  right,  671;  coronary,  ante- 
rior, 569,  posterior,  569;  cystic,  671;  dia- 
phragmatic, 570;  epigastric  or  solar,  570; 
facial,  667;  gastric,  671;  gastro-duodenal, 
671;  gastro-epiploic,  571,  left,  571;  great 
cardiac,  568;  ha3morrhoidal,  superior,  571, 
inferior,  672 ;  hepatic,  571 ;  hypogastric, 
672,  inferior,  572;  ilco-colic,  671;  infra- 
orbital, 521;  lumbar,  650;  meningeal,  567; 
mesenteric,  inferior,  571,  superior,  571 ; 
cesophageal,  531;  ovarian,  571;  ophthal- 
mic, 567;  pancreatic,  571;  pancreatico- 
duodenal, 671;  patellae,  566;  pharY<^^^^ 
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Plexus  op  Nerves  (continued). 

629,  567;  phrenic,  570;    prostatic,  573; 
pulmonary,  anterior,  531,  posterior,  631; 
pyloric,  i)?! ;  renal,  570  ;  tnu^rH,  557;  sig- 
moid, 571;  solar,  570;   Bpermatic,  671; 
splenic   571;    suiierficial    cardiac,    669; 
supra-renal,  570;  tonsillar^  528;  tympa- 
nic, 528, 609;  vaginal,  673;  vertebral,  563; 
vesical,  672 
Plexus  op  Veins  {sre  Veins). 
Plica  semilunaris,  599 
Pneumogastric  lobule  of  cerebellum,  502 
Pneumo^astrio  nerve,  529 
Points  ot  ossification,  6 
Pomum  Adami,  675 
Pons  hepatis,  648 ;  Tarini,  490 
Pons  Varolii,  485 

Popliteal  artery,  414:    branches  of,   416; 
peculiarities  of,  415;  surgical  anatomy  of, 
415;  lymphatic  glands,  459;  nerve,  ex- 
ternal, 562,   internal,  560;    space,  414; 
vein,  445 
Popliteus  muscle,  313 
Pores  of  the  skin,  579 
Portal  canals,  650 ;  fissure,  649 ;  vein,  448, 

660,  652,  673 
Portio  dura  of  seventh  nerve,  611;  mollis, 

508;  inter  duram  et  mollem,  511 
Porus  opticus  of  sclerotic,  588 
Posterior  (see  tinder  each  separate  head). 
Pott's  fracture,  3i5 
Pouches  laryngeal,  680 
Poupart's  ligament,  250,  732,  742 
Prepuce,  708 
Preputium  clitoridis,  719 
Princeps  cerviois  artery,  345;  pollicis  artery, 

381 
Pbocesseb  or  Process,  acromian,  96;  alveo- 
lar, 53 ;  angular,  external,  33,  internal, 
33;  auditory,  38 
basilar,  27 

clinoid,  anterior,  43,  middle,  41,  posterior, 
41;    cochleariform,  606;    condyloid  of 
lower  jaw,  63 ;  coracoid,  96 ;  coronoid 
of  lower  jaw,  63 ;  of  ulna,  104 
ethmoidal  of  inferior  turbinated,  60 
frontal  of  malar,  55 
hamular,  of  cochlea,  612,  of  lachrymal,  55, 

of  sphenoid,  44 ;  of  helix,  601 
nf  Ingrassias,  43 
jugular,  27 

lachrymal  of  inferior  turbinated  bone,  59 
malar,  53  ;  mastoid,  37 ;  maxillary  of  in- 
ferior turbinated,  60,  of  malar  bone,  66; 
mental,  61 
nasal,  53 

odontoid   of  axis,    12;     olecranon,   104; 
olivary,   41  ;   orbital  of  malar,  56,  of 
palate,  58 
palate,  57 ;  palatine  of  superior  maxillary, 
53 ;    pterygoid  of  palate  bone,  58,  of 
sphenoid,  44 
sphenoidal  of  palate,  58  ;  spinous  of  tibia, 
135,  of  ilium,  121,  of  sphenoid,  43;  sty- 
loid of  temporal,  39  ;  of  ulna,  105 ;   of 
radius,  lOS ;  sui>erior  vermiform  of  cere- 
bellum, 501 
unciform,  1 1 4,  of  ethmoid,  46 
vaginal  of  sphenoid,  42,  of  temporal,  39 
zyiiomatic,  ^(> 


Processes  ciliary,  590 

Processus  ad  meduUam,  503 ;  ad  pontexn, 

504;  brevia  of  mimeus,  607;  cocbleari- 

formis,  39,  606 ;  e  cerebellu  ad  tester 

603 ;  gracilis  of  malleus,  607 
Profunda  cei  vicis  arterj-,  369  ;  femoris  a^ 

tery,  412,  vein,  445 ;  inferior  artery  of  arm, 

37b,  superior,  378 
Promontory  of  ty  m|)anum,605 ;  of  sacrum,  18 
Pronator  quadratus  muscle,  277;  radii  teres 

muscle,  274 
Prostate  gland,  707,  lobes  of,  707 ;  levator 

muscle  of,  707,  750;  lymphAtics  of,  463; 

surgical  anatomy  of,  754;     vessels  and 

nerves  of,  '#08 
Prostatic  plexus  of  nerves,  573;    of  vein^ 

446;  portion  of  urethra,  704 ;  fluid,  7U8; 

sinus,  705 
Protuberance,  occipital,  external,  26;  inte^ 

nal,  27 
Psoas  magnus  muscle,  293,  parvus,  294 
Pterygo-maxillary  fissure,  75,  ligament,  S18 
Pterygo-palatine  artery,  350,  cai^  42,  nerve, 

523 
Pterygoid  arteries,  349;  muscles,  220;  fossa 

of  sphenoid,  44,  of  lower  jaw,  63 :  nerve, 

523;    notch,  44;   plexus  of  veins,  430; 

process  of  palate  bone,  58  ;  processes  of 

sphenoid,  44;  ridge,  43 
Pubes,  122 ;  angle  of,  122 ;   crest   of,  122; 

spine  of,  122;  symphysis  of,  122. 174 
Pubic  arch,  126  ;  articulations  of,  174 ;  por- 
tion of  fascia  lata,  297 
Pubo-prostatic  ligaments,  702 
Pudendum,  718 
Pudic  artery,  in  male,  403,  peculiarities  di 

403,  in  female,  404  ;  accessory,  4C3;  deep 

external,  412;   superficial  external,  4li; 

nerve,  558 ;  vein,  external,  444,  internal, 

445 
Pulmonary  artery,  424,  692,  opening  of;  in 

right    ventricle,    666;    capillaries,    693; 

nerves  from   vagus,  631  ;   sinuses,  667; 

veins,  426,  450,  692,  openings  of,  in  left 

auricle,  668 
Pun  eta  vasculosa,  491  :  lachrymal  ia,  600 
Pulp  cavity  of  tooth,  619 ;  of  spleen,  657 ; 

of  teeth,  develo{)ment  of,  623 
Pupil  of  eye,  591 ;  membrane  of,  592 
Pyloric  artery,  391,  inferior,  391 ;  plexus.  571 
Pylorus,  637 
Pyramid  in  vestibule,  610 ;  of  cerebellain, 

502 ;  of  thyroid  gland,  693 ;  of  tympanum, 

605 
Pyramidalis  muscle,  256;  nasi,  215 
Pyramids,  anterior,  482,  decussation  of.  A8i, 

IH>sterior,  482  ;  of  Ferreiu,  698 ;    of  M«I- 

pighi,  697  ;  of  the  spine,  23 
Pyriformis  muscle,  304 

Quadriceps  extensor  cruris  muscle,  298 
Quadratus  femoris  muscle,  306;  lumbomm, 

256 ;  meuti,  217 
Quadrigeminal  bodies,  499 

Radial  artery,  379;  branches  of,  381 ;  pecu- 
liarities of,  380 ;  Bui^cal  anatomy  ct, 
3M) ;  lymphatic  glands,  455  ;  nerve,  547 ; 
recurrent  artery,  381  ;  region,  muscleit  oC 
278  ;  vein,  438 
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Badialis  indicis  artery,  382 
Kadiating  fibres  of  retina,  593 
Radio-carpal  articulation,  185 
Radio-ulnar  articulations,  inferior,  183,  mid- 
dle, 183,  superior,  182 
Badius,  107,  articulations  of,  109;  develop- 
nient  of,  109,  fracture  of,  291 ;  grooves  m 
lower  end  of,  108;  muscles  attached  to, 
109  ;  oblique  line  of,  108  ;  sigmoid  cavity 
of,  108;    tul)ero8ity  of,  107;   and  ulna, 
fracture  of,  291 
Rami  of  the  lower  jaw,  63 
Ramus  of  ischium,  122  ;  of  pubes,  122 
Rauiiie  artery,  342  ;  vein,  430 
Raphe  of  corpus  callosum,  492 ;  of  palate, 

624  ;  of  perineeum,  749  ;  of  tongue,  581 
Receptaculi  arterise,  356 
Receptaculum  chyli,  454 
Recto-uterine  ligaments,  722 
Recto- vesical  fascia,  758;    fold,  peritoneal, 

703 
Rectum,  relations  of,  male,  644,  female,  721 ; 
folds  of,  646;   lymphatics  of,  463;  sur- 
gical anatomy  of,  646 
Rectus    abdominis,    255;    capitis    anticus 
major,  235,  minor,  235 ;  posticus  major, 
248,  minor,  248 ;  lateralis,  235 ;  femoris 
muscle,  298 ;    oculi,   intemus,  superior, 
inferior,    and    external,    213;    sternalis, 
264 
Recurrent  artery,  interosseous,  385 ;  radial, 
381  ;    tibial,   419 ;    ulnar,  anterior,   384, 
posterior,    384 ;    laryngeal    nerve,    531  ; 
nerves  to  tentorium,  510 
Region,  abdominal,  249 ;  acromial,  muscles 
of,  267,  auricular,  210 
back,  muscles  of,  237,  brachial,  anterior, 

274,  posterior,  280 
cervical,  superficial  muscles  of,  222 
diaphragmatic,  258 

epicranial,  muscles  of,  208;  epigastric,  631 
femoi-al,  muscles  of,  anterior,  295,  internal, 
300,  posterior,  307,  fibular,  315;  foot, 
dorsum  of,  318,  sole  of,  318 
gluteal,  muscles  of,  302 ;  groin,  730 
uf  hand,  muscles  of,  284 ;  humeral,  ante- 
rior, 270,  posterior,  272;  hypochondriac, 
631;  hypogastric,  631 
iliac,  muscles  of,  293,  infra-hyoid,  225; 
inguinal,  730;  inter-maxillary,  muscles 
of,  217  ;  ischio-rectal,  747 
laiyngo-tracheal,  surgical  anatomy  of,  685; 

lingual,  muscles  o^  229 ;  liunl>ar,  631 
maxillary,  muscles  of,  inferior,  215;  supe- 
rior, 216 
nasal,  muscles  of,  215 
orbital,  muscles  of,  212 
palatal,  muscles  of,  232,  palpebral,  211 ; 
perinsBum,  750,  pharyngeal,  muscles  of, 
231  ;  popliteal,  414  ;  pterygo-naarillary 
muscles  of,  220 
radial,  muscles  of,  278 
scapular,  muscles  of,  anterior,  267,  poste- 
rior, 268  ;  Scarpa's  triangle,  408,  supra- 
hyoid, muscles  of,  227 
temporo-maxillary,  muscles  of,  218,  tho- 
racic,  256,   anterior,  2r.3,  lateral,  266, 
tibio-fibular,   anterior,    309,   posterior, 
311 
umbilical,  631 


Region  (continued). 
vertebral,  muscles  of,  anterior,  235,  lateral, 
236 

Regions  of  abdomen,  631 

Reil,  island  of,  489 

Renal  artery,  396,  698 ;  plexus,  570 ;  veins, 
447,  698 

Reservoir  of  thymus,  694 

RiSPfBAnoK,  organs  of,  689,  muscles  of, 
256 

Respiratory  nerve  of  Bell,  external,  540, 
internal,  537 

Restiform  bodies  of  medulla  oblongata,  482, 
483 

Rete  mucosum  of  skin,  576 ;  testis,  710 

Reticular  cartilage,  151 

Retina,  592,  arteria  centralis  of,  359,  594; 
fovea  centralis  of,  593  ;  limbus  luteus  of, 
593;  membraualimitansof,  594;  nervous 
layer  of,  593;  nummular  layer  of,  593; 
radiating  fibres  of,  594 

Retinacula  of  ileo-ca^cal  valve,  643 

Retrahens  aurem  muscle,  21 1 

Rhomboid  impression,  91 ;  ligament,  177 

Rhomboideus,  215,  major,  241,  minor,  241 

Ribs,  85  ;  angle  of,  86 ;  articulations  of,  166; 
attachment  of  muscles  to,  89 ;  develop- 
ment of,  87;  false,  85;  floating,  85;  head 
of,  86;  ligaments  of,  166;  neck  of,  86; 
peculiar,  87  ;  true,  85  ;  tuberosity  of,  86 ; 
vertebral,  85;  vertebro-costai,  85;  ver- 
tebro-sternal,  85 

Rickets,  2 

Ridge,  internal  occipital,  27;  mylo-hyoidean, 
62;  Pterygoid,  43;  superciliary,  32;  tem- 
poral, 36,  73 

Rima  glottidis,  679 

Ring,  abdominal,  external,  250,  732,  internal, 
735;  femoral  or  crurai,  743;  fibrous  of 
heart,  669 

Risorius  muscle,  218 

Rolando,  tubercle  of,  484 

Root  of  lung,  690 

Roots  of  spinal  nerves,  533;  of  teeth,  617; 
of  zygomatic  process,  36 

Rostrum  of  sphenoid  bone,  42;  of  corpus 
callosum,  492 

Rotation,  156 

Rotatores  spines  muscles,  247 

Round  ligaments  of  uterus,  727 ;  relation  of 
to  femoral  ring,  744;  of  liver,  648 

Rugte  of  stomach,  638 ;  of  vagina,  721 

Rupture  of  urethra,  course  taken  by  urine 
in,  750 

Sac,  lachrymal,  600 ;  of  omentum,  633 

Saccule  of  vestibule,  613 

Sacculua  laryngis,  680 

Sacra-media  artery,  397 

Saci-al  arteries,  lateral,  406;  canal,  21 ;  cop- 

nua,    20;    foramina,    19;    ganglia,    672; 

lymphatic    glands,    461 ;     nerves,    556: 

plexus,  557 ;  vein,  lateral,  446,  middle,  446 
Sacro-coccygeal  ligaments,  174 
Sacro-iliac  articulation,  1 73 
Sacro-hnnbalis  muscle,  245 
Sacro-sciatic   foi-ameu,    greater,    121,    172, 

lesser,  121,  173;   ligaments,  173;  notch, 

greater,  121,  lesser,  121 
Sacro-vertebral  angle,  Iti 
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Sacrum,  18,  articulations  of,  22,  attachment 
of  muscles  to,  22,  development  of,  22, 
peculiarities  of,  21,  structure  of,  21 

Sacs,  dental,  623 

Sagittal  suture,  65 

Salivary  glands,  625,  structure  of,  627 

Santorini,  cartilages  of;  677 

Saphenous  nerve,  long  or  internal,  555,  short, 
561 ;  opening,  297,  741 ;  vein,  external  or 
short,  444,  internal  or  long,  444,  738 

Sarcolemma,  204 

Sarcous  elements  of  muscle,  204 

Sartorius  muscle,  297 

Scala  tympaiii  of  cochlea,  612 ;  vestibuli  of 
cochlea,  612 

Scalee  of  cochlea,  612 

Scaleuus  anticus,  236 '.  mcdius,  237 ;  pos- 
ticus, 237 

Scaphoid  bone,  hand,  110,  foot,  144;  fossa 
of  sphenoid,  44 

Scapula,  92;  articulations  of,  97;  attachment 
of  muscles  to,  97 ;  development  of,  96 ; 
dorsum  of,  93;  glenoid  cavity  of,  96; 
head  of,  96 ;  ligaments  of,  179 ;  muscles 
of,  267 ;  spine  of,  94 ;  venter  of,  92 

Scapular  artery,  posterior,  368,  supra,  367; 
region,  muscles  of,  anterior,  207,  posterior, 
268 ;  veins,  439 

Scapulo-clavicular  articulation,  1 77 

Scarfskin,  576 

Scarpa's  triangle,  408 

Schindylesis,  154 

Schneiderian  membrane,  585 

Schreger's  analy.sis  of  bone,  2 

Schwann,  white  substance  of,  467 

Sclerotic,  587 

Sciatic  artery,  404;  nerve,  greater,  560, 
lesser,  558  ;  veins,  446 

Scrotal  hernia,  737 

Scrotum,  711 ;  dartos  of,  711  ;  lymphatics 
of,  711  ;  nerves  of,  711  ;  septum  of,  711  ; 
vessels  of,  711 

Sebaceous  glands,  579 

Sella  turcica,  41,  68 

Semen,  716;  liquor  seminis  of,  716;  semi- 
nal granules  of,  716  ;  spermato/.oa  of,  716 

Semicircular  canals,  (JIO;  membranous,  609 

Semilunar  bone,  110;  cartilages  of  knee,  1 94; 
ganglion  of  fifth  nerve,  517  ;  of  abdomenf 
670 ;  valves  aortic,  669  :  pulmonic,  667 

Semimembrai.osus  muscle,  308 

Seminal  granules,  716  ;  ducts,  716  ;  vesicles, 
715 

Seminiferous  tubes,  714 

SemiHpinalis  muscle,  ^46 

Semitendinosus  muscle,  307 

Senac,  on  stmcture  of  heart's  valves.  666 

Sknses,  organs  of  the,  574 

Separation  of  epiphyses,  8 

Septum    auricularum,    665,    668 ;    crurale, 


scroti,  711  ;  subarachnoid,  473  ;  of  tongue, 

/>h2 ;   vcntriculorum,  666 
Septum  between  bronchi,  684 
Serratus    uiagnu.s,    '2liG;    posticus   inferior, 

i42 ;  superior,  :i42 
Sesamoid  bones,  14'.) 
Seventh  nerve,  508,  511 


Shaft  of  a  bone,  its  atmctare,  3 

Sheath  of  arteries,  328 ;  of  muscles,  205 ;  of 
nerves,  469  ;  femoral  or  crural,  742 ;  of 
rectus  muscle,  255 

Short  bones,  3 

Shoulder  joint,  179  ;  muscles  of  ,267  ;  vesseb 
and  nerves  of,  179 

Sigmoid  artery,  396;  cavity,  greater  and 
lesser  of  ulna,  104,  of  radius,  106  ;  flexure 
of  colon,  644;  meso-coloD,  635  ;  notch  of 
lower  jaw,  65 

Simon,  on  supra-renal  capsules,  700 

Sinuses,  cranial,  32,  427,  434  ;  confluence  of 
the,  434  ;  cavernous,  436  ;  circular.  436 ; 
lateral,  435  ;  longitudinal  inferior,  43a, 
sujperior,  434;  occipital,  435;  ]>etro«L 
inferior,  437,  superior,  437 ;  straight, 
435  ;  transverse,  437 

Sinuses  of  nose,  32;  ethmoidal,  46;  frontal, 
34  ;  maxillary,  52;  sphenoidal,  41 

Sinuses  of  Valsalva,  aortic  669 ;  pulmonarv, 
667 

Sinuses  of  heart,  of  right  auricle,  664,  of  left, 
667 ;  of  coronary  vein,  450,  665 

Sinus  circularis  iriilis,  592 

Sinus  of  jugular  vein,  432 

Sinus  of  kidney,  696 

Sinus  pocularis,  705 

Sinus  prostaticus,  705 

Sixth  nerve,  510 

Skeleton.  1,  its  numlier  of  pieces,  8 

Skix,  General  Anatomt/  of,  574 ;  appendages 
of,  577 ;  areola}  of,  575 ;  colour  of.  it* 
origin,  577  ;  coriwm  of,  575 ;  cuticle  of, 
576  ;  derma,  or  true  skin.  574  ;  epidermis 
of,  570 ;  furrows  of,  576 ;  hairs,  57^ : 
muscular  fibres  of  575 ;  nails,  577 :  nerves 
of,  577  ;  papillary  layer  of.  575 :  rt-te- 
mucosum  of,  576 ;  sebaceous  glands  i>£ 
570;  sudoriferous,  or  sweat-glands  of. 
579 ;  tactile  corpuscles  of,  576 ;  vessils 
of,  577 

Skull,  25,  67  ;  anterior  region.  75  ;  ba.se  of. 
external  surface,  70,  internal  surface.  CI : 
fo.ssa  of,  anterior,  67,  middle,  69,  potteri^-r. 
70 ;  lateral  region  of,  73  ;  tables  of,  3 ; 
vertex  of  67  ;  vitreous  table  of,  3 

Slender  lobe  of  oereK'Uum,  503 

Small  inte!<tine,  cellular  coat  of.  64^ > ;  mu- 
cous coat  of.  640  ;  muscular  coat  ot  64*  > : 
serous  coat  of.  640 ;  simple  follicle.-s.  641 : 
valvula)  conniventes.  640  ;  villi  of.  f»4l 

Small  intestines,  639;  duodenum,  (>{9; 
ileum,  640 ;  jejunum,  640 

Socia  i)arotidis,  626 

Soemmering,  foramen  of,  593 

Soft  palate,  6*24  ;  aponeurosis  of,  6  25  ;  arches 
or  pillars  of,  624 :  muscles  of.  232  ;  struc- 
ture of,  624 

Solar  plexus,  570 

Sole  of  foot,  muscles  of,  first  layer.  31 S, 
second  layer,  3i(»,  third  layer,  321 

Soleus  muscle,  31*2 

Solitary  glands,  641 

Space,  anterior  perforated.  489 ;  axillnry. 
369  ;  intercostal,  85  :  popliteaL  414  ;  pos- 
terior perforated,  490 

Spaces,  llavei"sian,  0 

Spkrmatic  artkry,  396.  712;  canal.  734; 
cot^k-^ "  V-l,  arteries  of,  712,  course  of,  712. 
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Spermatic  Artkry  (continued). 

lymphatics  of,  712;  nerves  of,  712,  rela- 
tion to  femoral  ring,  743;  relations  of  in 
inguinal  canal,  712,  734,  veins  of,  712; 
fascia,  external,  2oO,  732  ;  plexixs  of  nerves,, 
571.  of  veins,  444;  veins,  447,  712 

Spermatozoa,  716 

Spheno-maxillary  fissare,  75.  foasa,  75 

Spheno-palatine  artery,  35<>;  foramen,  59; 
ganglion,  521 ;  nerves,  r>iO;  notch,  69 

Sphetio-parietal  suture,  titJ 

Sphennid  bone,  40,  articulations  of,  45,  at- 
tacbment  of  muscles  to,  48,  development 
of,  44,  grt*ater  wing^5  of,  42,  lesser  wings 
of,  43,  pterygoid  processes  of,  44,  spinous 
prcK'esa  of,  42,  vuginal  proce-sses  of,  42 

Spnenoidal  tisaure,  43  ;  nerves  in,  5 1 1  ;  pro- 
cess of  palate,  o8 ;  sinuses,  41  ;  spongj^ 
bones,  4^*5 

Sphincter  muscle  of  bla«.lder,  703;  of  rectum, 
external,  748,  internal,  748;  of  vagina, 
752 

Spinal  arteries,  anterior,  365,  lateral,  365, 
posterior,  366,  medium.  365 

Spinal  Cord,  473,  arachnoid  of,  472„  ar- 
rangeraeot  of  grey  and  white  matter  in, 
475,  central  cauiU  of^  477,  centnU  liga- 
ment of  473,  columns  of,  474,  dura  mater 
of,  471,  fissures  of,  474,  fujtal  peculiarity 
of,  473,  grey  commissure  of,  475,  internal 
strtjctuie  of,  475,  ligamentum  denticu- 
latum  of,  473,  membranes  of,  471,  neuri- 
lemma of,  473,  pia  mater  of,  472,  sections 
of,  475,  white  coDomiaiiure  of,  475,  ixrhite 
matter  of,  475 

Spinal  nerves,  533,  arrangement  into  groups, 
533,  branches  of,  anterior,  533,  posterior, 
533,  ganglia  of,  533,  origin  of  roots,  ante- 
rior, 533,  i>03terior,  533 

Spinal  veins,  442,  longitudinal  anterior  442, 
posterior,  442 

Spinal  accessory  nerve,  628 

Spinalis  cervicis  muscle,  246  ;  dors),  245 

Spink.  8,  (Utwral  Description  oJ\  23  ;  arti- 
culations of,  157  ;  ossihcation  of,  17 

Spines  of  bones,  ethmoidal,  40:  of  ischium, 
121 ;  nasal,  34,  anterior.  54,  posterior,  57  ; 
pharyngeal,  27  ;  of  pubea,  122  ;  of  scapula, 
94. 

Spinous  process  of  ilium,  119,  of  sphenoid, 
43,  of  tibia,  135.  of  vertebrse,  9 

Spiral  canal  of  cochlea,  611 

Splanchnic  nerve,  greater,  569,  lesser,  570, 
smallest  or  renal,  570 

Splekn,  656;  capillaries  of,  660;  fibroua 
elastic  coat  of,  657 ;  lymphatics  of,  464, 
660  ;  Malpigbian  corpuscles  of,  05^,  nerves 
of,  660 ;  proper  substance  of,  657 ;  i*ela- 
tions  of,  656 ;  serous  coat  of,  657 ;  size 
and  weifjht,  656 ;  artery  of,  659 ;  struc- 
ture of,  657  ;  trabeculiB  of,  657  ;  veins  of, 

Splenic  art«ry,  392,  distribution  of,  659 ; 

plexus,  571  ;  corpuscles,  65»;  vein,  44b 
Spieuiuj*  muscle,  243 
Spungy  cartilage,  151  ;  portion  of  urethra, 

705  ;  tissue  of  bone,  1 
Squamo-sphenoidal    feuiure,    66  ;     parietal 

suture,  66 
Squamous  portion  of  temporal  bone,  35 


Stapedius  muscle,  6(>8 

Stapes,  607  ;  annular  iigptmeiit  of,  608 

Stellate  ligament,  167 

Steuo'a  duct,  626 

Stenial  end  of  clavicle^  fracture  of,  289  ; 
foramen,  84 ;  ligaments,  1 70 ;  nerves,  536 

Sterno-claviculiir  articulation.  176 

Sterno-hyoid  muscle,  225 

Sterno-mjvstoid  muscle,  223  ;  artery,  341 

Sterno-th J  roid  muscle^  225 

Sternum,  81,  articulations  of,  85,  attachment 
of  muscles  to.  85,  development  of,  83, 
ligaments  of,  171 

Stomach,  635;  alteration  in  position  of, 
G36 ;  alvcDli  of,  6:J8 ;  ci^rtha  of,  635 ; 
cellular  coat  of,  638  ;  curv'atures  of,  635  ; 
fundus  of,  635  ;  gastric  follicles  of,  638; 
ligaments  of,  636  ;  lymphatics  of,  463  ; 
nmciius  glands  of,  63«,  mucous  membrane 
of,  638  ;  muscular  coat  of,  637 ;  oritioea 
of,  635 ;  pyloric  end  of,  635 ;  pylorus, 
637  ;  serous  coat  of,  637  ;  simple  follicles 
of,  638  ;  splenic  end  of,  635;  structure  o^ 
637  ;  surfaces  of,  635  ;  veaaala  and  iiervea 
of;  638 

Straight  sinus,  436 

Stratiform  fil»ro-<jartilage,  152 

Striffi  longitudinalea,  492,  iaterales,  492  ;  of 
muscle,  204 

Striped  muscle,  204 

Stroma  of  ovary,  725 

Structure,  microscopic,  of  bone,  4 

Stylo-glosHus  muscle,  230 

Stylo-Tiyoitl  muscle,  228  j  nerve  from  laciol 
514 

Styloid-mastoid  artery,  346  ;  foramen,  39 ; 
vein,  430 

Stylo-maxiUary  ligament,  165 

Stylo-pharyngeus  muscle,  232 

Styloid  process  of  tem|K>ral  bono,  39,  of 
radius,  108,  of  ulna  105 

Subanconeus  muscle,  273 

Subarachnoid  space  of  brain,  480 ;  of  cord, 
472  ;  fluid,  480  ;  septum,  473 

Subclavian  arteries,  360,  branches  of,  364, 
fii-st  prntof,  left,  361,  right,  360. |>ecu liar i- 
ties  of,  362,  second  portion  of,  361,  tltii*d, 
362,  surgical  anatomy  of,  363  ;  groove,  87  ; 
nerve,  540  ;  triangle,  353  ;  vein,  439 

Sul)claviu3  muscle,  265 

Subcrui-jEus  muscle,  25^9 

Sublingual  artery,  342;  foaaa,  62;  gland, 
627,  vessels  and  nerves  of,  627 

Sublobular  veins,  652 

Submaxillary  artery,  344;  fossa,  62  ;  gang- 
lion, 526  ;  gland,  626,  uerves  of  627,  ves- 
sels of,  627 ;  Ivmphatic  gland,  452  ;  tri- 
angle, 352 

Submental  artery,  344,  vein,  430 

Sub-occipital  nerve,  53^  posterior  branch 
of,  538 

Sub-peduncular  lobe  of  oereWlium,  502 

Sub'pubic  ligament.  175 

Su\«scapular  ujioueurosis,  267;  artery.  374  ; 
fossa,  92  ;  nerves,  541 

Subscapularis  muscle,  267 

Subatantia  cinerea  ge.latinosa,  476 

Sudoriferous  gland,  579 

Sulci  of  cerebrum,  486 

Supercilia,  597 
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Superciliary  ridge,  32 

Superficial  palmar  arch,  383 ;  cervical  artery, 
367  ;  circumflex  iliac  artery,  412;  periuasal 
artery,  404 
Superficialis  colli  uerve,  636  ;  vols  artery, 

381 
Superior  maxillary  bouo,  50,  articulations 
of,  54,  attachment  of  muscles  to,  fi^  de- 
velopment of,  S4 ;  nerve,  519 
Superior  meatus,  80,  58.3  ;  prctfunda  utery, 
378;  turbinated  crest,  53 ;  of  palate,  67; 
vena  cava,  441 
Superior  thyroid  artery,  341 
Supinator  brevis  muscle,  281 ;  longus,  278 
Supra-clavicular  nerves,  536 
Supra-maxillary  nerves  from  facial.  514 
Supra-orbital  arch,  33  ;   artery,  3")7 ;    fora- 
men, 33,  76  ;  nerve,  517 ;  notch,  33 
Supra-renal  arteries,  396  ;   capsules,   699 ; 
nerves  of,   700,  vessels  of,  700;    plexus, 
570;  veins,  447 
Supra-scapular  artery,  367 ;  nerve,  640 
Supra-spinales  muscles,  247 
Supra-spinatus  muscle,  268 
Supra-spinous  ligaments,  159  ;  aponeurosis, 

268 
Supra-trochlear  nerve,  517 
Sural  arteries,  416 ;  veins,  445 
^  SuROic/LL   Anatomy,  of  abdominal  aorta, 
389;  of  anterior  tibial,  417  ;  of  arch  of 
aorta,  332 ;    of  axilla,  369 ;    of  axillary 
artery,  372 
of  base  of  bladder,  755 ;  of  brachial  artery, 

377  ;  bend  of  elbow,  376 
of  common  carotid  artery,  338 ;  of  common 
iliac  artery,  399 ;  of  dorsalis  pedis,  420 
of  external  carotid,  340;  iliac,  407 
of  facial  artery,  345 ;    of  femoral  artery, 

412  ;  of  femoral  hernia,  738 
of  hamstring  tendons,  308 
of  inguinal  hernia,  730;  of  internal  carotid, 
355  ;  of  iliac  arteries,  401 ;    of  ischio- 
rectal region,  747 ;  of  innominate  artery, 
335 
of  laryngo-tracheal  region,  685  ;  of  lingual 

artery,  343 
of  muscles  of  eye,  214,  of  muscles  of  lower 
extremity,  323,  of  soft  palate,  234,  of 
muscles  of  upi>er  extremity,  288 
of  (jDsophagus,  629 

of  ijerinaeum,  749 ;    of  popliteal  artery, 
414  :  of  pasterior  tibial,  420  ;   of  pros- 
tate gland,  7.^4 
of  radial  artery.  380 
ot  Scarpa's  triangle,  408 
of  sttTuo-mastoid  muscle,  225 
of  subclavian  artery,  363 
of  superior  thyroid,  341 
of  talipes,  316  ;  of  temporal  artery,  347  ; 
of  thoracic  aorta,  386  ;    of  triangles  of 
nuck,  351 
of  ulnar  artery,  .383 
Suspensory  liganieut  of  incus,  608 ;  of  lens, 

5!>G ;  of'livcr,  647  ;  of  malleus,  607 
Sustenta  uluni  tali,  141 
Sutura,  l.*>3  ;  deulatii,  154;    harmonia,  154  ; 
limhobii,  154 ;    notha,  154;    serrata,  154; 
squiiiuo.s:i,  lo4;  vcrx,  153 
Sutui'rtl  ligament,  150 
Sl'TURE  basilar,  60',  covouo\.^^\  ct«.\\\«\,^5\ 


Teeth  {continued) 
ethmo-sphenoidal,  67  ;  ethmoi  do-frontal 
67 ;  frontal,  35,  66  ;  fronto-parietal  66 ; 
fronto-sphenoidal,  67  ;  intermaxillan-.  76; 
intemasal,  75 ;  inter{)arietal,  60  ;  lamb- 
doid,  66 ;  malo-maxillary,  76 ;  masto- 
occipital,  66;  masto-parietal,  66  ;  naso- 
maxillary, 75;  ocoipito-parietaL  66;  i>etn>- 
occipitai,66;  pctro-sphenoidaL,  66  ;  sagit- 
tiil,  65  ;  spheno-parielaL,  66  ;  squamo- 
parietal,  66  ;  squamo-sphenoidal,  66 ;  tem- 
poral, 38;  transverse,  66 

Swallow's-nest  of  cerebellum,  502 

Sweat-glands,  579 

SYMPATaBTic  Nerve,  470,  564 ;  cervical  por- 
tion, 566;  cranial  {Kirtion,  518  :  lumbar 
portion,  572;  pelvic  portion,  572;  tho> 
racic  portion,  569 

Sylvius  fissure  of,  438 ;  aqueduct  of.  499 

Symphysis  of  jaw,  61 ;  pubis,  122,  174 

Synarthrosis,  153 

Synovia,  153 

Synovial  Membrane,  152,  articular,  152, 
bursal,  153,  vaginal,  153  {Ste  also  Indi- 
vidual Joints). 

Systemic  arteries,  326  ;  veins,  426 

System  Haversian,  5 


Tables  of  the  skull,  3 

Tactile  corpuscles,  576 

Tssnia  hippocampi,  494 ;  semi-circularia. 
494 ;  violacea,  5<J4 

Tarsal  bones,  139,  ligaments,  199;  cartilages 
of  eyelid,  597 ;  ligament  of  eyelid,  59S 

Tarsea  artery,  420 

Tarso-metatarsal  articulations,  202 

Tarsus,  139  ;  articulations  of,  199  :  synovial 
membranes  of,  2<)1  ;  development  uf,  U^ 

TEtrrH,  617  ;  bicuspid,  618  ;  body  of.  617; 
canine,  618;  cement  of,  621  ;  'cn>wn  oC 
617  ;  crusta,  i>ctrosa  of,  621  ;  cortical  sub- 
stance of,  621;  cuspidate,  6 Its :  deciduous. 
617;  dental  tubuli  of,  620;  dentine  ot 
G20 ;  development  of,  621  ;  enamel  of. 
620;  eruption  of,  623 ;  eye,  61 S:  false 
molars,  618  ;  fang  of,  617;  general  tiiarao- 
tors  of,  617 ;  growth  of,  623 :  incisMira. 
617;  intertubular  substance  of,  6^ci:  ivory 
of,  620;  milk,  619;  molar,  618:  multicush 
])idate,  618;  permanent,  61 7;  pulp  ca\ity 
of,  619,  root  of,  617,  structure  of.  6it», 
temporary,  617, 619 ;  true  or  lai^'e  mulan, 
wi-sdoni,  618 

Temporal  artery,  346;  anterior,  346;  deep. 
349  ;  middle,  347 ;  posterior.  3-.7 :  sur- 
gical anatomy  of,  347 

Temporal  bone,  35;  articulations  of,  40; 
attachment  of  muscles  to,  40 :  dereloiv 
ment  of,  40;  mastoid  portion,  36 ;  i>etrous 
jtortion,  37;  squamous  {>ortiou,  35;  struc- 
ture of,  40 

Temporal  fascia,  219;  fossa>,  73;  ganglion. 
567;  muscle,  219;  ner%-es  of  aiiricuk*- 
teniiwral.  524,  deep,  52:i.  of  facial  514. 
ridge,  36,  73;  suture,  3>;  veins,  4;j») 

Temporary  cartilage.  6.  151 ;  teeth.  617.  C19 

Temporo-tacial  ner\'e,  514;  malar.  519; 
maxillary  articulation,  164;  maxillary 
N«,\vv^  430 
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Tendo  Achillis,  312 ;  palpebrar.im  or  oculi, 
211 

Tendon,  central,  or  cordiform  of  diaphragm, 
259 ;  conjoined  of  internal  oblique  and 
transversalis,  252,  733 ,-  of  wrist,  283 ;  of 
ankle,  198 ;  of  ham-string,  308 

Tendon,  structure  of,  206 

Tensor  palati  muscle,  233;  tarsi  muscle, 
212  ;  tympani  muscle,  608,  canal  for,  39, 
606 ;  vaginflB  femoris  muscle,  297 

Tentorium  cerebelli,  479 

Teres  major  muscle,  270;  minor,  269 

Testes,  712;  coni  vasculosi  of,  714;  cover- 
ings of,  711,  713;  tunica  albuginea,  713, 
vaginalis,  713,  vasculosa,  713;  gubemacu- 
lum  testis,  717  ;  lobules  of,  714;  lympha- 
tics of,  463  ;  mode  of  descent,  716  ;  rete 
testis,  714  ;  size  and  weight  of;  713;  struc- 
ture of,  714 ;  tubuli  seminiferi  of,  714 ; 
vas  deferens  of,  715;  vasa  efferentia  o^ 
714;  vasa  recta,  714;  vasculum  aberrans 
of,  714 

Thebesii  venae,  450  ;  foramina,  450 

Thalami  optici,  497 

Theca  veitebralis,  471 

Thigh,  muscles  of  back,  307  ;  deep  fascia, 
fascia  lata,  296;  superBcial  fascia,  295, 
738 ;  muscles  of  fron^  295 

Third  nerve,  508 ;  ventricle  of  the  brain,  498 

Thoracic  aorta,  386 ;  surgical  anatomy  of, 
386 

Thoracic  artery,  acromial,  378,  alar,  374, 
long,  374,  superior,  373 

Thoracic  duct,  454 

Thoracic  ganglia  of  sympathetic,  569 

Thoracic  nerves,  anterior,  540,  posterior,  or 
long,  540 

Thoracic  region,  muscles  of  anterior,  262, 
lateral,  266 

Thorax,  General  Description  of,  661 ;  base 
of,  661  ;  bones  of,  81  ;  boundaries  of,  661 ; 
cutaneous  nerves  of,  anterior,  649,  lateral, 
649 ;  fasciso  of,  262 ;  lymphatics  of,  464, 
465;  muscles  of,  256;  parts  passing 
through  upper  opening  of,  661 

Thumb,  articulation  of  with  carpus,  187 ; 
muscles  of,  284 

Thymus  gland,  694 ;  chemical  composition, 
695  ;  lobes  of,  694;  lymphatics  of,  465 

Thyro-arytenoid  ligament,  inferior,  680;  su- 
perior, 679 

Thyro-arytienoideus  muscle,  681 

Thyro-epiglottic  ligament,  678 

Thyro-epiglottideus  muscle,  682 

Thyro-hyoid  ligaments,  678;  membrane, 
677  ;  muscle,  226  ;  nerve,  616 

Thyroid  artery,  inferior,  367,  superior,  341, 
surgical  anatomy  of,  347  ;  axis,  367  ; 
branches  of  sympathetic,  567 ;  cartilage, 
675;  foramen,  123;  ganjglion,567;  gland, 
693,  chemical  composition,  694,  isthmus 
of,  693,  lymphatics  of,  465;  veins,  inferior, 
441,  middle,  432,  superior,  432 

Tibia,  134 ;  articulations  o^  137 ;  attach- 
ment of  muscles  to,  137 ;  crest  of;  135 ; 
development  of,  137  ;  fracture  of  shaft  of, 
324 ;  nutritious  artery  of,  423 ;  spinous 
process  of,  136 ;  tubercle  of,  136 ;  tubero- 
sities of,  134 

Tibial  artery,  anterior,  417,  branches   of, 


Tibial  arteiy  (continued) 
419,  peculiarities  of,  41 7,  surgical  anatomy 
of,  417 ;  posterior,  420 ;  branches  of  422, 
peculiarities  of,  421,  surgical  anatomy  of, 
421 ;  lymphatic  glands,  459 ;  nerve,  an- 
terior, 562,  posterior,  561 ;  recurrent 
artery,  419;  veins,  anterior,  445,  pos- 
terior, 445 

Tibialis  anticus  muscle,  309 ;  posticus 
muscle,  314 

Tibio-fibular  articulations,  196 ;  region, 
anterior,  muscles  of,  309,  posterior,  311 

Tibio-tarsal  ligament,  198 

Tongue,  580  ;  arteries  o^  583 ;  fibrous  sep- 
tum of,  582  ;  follicles  of,  682 ;  freenum  of; 
581 ;  mucous  glands,  682  ;  mucous  mem- 
brane of,  581  ;  mxiscular  fibres  of,  682 ; 
muscles  of,  228 ;  nerves  of;  683 ;  papillse 
of,  681 

Tonsilar  nerves,  528 

Tonsilar  artery,  344 

Tonsils,  625 ;  nerves  of,  626 ;  vessels  of;  625 ; 
of  cerebellum,  502 

Torcular  Herophili,  27,  434 

Trabecuke  of  corpus  cavemosmn,  709 ;  of 
spleen,  657  ;  of  testis,  713 

Trachea,  684 ;  cartilages  of,  684 ;  glands  of 
685  ;  relations  of,  684 ;  structure  of,  684; 
surgical  anatomy  of,  685 ;  vessels  and 
nerves  of,  685 

Trachelo-mastoid  muscle,  245 

Tracheotomy,  686 

Tractus  intermedio-lateralis,  477 

Tractus  opticus,  508 

Tragicus  muscle,  602 

Tragus,  601 

Transversalis  fascia,  735 ;  muscle,  254 

Transversalis  colli  artery,  367,  muscle,  245 

Transverse  arteries  of  basilar,  366 ;  colon, 
644  ;  facial  artery,  347,  vein,  430 ;  fissure 
of  brain,  496,  of  liver,  649 ;  ligament  of 
atlas,  162,  of  hip,  191,  of  knee,  195,  of 
scapula,  179;  tibio-fibular,  197;  meso- 
colon, 635  ;  process  of  a  vertebra,  9 ;  sinus, 
437 ;  suture,  66 

Transversus  auriculse,  602 ;  pedis,  321 ; 
perinaDi,  751,  perinsei  (in  female),  752 

Trapezium  bone,  112 

Trapezius  muscle,  238 

Trapezoid  bone,  112;  ligament,  178 

Triangle,  inferiorcarotid,351 ;  of  Hesselbach, 
733 ;  of  neck,  anterior,  351,  posterior,  352, 
occipital,  353  ;  Scarpa's,  408  ;  subclavian, 
363  ;  submaxillary,  352 ;  superior  carotid, 
352 

Triangular  ligament  of  abdomen,  260, 733;  of 
urethra,  752 

Triangularis  stemi  muscle,  267 

Trice{)S  extensor  cruris,  299 ;  extensor 
cubiti,  272 

Tricuspid  valves,  666 

Trifacial  or  trigeminus  nerves,  516 

Trigone  of  bladder,  703 

Trochanteric  fossa,  129 

Trochanters,  greater  and  lesser,  128 

Trochlea  of  humerus,  100 

Trochlear  nerve,  609 

True  pelvis,  124 ;  ligaments  of  bladder,  702; 
ribs,  85 ;  corpus  luteum,  727 

Trunk,  articulations  of,  166;  muada&^^^aTk 

^1  ^  ]£t 
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Tube,  Eustachian^  606 :  Fdlopian,  724 

Tuber  cinereum,  490  ;  ischii,  121 

Tubercle  of  tlie  clavicle,  IM);  of  tLe  femur 
129  ;  lachrymal.  53  ;  lamiimted  of  oere- 
bellurn,  502  ;  of  Lower,  6<iri ;  for  odontoid 
liganieuts,  27:  of  scaphoid,  110;  of  the 
tibia,  i;io  ;  of  ulna,  104  ;  of  zygoma,  36 

Tubei'clta,  genial,  62  ;  of  ribs,  8ti 

Tubercula  quadrigemina,  499 

Tubercnlo  cinereo,  484 

Tuberosities,  of  humenia,  greater  and  lesser, 
08 ;  of  tibia,  Ki4 

Tuberosity  of  ischium,  121  ,-  maxillftrj*,  50; 
of  palate  bone,  5rt ;  of  radius,  107 

TubeH,  bronchial,  6tv4,  structure  of  in  lung, 

mi 

Tubular  nerve  fibres,  467 

Tubular  substance  of  kidney,  697 

Tubuli,  duntai,  620;  ofFerreiu,  698;  lacti- 
feri,  728^  recti,  714;  seminiferi,  714; 
uriniferi,  697 

Tuhuhia  centralis  modioli,  611 

Tuft^  vascular,  in  Malpighian  bodies  of  kid- 
ney, cm 

Tunica  albuginea,  713 ;  of  ovary,  725  ; 
Ruysohiana,  5!J(>;  vaginalis,  713;  vagi- 
nalis propria,  713;  roflexa,  713;  vascu- 
losa  t^tJB,  713 

Turbinated  bontj,  superior,  47,  inferior,  59, 
middle,  47 

Tutamina  oouli,  597 

Tympanic  artery,  from  internal  carotid,  356; 
from  iuteriifJ  maxillary,  34.s ;  bone,  40; 
nerve,  528,  609  ;  of  facial,  513 

Tympanum,  604;  arteries  of,  608;  cavity 
of,  704  ;  metubranc  of,  606  ;  mucous 
membrane  of,  608 ;  muscles  of,  60S ; 
nerves  of,  609 ;  oasicula  of,  606 ;  veins 
of,  609 

Ulna,  102.  articulations  of,  107,  coronoid  pro- 
cess of,  104;  olecranon  process  of,  104; 
development  of,  107;  fracture  of  coronoid 
process  of,  290,  of  olecianoii,  290,  of  abaft, 
291  ;  muscles  attached  to,  U)7  ;  sigmoid 
cavities  of,  104  ;  styloid  process  of.  105  ; 
tubercle  of;  IM 

Ulnar  artery,  382,  branches  of,  384,  pecu- 
liarities of,  382  ;  surgical  anatomy  of,  383; 
lymphatic  glands,  468;  nerve,  .'545;  arteiy, 
recurrent,  anterior,  384,  ponterior,  384  ; 
vein,  atitorior,  437,  posterior,  438 

Umbilical  arteries  in  fcetus,  402,  673,  how 
obliterated,  fc74  ;  fissure  of  liver,  648  ; 
region,  contents  of,  631  ;  vein,  672,  how 
obliterated,  674 

Umbilicus,  2o6 

Unciform  bone.  114;  process  of  ethmoid, 
46 

Ungual  phalanges,  116 

Upper  extremity,  arterius  of,  360;  bones 
of.  90;  f»scia  of,  261  ;  ligaments  of,  176; 
lymphatics  of,  458 ;  muscles  of,  261 ; 
nerves  of,  540  ;  surgical  anatomy  of,  288; 
veins  of,  437. 

Urachus,  704 

Ureters.  699 ;  muscles  of,  703 ;  nerves  of, 
699  ;  ve.sselH  of.  (599 

Urcehua,  male,  704;  bulbous  portion  of, 
705;  caput  gi^\magiiQii^l'J4"i'Dxwxi\itwiQ\aa 


Urethra  (continued). 

portion,  705;  prostatic  portion,  704, 
of,  705 ;  inipture  of,  course  taken  by  uriq% 
750 ;  sinus  pocularis  of,  705 ;  spongy 
portion  of,  705 ;  structure  of,  701 ;  veru- 
niontanum,  704  ;  female,  720 

Urinary  organs,  696 

Uterine  arteries,  402 ;  nerves,  673  ;  plexus 
of  veins,  446 

Uterus,  722;  appendages  of,  724;  trbor 
vitaa  of,  723  ;  broad  ligaments  of.  72i ; 
cavity  of  722;  ganglia  of,  573;  nerves  oC 
573 ;  in  ftfitus,  724 ;  fundus,  body,  tod 
cervix  of,  722;  ligaments  ot,7i2;  ]yvf 
phatica  of,  463 ;  during  menfttruatiiKi, 
724 ;  in  old  age,  724,  after  parturitioo. 
724  ;  during  pregnancy,  724  ;  at  pttbetty, 
724;  round  hgaments  of,  727;  shajw, 
position,  dimensions,  722  ;  structure  of, 
723  ;  vessels,  723  ;  nerves  of,  573,  723 

Uterus  masculious,  705 

Utricle  of  vestibule,  613 

Uvea,  591 

Uvula,  of  throat,  624;  of  cerebellunv  502; 
veaicte,  704 

Vagina,  721 ;  columns  of,  721;  lyiuphfttici 
of,  463;  orifice  of,  719 

Vaginal  arteries,  402;  plexus  of  nerrea*  573; 
plexus  of  veins,  446 ;  portal  plexus 
652;  process  of  temporal,  39  ;  prooe«« 
of  sphenoid,  42;  synovial  niembruw*, 
153 

VaguB  nerve,  620  ;  ganglion  of  root  of^  5S9; 
of  trunk  of,  529 

ValJey  cif  cerebellum,  502 

Valsalva,  sinuses  of,  330,  666,  G69 

Valve  of  Baubin,  643;  coronary,  661 ;  of 
cystic  duot,  654 ;  Eustachiaji*  665 ;  of 
gall-bladder,  653;  ileo-c^cal,  643;  of 
Kei  kriug,  640 ;  mitral,  669  ;  of  Vieuaicoi, 
500 

Valves  in  right  auricle,  665 ;  setoituiiir 
aortic  669 ;  pulmonic,  669 ;  Lricuspd, 
666  :  of  lympliatics,  453;  of  veins,  428 

Valvule  cunniventes,  640 

Vas  deferens,  715  ;  structure  ot  716: 
aberrant*,  714 

Vasa  aberruntia,  from  brachial  artery,  37$: 
atl'erentia  of  lymphatic  glands,  453 ;  brsTtk 
arterie.s  31:»3  ;  veins,  448 ;  etferentia  d 
testis,  714  ;  of  lymphatic  glands.  453; 
va«orum  of  aiterics,  328  ;  of  vcinss  42S; 
iutehtini  tenuis  arteries,  393  ;  recta,  714; 

Vascular  system,  changes  in,  at  biilh.  674; 
peculiarities  in  fcetus,  671 

Vasculum  aberrans,  714 

Vastus  externus  muscle,  298 ;  intentos  ud 
cruriBUH,  299 

Veins,  (I'meral  Anatomy  o/„  426;  uu^ 
tomoses  of,  426 ;  coats  of,  427  ;  mus- 
cular tissue  of,  427;  plexuses  ot  426; 
size,  form,  etc.,  426  :  structure  of.  W : 
valves  of;  428 ;  vessels  and  ncr\oB  U. 
428 

Veins  or  Vein,  Detcriptive  Aruifi.vu/  of,  45f6, 

of  al a?  nasi,  429 ;   augular,  l  ilir 

of  knee,  445;    auricular  u  ,.W; 

{wsterior,  430;  axillury.  i.i:*;  <u.'j^ 
eft  lower,  441  ;  left  ux>pcr,  442;  f^t 
441 
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Veikb  OB  Vein  (continued,) 

basilic,  438;  basi-vertebral,  443 ;  of  bone, 
5;  brachial,  439;  brachio-cephalic  or 
iDnomiuate,  439  ;  bronchial,  442 ;  buc- 
cal, 430 

cardiac,  450 ;  anterior,  460  ;  great,  460 ; 
posterior,  450 ;  cava  superior,  441 ; 
inferior,  44&;  cephalic,  438;  cere- 
bellar, 434;  cerebral,  433;  cervical, 
ascending,  431 ;  deep,  432  ;  choroid  of 
brain,  434;  circumflex,  iliac,  446; 
superficial,  444;  condyloid  posterior, 
432  ;  of  corpora  cavernosa,  710 ;  of 
corpus  spongiosum,  710 ;  of  corporis 
striatum,  434 ;  cystic,  449 

deep,  or  venee  comites,  426  ;  dental  in- 
ferior, 430 ;  digital  of  hand,  438 ;  of 
diploS,432;  dorsi  spinal,  442  ;  of  penis, 
446 ;  dorsalis  nasi,  429  ;  pedis,  444 

epigastric,  445 ;  superficial,  444 ;  of  eye- 
ball, 596 

facial,  429 ;  femoral,  446 ;  frontal,  429 

of  Galen,  450;  gastric,  448;  gaatro-epi- 
ploic  left,  448  ;  gluteal,  446 

haemorrhoidal,  446;  of  head,  428; 
hepatic,  448 

iliac,  common,  446  ;  external,  446 ;  inter- 
nal, 445  ;  ilio-lumbar,  446 ;  inferior 
cava,  446 ;  innominate,  439 ;  intercostal 
superior,  441 ;  interlobular,  652 ;  inte- 
osseous  of  forearm,  438;  intralobular,  652 

jugular  anterior,  431 ;  external,  431 ;  ex- 
ternal posterior,  431 ;  internal,  431 

of  kidney,  698 

labial  inferior,  430 ;  superior,  430 ;  laryn- 
geal, 441 ;  lateral  sacral,  446  ;  lingual, 
432;  of  liver,  650;  longitudinal  inferior, 
436  ;  lumbar,  447 ;  ascending,  447 

mammary  internal,  440  ;  masseteric,  430 ; 
mastoid,  431 ;  maxillary  internal,  430 ; 
median  cutaneous,  438;  basilic,  438; 
cephalic,    438 ;    medulli-spinal,    443 ; 

meningeal,  430  ;  meningo-racnidian,  442 ; 
mesenteric  inferior,  445  ;  superior,  446 

nasal,  429 

oblique,  450  ;  obturator,  446 ;  occipital, 
430;  oesophageal,  441;  ophthalmic, 
436 ;  ovarian,  447 

palatine  inferior,  430  ;  palmar  deep,  439 ; 
palpebral  inferior,  430 ;  superior,  430 ; 
pancreatic,  448 ;  pancreatico-duodenal, 
448  ;  parotid,  430 :  peroneal,  445  ; 
pharyngeal,  432 ;  phrenic,  447 ;  plantar 
extemid,  446  ;  internal,  445 ;  popliteal, 
446 ;  portal,  448,  652 ;  profunda  femo- 
ris,  445 ;  pterygoid  plexus,  430  ;  pudic 
external,  444;  internal,  445;  pulmonary, 
460,  692 

radial,  438  ;  ranine,  430  ;  renal,  447 

sacral,  middle,  446 ;  lateral,  446 ;  salva- 
tella,  438 ;  saphenous  external,  or 
short,  444 ;  internal  or  long,  444 ; 
sciatic,  445 ;  spermatic,  447 ;  spheno- 
palatine, 432;  spinal,  442;  splenic, 
448  ;  stylo-mastoid,  430  ;  subclavian, 
439  ;  sublobular,  652 ;  submaxillary, 
430  ;  submental,  430  ;  superficial,  426; 
supra-orbital,  429  ;  supra-renal,  447  ; 
supra-scapular,  431 ;  sural,  446  ;  sys- 
temic, 426 


Veins  or  Vein  (continued.) 
temporal,  430;  middle,  430;  temporo- 
maxillary,  430 ;  thyroid  inferior,  441 ; 
middle,  432 ;  superior,  432 ;  tibial  an- 
terior, 446 ;  posterior,  445 ;  transverse 
cervical,  431 ;  facial,  430 
ulnar  anterior,  437  ;  deep,  438 ;  posterior, 

438;  umbilical,  672 
vaginal  of  liver,  662 ;  vasa  brevia,  448 ; 
ventricular,  434;  vertebral,  432;  Vidian, 
432 

Veins,  plexuses  of,  ovarian,  447,  727  ;  pam- 
piniform, 447,  712,  727  ;  pharyngeal,  432; 
pterj^goid,  430 ;  spermatic,  447,  712 ; 
uterine,  446 ;  vaginal,  446 ;  vesico-pro- 
static,  446 

Velum  pendulum  palati,  624 ;  interpositum, 
497 

Vena  cava,  superior,  441 ;  inferior,  446; 

VensB  comites,  426 ;  Thebesii,  460 ;  minimse 
cordis,  450 ;  vorticosse,  590 

Venter  of  ilium,  119;  of  scapula,  92 

Ventricular  veins,  434 

Ventricles  of  brain,  third,  498  ;  fourth,  504; 
lining  membrane  of,  504 ;  fifth,  496  ; 
lateral,  493 ;  of  corpus  callosum,  492 ;  of 
heart,  left,  668;  right,  666;  of  larynx,  680 

Vermiform  process  of  cerebellum,  superior, 
501,  inferior,  502 

Vertebra  deutata,  1 1 ;  prominens,  12;  de- 
velopment of,  17 

Vertebra;,  8,  cervical,  9 ;  development  of,  16. 
dorsal,  12;  general  characters,   8;    liga- 
ments of,  167;   lumbar,  15;   sacral,  18 
btructure  of,  15 

Vertebral  aponeurosis,  242;    artery,  366 
column,  23  ;  articulation  of,  167  ;    ossifi- 
cation of,   17 ;   foramen,  10 ;   ligaments, 
157,  region,    muscles  of,  anterior,   235 
lateral,  236 ;  ribs,  85  ;  vein,  432 

Vertebro- costal  ribs,  85 

Vertebro-stemal  ribs,  85 

Vertex  of  skull,  67 

Verumoutanum,  704 

Vesical  artery,  inferior,  402,  middle,  402, 
superior,  402 ;  plexus  of  nerves,  572 

Vesico-prostatic  plexus  of  veins,  446 

Vesico-uterine  ligaments,  722 

Vesicles,  Graafian,  725. 

Vesicula  prostutica,  705 

Vesiculee  seminales,  716,  vessels  and  nerves 
of,  716 

Vesicular-nervous  matter,  467 

Vestibular  artery,  614 ;  nerve,  614 

Vestibule,  of  ear,  609,  aqueduct  of;  39,  610; 
of  vulva,  719 

VibrisssB,  583 

Vidian  artery,  350 ;  canal,  44 ;  nerve,  622 

Vieussens,  valve  of,  600 

Villi,  641 

Viscera,  abdominal,  position  of,  in  regions, 
63 1 ;  pelvic,  position  of  at  outlet  of  pelvis, 
764 

Vitelline  membrane,  726 

Vitreous  humour  of  the  eye,  726;  table  of 
the  skull,  3 

Vocal  cords,  inferior  or  true,  680,  superior 
or  false,  679 

Voice,  organs  of,  674 

Voluutaiy  mu8clea,2.04 
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Vomer,  60 ;  also  of,  60 ;  articulations  of,  61 ; 

development  of,  61 
Vortex  of  heart,  670 
Vulva,  718 

Waters,  Dr.,  researches  on  the  lung,  691 

Wharton's  duct,  627 

White  substance  of  brain,  chemical  analysis 

of,  466 ;  of  Schwann,  467 
Willis,  circle  of,  366 
Winslow,  foramen  of,  633 
Wisdom-tooth,  619 
Womb.    See  Uterus. 
Wormian  bones,  48 


Wrisberg,  cartilages  o^  677 ;  nerve  of,  542 
Wrist-joint,  186 

Xiphoid  appendix,  83 

Y-shaped  centre  of  acetabulum,  123 
Yellow  spot  of  retina,  592 
Yelk  of  ovum,  726 

Zona  pellucida,  726 

Zygoma,  36 

Zygomatic  arch,  74 ;  fossse,  74 ;   lymphatic 

glands,  455  ;   process,  36 
Zygomaticus  major  muscle,  216  ;  minor,  21$ 
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